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Executive summary
The proposal
Roads and Maritime Services propose to upgrade around 1.6 kilometres of the Pacific Highway to
a four lane road between Ourimbah Street and Parsons Road, Lisarow. The existing Pacific
Highway comprises of a single lane in each direction between Manns Road, Wyoming and Glen
Road, Ourimbah.
The main features of the proposal include:
•
•
•
•
•
•

•
•
•
•
•
•
•

•
•
•

Widening to include two additional lanes (one northbound and one southbound)
Widening of the road shoulders so the width of the road is consistent along the length of the
proposal
Building a new road over rail bridge to replace the existing bridge over the Main Northern
Railway Line
Upgrading highway intersections at The Ridgeway, Tuggerah Street, Railway Crescent, and
the rail maintenance road
Upgrading the intersections at Tuggerah Street and Macdonalds Road, and Dora Street and
Railway Crescent
Building eight retaining walls – various heights and locations – along the Pacific Highway,
Dora Street, Railway Crescent and the rail corridor near the bridge over the rail line at
Lisarow
Resurfacing the road along the length of the proposal and connections to existing roads
Building new shared pedestrian footpaths and cycleways along the proposal
Removing unused bus stops on the northbound side of the Pacific Highway, immediately
north of Railway Crescent and on both sides of Macdonalds Road
Installing two open stormwater drainage channels along the southbound side of the Pacific
Highway
Creating a water quality basin and two vegetated swales (low tracts of land designed to
manage water runoff, filter pollutants and increase rainwater infiltration)
Building kerb and guttering along the length of the proposal
Installing a raised median along the length of the Pacific Highway within the proposal area
and additional raised medians at the approaches to intersections at Railway Crescent,
Macdonalds Road and The Ridgeway
Developing ancillary construction facilities, including site compounds and stockpile sites and
hardstands (a paved area for parking heavy vehicles)
Relocating and adjusting utilities
Acquiring property, demolition and adjustments to property where needed.

Construction of the proposal is expected to be done in four stages. This is to minimise impacts to
road and rail traffic and nearby property owners.

Need for the proposal
The Pacific Highway is an important transport corridor and is used by thousands of road users
each day and provides the main north-south link for road transport between Gosford and the M1
Pacific Motorway.
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The proposal is part of a broader strategy to upgrade the Pacific Highway which is required to:
improve safety; traffic and freight efficiency; pedestrian and cyclist access; and to cater for existing
and future traffic flows. The proposal would also address objectives outlined in the NSW 2021: A
Plan to Make NSW Number One, NSW State Infrastructure Strategy, NSW Long Term Transport
Master Plan, Central Coast Regional Transport Plan and the Draft Central Coast Regional Plan.

Proposal objectives
The overall objectives of the proposal are to:
•
•

•
•

Improve safety and accessibility for all road users
Increase traffic capacity and improve performance by:
Providing reasonable efficiency and acceptable levels of service (LoS)
Maintaining sensitivity to the surrounding land uses and the community
Capitalising on opportunities in urban design
Provide the best value for money solution
Minimise the impact on the environment along the proposal.

Options considered
Two options were considered as part of the proposal and include:
•

•

Option A: Do nothing. This option would result in the Pacific Highway remaining in its current
state, as a two lane single carriageway road. Normal road maintenance would continue to be
carried out
Option B: Upgrade existing road alignment between Ourimbah Street and Parsons Road.
This option would widen the existing Pacific Highway between Ourimbah Street and Parsons
Road to four traffic lanes (two in each direction). This project is part of a broader strategy to
upgrade the Pacific Highway in stages between Narara and Lisarow. For further information
about other upgrades along the Pacific Highway visit rms.nsw.gov.au/projects.

Each option was assessed against the previously described proposal objectives. Option B was
selected as the preferred option as it was shown to fulfil the proposal objectives and provide the
best performance. It is the subject of this Review of Environmental Factors (REF).

Statutory and planning framework
The State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) aims to facilitate the
effective delivery of infrastructure across the State of NSW. Clause 94 of the ISEPP permits
development on any land for the purpose of a road or road infrastructure facilities, to be carried out
by or on behalf of a public authority without consent. The proposal can therefore be assessed
under Part 5 of the Environmental Planning and Assessment Act 1979 (EP&A Act) by Roads and
Maritime as both the proponent and the determining authority. Development consent from Gosford
City Council is not required. This REF fulfils the requirements of Section 111 of the EP&A Act and
has been prepared in accordance with Clause 228 of the Environmental Planning and Assessment
Regulation 2000 and in consideration of matters of national environmental significance.

Community and stakeholder consultation
Roads and Maritime has managed the consultation for the proposal. This has been part of the
community and stakeholder engagement process for the broader Pacific Highway upgrade
between Narara and Lisarow. Roads and Maritime has worked closely with the community;
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environmental, business and action groups; property owners; councils and state government
agencies and will continue to do so throughout the project lifecycle.
A draft REF was placed on display during February and March 2015 to seek feedback from the
community and stakeholders. Ten submissions were received. Roads and Maritime provided a
response to each submission in a draft REF Submissions Report, which was placed on display in
October 2015 and is available at rms.nsw.gov.au/projects.
The draft REF found that the proposal would likely have a significant impact on the threatened flora
species Melaleuca biconvexa. This has required the development of a Species Impact Statement
(SIS) under the Threatened Species Conservation Act 1995. Consequently, this REF must be
displayed again in conjunction with the SIS.
A response to any issues raised by the public during the display of this REF and the SIS (refer to
Volume 3) will be provided in a Submissions Report. The Submissions Report will be publicly
available on the Roads and Maritime website (rms.nsw.gov.au). The REF would then be
determined and the activity may only proceed once SIS concurrence is provided by OEH.

Environmental impacts
Roads and Maritime has commissioned a number of technical investigations to assess the
potential impacts of the proposal and associated works, and to identify safeguards and
management measures. The main impacts associated with the proposal are related to:
•
•
•
•
•
•
•
•
•

Biodiversity
Traffic and transport
Hydrology and flooding
Construction noise and vibration
Operational noise
Landscape character and visual impacts
Heritage
Soils, landscape and water quality
Land use, property and socio-economic issues.

Biodiversity
A Biodiversity Assessment (Jacobs 2015a) and a SIS (Jacobs 2016a) was completed for the
proposal. The assessments found the proposal would require the removal of exotic and native
vegetation, including 3.13 hectares of threatened ecological communities (TECs) listed as
endangered under the TSC Act. These TECs are:
•
•

Swamp Sclerophyll Forest on Coastal Floodplains of the NSW North Coast, Sydney Basin
and South East Corner Bioregions (Swamp Sclerophyll Forest) – 2.78 hectares
Freshwater Wetlands on the Coastal Floodplains of the NSW North Coast, Sydney Basin and
South Basin and South East Corner Bioregions (Freshwater Wetlands) – 0.35 hectares.

The proposal would also be likely to significantly impact on Melaleuca biconvexa (Biconvex
Paperbark), a threatened flora species identified as vulnerable under the TSC Act and the
Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). The
proposal would remove 2.61 hectares of habitat containing Melaleuca biconvexa and there is
potential for indirect impacts. The assessments found a further 35 threatened flora species
recorded in the NSW OEH Atlas of NSW Wildlife database, have an unlikely to low potential to
occur in the vicinity of the proposal.
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Sixty-one threatened fauna species have the potential to occur in the locality. An assessment of
likelihood of occurrence was conducted for each of these species, which identified Grey-headed
Flying-fox (Pteropus poliocephalus) present and foraging in the study area. Thirty-four threatened
fauna species were identified as having moderate potential to occur within the locality including on
a transient basis.
Thirty-three migratory fauna species have the potential to occur within the local area. Of these, the
Cattle Egret (Ardea ibis) and the Black-faced Monarch (Monarcha melanopsis), were observed to
the north of the site in a cleared paddock. These two species are migratory species listed under
the EPBC Act. Nine other species are considered to have a moderate potential to occur in the
wetland and forest habitats in the study area.
Assessments found that the proposal was likely to have a significant impact on the Melaleuca
biconvexa. Further assessments found the proposal unlikely to have a significant impact on other
TECs and threatened flora and fauna species with a moderate to high likelihood of occurrence in
the proposed upgrade area.
As a result, The Office of Environment and Heritage (OEH) requested a Species Impact Statement
(SIS) be completed for this proposal in accordance with the Director-General’s requirements
(DGRs) under the Threatened Species Conservation Act 1995 (TSC Act). The SIS has confirmed
the findings of the Biodiversity Assessment and potential impacts to threatened ecological
communities.
Impact on threatened flora and fauna species would be minimised as far as practicable by
implementing mitigation measures and safeguards, detailed in this REF and the SIS. The impacts
to Melaleuca biconvexa would require offsetting and a Biodiversity Offset Strategy has been
developed as part of the SIS.

Traffic and transport
The long-term benefits of the proposal would include improved safety along the Pacific Highway at
Lisarow. The construction of additional lanes and intersection improvements would reduce the
length of traffic queues, and allow for increased traffic flow and level of service. The proposal
would also cater for predicted traffic growth as a result of population growth on the Central Coast,
which is a major regional centre.
There would be an increase in safety for pedestrians and cyclists. This would be through the
provision of pedestrian crossings at the upgraded intersections and improved connections and
extensions of existing shared pathways.
During construction there is potential for travel delays that may affect commuter, bus and heavy
vehicle traffic. There may also be temporary restrictions on property access for residents and
businesses located next to the proposal. Construction is anticipated to be implemented in four
separate stages in order to minimise impacts to traffic, businesses and residents. Roads and
Maritime would consult with affected residents and/or business owners about property access
restrictions before the start of construction.

Hydrology and flooding
The proposal is located predominantly within the Ourimbah sub-catchment, in the Hunter Local
Land Services area. A small section of the southern study area is within the Narara Creek
Catchment. Drainage is designed to provide immunity for the 100 year average recurrence interval
(ARI) level under unblocked conditions.
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During construction there is potential for works to have a temporary impact on flood behaviour by
obstructing and redirecting flood flows. These temporary impacts would be managed by
implementing mitigation measures during construction.
During operation, the proposal has the potential to affect flood levels, flow velocities, flood hazard
and flow distributions. These have been assessed for the 50 per cent, 20 per cent, five per cent,
one per cent and 0.05 per cent annual exceedance probability (AEP) and probable maximum flood
(PMF) events. Private residential properties near the proposal would not experience increases in
peak flood levels exceeding 0.01 metres in the one per cent AEP event. Properties that currently
do not experience flooding would not become flood-affected as a result of the proposal. There is a
potential increase of 0.13 metres in the one per cent AEP flood levels in Cut Rock Creek. However,
this impact would be localised and confined to the creek channel and the riparian zone (area
between land and a river), and would not affect downstream receivers.
Flood levels are expected to increase at low-lying land between the Pacific Highway and the Main
Northern Railway Line north of Lisarow Station by up to 0.45 metres in the one per cent AEP flood
event. However, the flood waters would be contained within this area as it would be used for flood
detention purposes as part of the proposal.
As a result, water levels are predicted to rise quicker to the west of Pacific Highway and to the east
of the Main Northern Railway, when compared to the existing situation. However, the additional
water would drain rapidly following rain events to at least existing levels, and therefore an increase
in the overall duration of flooding in this area is not expected. Indirect impacts may however result
to areas of Melaleuca biconvexa from the changes in hydrology if the proposed upgrade was to be
constructed.
There would also be flow velocity increases near the upgraded drainage structures, which would
be managed by rock scour protection. There are other localised areas of relatively high water flow
increases on the floodplain as part of the proposal; however these are not expected to worsen the
scouring potential of existing overland water flow, which will be maintained below 1.5 metres per
second. Further, the proposal would not result in any significant redistribution of water flow during
flood events.
Measures will be put in place to relieve potential flooding impacts to existing development, and
studies show there would not be substantial increases in flood hazards as a result of construction
of the proposed upgrade.

Construction noise and vibration
During construction, sensitive receivers have the potential to experience noise greater than the
noise management levels (NML) set out by the NSW Environment Protect Authority (EPA).
Residents and workers located within 50 metres of the proposal may experience noise levels
greater than 75 dB(A). The noise levels at the Lisarow Cemetery may be very high, and
compliance with NML at this location is unlikely. Lisarow Cemetery is also located very close to
potential vibration generating activities.
Work would be conducted during normal construction hours wherever possible. However, to
ensure the safety of our workers and to limit the impact on traffic flow along this section of the
Pacific Highway, some work would be required outside of normal construction hours. Exceedances
of the construction NML levels are predicted to occur during extended and night time work.
Roads and Maritime is planning a range of feasible and reasonable management and mitigation
measures to reduce construction noise impacts on sensitive receivers.
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Operational noise
Operational traffic noise modelling assessed two future noise scenarios (2020 and 2030) and
found traffic noise would not increase by more than 2dB(A) at any property as a result of the
proposal. In general, most receivers may experience an average increase of 0.4 dB(A) and a
maximum of 0.6 dB(A). This represents a change in noise levels unlikely to be noticeable to the
human ear.
27 receivers are experiencing acute traffic noise impacts during daytime and night time hours.
These properties would continue to experience acute traffic noise impacts during construction of
the proposal. During night time, acute traffic noise impacts may occur to an additional 14 properties
as a result of the proposal. All feasible and reasonable operational noise mitigation measures to
reduce traffic noise levels at these residences would be considered during detailed design in
consultation with affected property owners.

Landscape character and visual impacts
Although the upgrade is proposed to be built within an area already established as a road corridor,
it would have a moderate to high impact on the landscape of the area. The landscape would
change due to the removal of dense roadside vegetation, the increase in road surface area,
retaining walls, large scale earthworks and also the relocation of existing intersections and the
Lisarow Rail Overbridge. Visual impacts would also occur on the edges of the Lisarow Cemetery.
These impacts would be minimised by implementing the mitigation measures outlined in the
Landscape Character and Visual Impact Assessment Technical Paper (Tract, 2014). The proposal
has been designed to consider the project specific urban design objectives and principles, and in
consultation with Gosford City Council.

Heritage
After construction, the proposal would result in permanent changes to Lisarow Cemetery, a locally
listed heritage item. Impacts include the relocation of cemetery gates, removal of vegetation and a
reduction in the distance between the graves and the Pacific Highway. As the proposal is close to
the cemetery, during construction there would be potential for physical damage to the headstones
and above ground components of the graves from accidental contact with construction machinery
and vibration. These impacts would be managed through the implementation of mitigation
measures detailed in this REF.

Soils, landscape and water quality
The proposal would require excavation, removal of vegetation, disturbance of soils and the
construction of road surfaces, drains and bridge, which may lead to exposed soils, sediment
entering waterways and the degradation of water quality.
This includes direct impacts to sensitive downstream receivers including areas of Freshwater
Wetlands located near and within the proposal footprint. Direct and indirect impacts are anticipated
but would be managed through the implementation of mitigation measures outlined in this REF.
Operational water quality controls, including one water quality basin and two vegetated swales are
proposed, and would be further refined during detailed design.
Phase 1 and 2 investigations for soil contamination were completed for the proposal. Phase 1
investigations identified potential contamination risk associated with past and current site activities,
within areas of rail corridors, industrial properties, imported fill material and workshop areas. As a
recommendation of the Phase 1 investigations, Phase 2 investigations were undertaken in 2015.
The Phase 2 investigation concluded there were concentrations of contaminants within soil
samples present at levels in excess of the adopted assessment criteria; within the rail corridor
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adjacent to the Lisarow Rail Overbridge; within a workshop area to the north of Railway Crescent;
and within fill materials to the east of The Ridgeway. This included asbestos in the area of fill and
polycyclic aromatic hydrocarbons (PAHs) in the workshop area.
To manage these areas of contamination during construction, an Asbestos Management Plan and
a Contaminated Land Management Plan would be prepared and implemented to manage impacts
and the contamination at the site is considered manageable. Further investigations would be
carried out before construction, to determine the most appropriate disposal of excavated materials.
These investigations would also consider the suitability of these contaminated areas for treatment
and use for road infrastructure and in some portions of the workshop area, for residential purposes.

Land use, property and socio-economic issues
The proposal would improve traffic conditions, road safety and pedestrian and cyclist facilities.
However, during construction the community and businesses in the area would be likely to
experience temporary traffic delays, noise and air quality and visual amenity impacts. Relocation
and adjustment of utility services including power, water, sewerage, gas and telecommunications
networks would occur as part of the proposal. Impacts to services are considered unlikely although
minor disruptions may occur. Property owners likely to be impacted by any disruptions and access
restrictions would be notified before work starts.
The proposal would require the full acquisition of ten properties and partial acquisition of about
13 properties. Mitigation measures would be adopted to minimise property, land use and socioeconomic impacts.

Justification and conclusion
This REF has examined and taken into account to the fullest extent possible all matters affecting,
or likely to affect, the environment by reason of the proposed activity. A number of potential
environmental impacts resulting from the proposal have been avoided or reduced during the
options assessment and development of the concept design. The proposal as described in this
REF best meets the proposal objectives. The proposal would still result in some impacts to
biodiversity, noise, vibration, property acquisition, temporary disruptions to traffic flow and property
accesses; a minor reduction in flood storage capacity and changes in hydrology after construction.
A range of measures have been developed to minimise and mitigate the potential adverse impacts
of the proposal, and these are summarised in this REF.
This REF and SIS, has found the proposal would have a significant impact on the threatened
species Melaleuca biconvexa. Mitigation measures and safeguards detailed in this REF and the
SIS would minimise as far as practicable the potential impacts to TECs and threatened flora and
fauna species.
The REF has concluded that the proposal would not have a significant impact on any other
environmental factor. Therefore an environmental impact statement and assessment under Part
5.1 of the EP&A Act is not required.
As Melaleuca biconvexa is a threatened species under the EPBC Act and is considered a matter of
national environmental significance (MNES), a referral would usually be required. However, the
Federal Government granted approval for strategic assessments under the EPBC Act in
September 2015, with respect to the impacts of Roads and Maritime activities on nationally listed
threatened species, ecological communities and migratory species. Provided Roads and Maritime
apply the measures approved under the endorsed strategic assessment a separate
Commonwealth approval is not required for this proposal. Where appropriate, measures approved
under the endorsed strategic assessment have been included as mitigation measures as part of
this REF.
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In conclusion, this REF finds that the adverse impacts of the proposal to Melaleuca biconvexa and
other environmental factors would be outweighed by:
•
•
•

Longer-term community benefits of improved traffic flow
Reduced congestion
Improved safety for all road users and the residents of Lisarow.

On balance, the proposal is therefore considered justified.

Display of the review of environmental factors
This REF and the SIS is on display for comment between 18 July 2016 and 19 August 2016. Any
comments submitted by the community before the 19 August 2016 would be considered as part of
an additional Submissions Report.
For more information, including the proposed design visit:

Online
The proposed design will be available on the Roads and Maritime Services website at:
http://rms.nsw.gov.au/lisarow.html

Display
The proposed design can be viewed between 10am to 2pm Monday to Friday at the following
locations:
•
•

Gosford Service Centre, 131-135 Henry Parry Drive, Gosford
Tuggerah Service Centre, Tuggerah Super Centre, 2 Bryant Drive, Tuggerah.

In-person
The community is invited to view the proposed design at a staffed information session on Thursday
11 August 2016, 4pm to 7pm at Lisarow Plaza, 1 Parsons Road, Lisarow NSW 2250.

How can I make a submission?
To make a submission on the proposal, please send your written comments to:
Writing:

Mr Daryl Fidge
Project Manager
Roads and Maritime Services
Locked Bag 2030, Newcastle NSW 2300

Email:

central.coast.office@rms.nsw.gov.au

Fax:

02 4379 7032

Online:

http://rms.nsw.gov.au/lisarow.html

Submissions must be received by Friday 19 August 2016.
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Privacy information
All information included in submissions is collected for the sole purpose of assisting in the
assessment of this proposal. The information may be used during the environmental impact
assessment process by relevant Roads and Maritime staff and its contractors.
Where the respondent indicates at the time of supply of information that their submission should be
kept confidential, Roads and Maritime will attempt to keep it confidential. However there may be
legislative or legal justification for the release of the information, for example under the
Government Information (Public Access) Act 2009 or under subpoena or statutory instrument.
The supply of this information is voluntary. Each respondent has free access at all times to the
information provided by that respondent but not to any identifying information provided by other
respondents if a respondent has indicated that the representation should be kept confidential.
Any respondent may make a correction to the information that they have provided by writing to the
same address the submission was sent.
The information will be held by the Roads and Maritime Central Coast Office, Upper level
The Pavilion, 29 George Street, Woy Woy.

What happens next?
Following the submissions period, Roads and Maritime will collate submissions. Acknowledgement
letters will be sent to each respondent. The details of submission authors will be retained and
authors will be advised when project information is released.
After consideration of community comments Roads and Maritime will determine whether the
proposal should proceed as proposed, or whether alterations to the proposal are necessary. The
community will be kept informed about this Roads and Maritime determination.
If the proposal goes ahead and OEH provides concurrence, Roads and Maritime would proceed
with final design and tenders would be called for construction of the project.
Community members and stakeholder can contact the Roads and Maritime Services Project
Manager, Daryl Fidge on (02) 4379 7020, if they have any questions.
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1

Introduction

This chapter introduces the proposal and provides the context of the environmental
assessment. In introducing the proposal, the locality, and the purpose of the report
are provided.

1.1

Proposal identification

Roads and Maritime propose to upgrade around 1.6 kilometres of the Pacific
Highway to a four lane road between Ourimbah Street to Parsons Road, Lisarow.
The Pacific Highway is currently a single lane in each direction from Manns Road,
Wyoming to Glen Road at Ourimbah (refer to Figure 1-1).
This section of the Pacific Highway currently carries around 30,000 vehicles per day
from regional and local areas. This proposal forms part of the NSW State
Infrastructure Strategy that outlines the progressive upgrading of the Pacific Highway
to a four-lane urban arterial road between north Gosford and the M1 Pacific
Motorway. The strategic context of this proposal is discussed further in Section 2.1.
An overview of the proposal is provided in Figure 1-2 and detailed drawings are
included in Appendix A. The proposal is also described in further detail in
Chapter 3. The main features of the proposal include:
•
•
•
•

•

Widening to include two additional 3.3 metre wide lanes (one northbound and
one southbound)
Widening of shoulders by up to two metres to achieve consistent widths along
the length of the proposal
Maintaining a 60 kilometres per hour design and posted speed limit
A new rail overbridge to replace the existing Lisarow Rail Overbridge over the
Main Northern Railway Line. This is located to the south of the intersection of
the Pacific Highway and Railway Crescent including, a viaduct span to the
southern side of the bridge
Intersection upgrades at:
The Ridgeway and Pacific Highway intersection: Widening of the
intersection, line work and relocation of traffic lights
Rail maintenance access road: Relocation of the access road about
100 metres to the east, with all vehicle movements permitted at the
intersection
Macdonalds Road and Pacific Highway intersection: Relocation of the
intersection around 60 metres to the south to align with Tuggerah Street
and installation of new traffic lights
Tuggerah Street and Macdonalds Road intersection: Relocation and
realignment of the intersection, so priority would be given to traffic on
Tuggerah Street and traffic on Macdonalds Road is required to give way
Railway Crescent and Pacific Highway intersection: Realignment of
the intersection to provide a wider radius of the curve approaching the
Pacific Highway, and installation of traffic lights
Dora Street and Railway Crescent intersection: Adjustment of the
intersection to the south-west by about 30 metres, and implementation a
no right turn from Dora Street to Railway Crescent

Upgrading the Pacific Highway, Ourimbah Street to Parsons Road, Lisarow
Review of Environmental Factors

1

•
•

•
•
•
•

•
•
•
•
•

Raised concrete median along the length of the highway and at the approaches
to intersections at Railway Crescent, Macdonalds Road and The Ridgeway
Eight retaining walls at:
Pacific Highway, south west of The Ridgeway, next to the southbound
lane
Pacific Highway, south west of Macdonalds Road, next to the southbound
lane
Pacific Highway, south of the Lisarow Rail Overbridge, on both sides of
the road
Pacific Highway, north of Railway Crescent, on both sides of the road
Northern side of Dora Street and Railway Crescent
Along the boundary of the rail corridor between the Lisarow Railway
Station access road and the Lisarow Rail Overbridge
New road surface for the length of the proposal and connections to existing
roads
Shared pedestrian cycleways and footpaths throughout the proposal area with
safety fencing for pedestrians in steep areas
Removal of unused bus stops located immediately north of Railway Crescent
on the northbound carriageway and on both sides of Macdonalds Road
Construction of two open stormwater drainage channels including:
An open channel, around 415 metres in length, located along the
southbound carriageway of the Pacific Highway, between The Ridgeway
and Macdonalds Road
An open channel, around 55 metres in length, located along the
southbound carriage way of the Pacific Highway, north of the intersection
of Macdonalds Road and the Pacific Highway
Installation of one permanent operational water quality basin that would also
act as a sediment control basin during construction and two vegetated swales
Kerb and guttering along the length of the proposal
Ancillary construction facilities, including site compounds and stockpile sites
and hardstands
Relocation and adjustment of utilities
Property acquisition, demolition and adjustment.

Construction of the proposal is anticipated to be undertaken in four stages to
minimise impacts to road and rail traffic and to nearby property owners.

1.1.1 The locality
The proposal is located between Ourimbah Street and Parsons Road within the
Gosford local government area (LGA). The proposal is surrounded by a modified
urban environment including a mix of residential, commercial/business, industrial and
transport related land uses. Remnant vegetation, roadside plantings, and disturbed
areas also surround the proposal.
The main features of the area and its surrounds include:
•
•

The Lisarow Plaza Shopping Centre located to the south of the proposal
Industrial areas located to the west of the Pacific Highway and along Railway
Crescent
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•
•
•
•

•
•
•

Several residential areas along the proposal
The Main Northern Railway Line located next to the proposal and passes
underneath the Lisarow Rail Overbridge
The Lisarow Railway Station located to the north-west of the intersection of the
Pacific Highway and The Ridgeway
The Lisarow Cemetery located at the northern end of the proposal next to the
northbound carriageway of the Pacific Highway between Railway Crescent and
Ourimbah Street
The Lisarow Wetland located to the south-east of the intersection of the Pacific
Highway and The Ridgeway
Cut Rock Creek located to the east of the proposal
Narara Creek located to the south of the proposal.

1.1.2 Timeframe and cost estimate
Roads and Maritime estimates the proposal would take about 30 months to
construct, with construction expected to start in 2018, subject to funding. The
proposal is anticipated to be constructed in four stages to minimise traffic impacts,
while ensuring efficient construction and minimising overall impacts on nearby
residents and businesses. The proposal would cost about $150 million to construct.

1.1.3 Purpose of the report
This Review of Environmental Factors (REF) has been prepared by Jacobs on behalf
of Roads and Maritime, Central Coast region. For the purposes of these works,
Roads and Maritime is the proponent and the determining authority under Part 5 of
the Environmental Planning and Assessment Act 1979 (EP&A Act).
The purpose of the REF is to describe the proposal, to document the likely impacts of
the proposal on the environment, and to detail protective measures to be
implemented.
The description of the proposed works and associated environmental impacts have
been undertaken in context of clause 228 of the Environmental Planning and
Assessment Regulation 2000 (refer to Appendix B), the Threatened Species
Conservation Act 1995 (TSC Act), the Fisheries Management Act 1994 (FM Act), and
the Australian Government’s Environment Protection and Biodiversity Conservation
Act 1999 (EPBC Act). In doing so, the REF helps to fulfil the requirements of:
•

•

Section 111 of the EP&A Act that Roads and Maritime Services examine and
take into account to the fullest extent possible, all matters affecting or likely to
affect the environment by reason of the activity
The strategic assessment approval granted by the Federal Government under
the EPBC Act in September 2015, with respect to the impacts of Roads and
Maritime activities on nationally listed threatened species, ecological
communities and migratory species.
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The findings of the REF would be considered when assessing:
•

•

•

•

Whether the proposal is likely to have a significant impact on the environment
and therefore the necessity for an environmental impact statement to be
prepared and approval to be sought from the Minister for Planning under Part
5.1 of the EP&A Act
The significance of any impact on threatened species as defined by the TSC
Act and/or FM Act, in accordance with section 5A of the EP&A Act and
therefore the requirement for a Species Impact Statement (SIS) to be prepared
The significance of any impact on nationally listed biodiversity matters under
the EPBC Act, including whether there is a real possibility that the activity may
threaten long term survival of these matters, and whether offsets are required
and able to be secured
The potential for the proposal to significantly impact other matters of national
environmental significance or Commonwealth land and the need to make a
referral to the Australian Government Department of the Environment for a
decision by the Commonwealth Minister for the Environment on whether
assessment and approval is required under the EPBC Act.

1.1.4 Terms used in this report
The following terms are used in this review of environmental factors (REF):
•
•

•
•

•
•

‘The proposal’ refers to the concept design of the upgrade of the Pacific
Highway, Lisarow, NSW
‘The proposal area’ refers to the area that would be directly impacted by the
proposal. It encompasses the concept road design, batters, cuts and
embankments. It also includes the total construction footprint, compound sites,
stockpile sites and any other areas that would be temporarily disturbed (such
as construction basins and access tracks)
‘The study area’ encompasses the proposal area and the area that may be
indirectly impacted by the proposal
‘The construction footprint’ refers to the area that would be directly impacted by
the proposal and areas that would be indirectly impacted and includes all
design and known ancillary facilities (refer to Figure 1-3)
‘The locality’ encompasses the area in a 10 kilometre radius of the study area
All references to Gosford and Wyong Local Government Areas are references
to the Central Coast Local Government Area following the merger of Gosford
City Council and Wyong Shire Council on 12 May 2016.
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2

Need and options considered

2.1

Strategic need for the proposal

The Pacific Highway provides the main north-south link for road transport between
Gosford and the M1 Pacific Motorway on the Central Coast, NSW. The Pacific
Highway is an important transport corridor and is used by thousands of road users
each day travelling between Sydney and the Central Coast. The Pacific Highway
provides a vital connection to suburbs between Gosford and the M1 Pacific
Motorway, including Wyoming, Narara, Niagara Park, Lisarow and Ourimbah.
This section of Pacific Highway between Parsons Road and Ourimbah Street at
Lisarow is currently operating near capacity for through traffic and carries around
30,000 vehicles per day. The intersection of the Pacific Highway and Railway
Crescent is experiencing queuing and significant delays with Level of Service (LOS)
at F during peak hours. A LoS D indicates the intersection is operating near capacity,
while a LoS F indicates the intersection is operating above capacity. In addition, the
existing road geometry, sight distance and lane widths are less than current
standards. There are also a number of hazards, particularly trees, within the clear
zone.
Within this context, the proposal is required, in order, to:
•
•
•
•

Improve traffic and freight efficiency
Cater for existing and future traffic flows
Improve road safety
Improve pedestrian and cyclist access.

A number of Commonwealth and State strategic plans refer to the significance of the
improving safety and efficiency in roads in the state, including the Pacific Highway.
The proposal is consistent with these strategic plans, which are discussed in further
detail below.

2.1.1 NSW State Plan 2021: The Plan to Make NSW Number One
The NSW State Plan 2021: A Plan to Make NSW Number One (Department of
Premier and Cabinet, 2011) identifies priorities and targets for delivering services for
NSW. The plan identifies a number of priorities including ‘delivering better transport
and liveable cities’. Targets within this priority include improving the road network,
improving road safety, increasing walking and cycling and growing centres as
functional and attractive places to live, work and visit.
These targets identify the need to improve road safety outcomes through road
upgrades, and specifically identify the upgrading of the Pacific Highway. The plan
also identifies the need to accommodate population growth in major regional centres
and the importance of establishing shared pedestrian and cycle paths for the
community.
The proposal would help in meeting these priorities and targets of the NSW State
Plan 2021 as it would improve traffic and freight efficiency and improve road safety.
The proposal would also provide formalised pedestrian and cycle access, and
improve the functionality of local area access.
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2.1.2 NSW Government State Infrastructure Strategy
The NSW Government State Infrastructure Strategy 2012 – 2032: First Things First
(Department of Premier and Cabinet, 2012) is a strategy to plan and fund the
infrastructure that the NSW Government delivers. Two key infrastructure priorities for
the Greater Sydney region (includes the Central Coast region) are to provide:
•
•

Good roads for commuter, community and freight traffic
Better transport into key employment areas.

The plan also states investment is needed to ensure sufficient road capacity is
available and is utilised effectively, particularly along the motorway network. The
proposal would help in fulfilling the infrastructure priorities of the State Infrastructure
Strategy 2012 – 2032 by improving road access into the region from the M1 Pacific
Motorway.
The NSW State Infrastructure Strategy outlines the progressive upgrading of the
Pacific Highway to a four-lane urban arterial road standard between North Gosford
and the motorway. The upgrade of the Pacific Highway between North Gosford and
the motorway was divided into four progressive stages by Roads and Maritime
Services , refer to Table 2-1. Stage 3 has been further divided into two sub-stages
and includes stages 3a and 3b. This proposal represents stage 3b.
Table 2-1 The Pacific Highway upgrade stages on the Central Coast
Stage

Description

Status

Stage 1

Upgrade the Pacific Highway / Dog Trap Road intersection to
improve safety, assist traffic flow during peak periods, and ease
congestion outside the Ourimbah Primary School.

Completed
2007

Stage 2

Upgrade to widen the Pacific Highway between Glen Road and
Burns Road, Ourimbah from one to two lanes in each direction.

Completed
2010

Stage 3a

Upgrade to Pacific Highway between Ourimbah Street at
Lisarow and Glen Road at Ourimbah to provide two lanes in
each direction.

Under
construction

Stage 3b

The proposal – Upgrade of the Pacific Highway between
Ourimbah Street and Parsons Road Lisarow to provide two
lanes in each direction to improve traffic flow and safety for all
road users.

In planning

Stage 4

Upgrade the Pacific Highway and Manns Road between Narara
Creek Road at Narara and Parsons Road at Lisarow to provide
two lanes in each direction to improve traffic flow and safety for
all road uses.

In planning

2.1.3 NSW Long Term Transport Master Plan
The NSW Long Term Transport Master Plan (LTTMP) (Transport for NSW 2012) was
released by the NSW Government in December 2012. It is a 20 year plan responding
to key transport challenges and identifies the priorities needed to create a transport
system that meets a range of needs. It also sets the framework for the NSW
Government to deliver an integrated, modern transport system that puts the road
user first.
The LTTMP recognises the Central Coast is very constrained geographically, making
the State road network critical. Investment in the road network would reduce
Upgrading the Pacific Highway, Ourimbah Street to Parsons Road, Lisarow
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congestion, improve travel time reliability and facilitate enhanced bus operations. A
key investment area of the LTTMP is the upgrade of the Pacific Highway.

2.1.4 Central Coast Regional Transport Plan
The Central Coast Regional Transport Plan (Transport for NSW, 2013) supports the
LTMPP and identifies specific transport actions for the Central Coast region. The
plan looks at population changes in the Central Coast region, including the expected
21 per cent increase in population projected over the next 20 years, and considers
the impact of major developments in Warnervale, Tuggerah and Gosford.
The plan puts a priority on improving transport connections within the region and
reducing travel times to key employment centres in Sydney and the Hunter by
improving train services and investing in the region’s road network, including the
Pacific Highway between Manns Road, Wyoming and Glen Road, Ourimbah. The
proposal would help in fulfilling the requirements as it would upgrade the Pacific
Highway between Parsons Road and Ourimbah Street and would tie-in with other
progressive highway upgrades proposed in the region.

2.1.5 Central Coast Regional Strategy
The Central Coast Regional Strategy (Department of Planning, 2008) sets out land
use plans for the Central Coast, including Gosford City and Wyong Shire LGAs. The
regional strategy contains policies and actions to plan for the region’s projected
population and employment growth to 2031. With an existing population of over
300,000, the Central Coast is one of the fastest growing areas in NSW.
The strategy identifies an action for Roads and Maritime to continue to plan and
implement upgrades to the Pacific Highway and other major roads on the Central
Coast. This includes incorporating bus priority and cycleway initiatives where justified
and feasible.
The proposal would help in fulfilling the requirements of the Central Coast Regional
Strategy as it would upgrade the Pacific Highway. It also incorporates pedestrian and
cycleway facilities, as well as providing safer use and access to bus stops along the
route.

2.1.6 Draft Central Coast Regional Plan
The Draft Central Coast Regional Plan (NSW Government, 2015) is a proposed
blueprint for growth in the Central Coast region over the next 20 years. The plan
updates the regional strategy prepared for the region in 2008. It includes a vision,
goals and actions geared to growing the regional economy, accelerating housing
supply, and protecting and enhancing the natural environment in the Gosford City
and Wyong Shire LGAs. The draft plan focuses on infrastructure and investment in
two newly identified regional economic corridors – Somersby to Erina in the south
and Tuggerah to Warnervale in the north, including Gosford, the region’s capital, and
at the major centres of Tuggerah, Wyong and Erina.
The plan identifies upgrades to the Pacific Highway as part of its strategy for
improving the State road network in the region. The proposal would therefore help in
fulfilling the requirements of the Draft Central Coast Regional Plan as it would
upgrade a section of the Pacific Highway at Lisarow.

Upgrading the Pacific Highway, Ourimbah Street to Parsons Road, Lisarow
Review of Environmental Factors

10

2.2

Existing road and infrastructure

2.2.1 Pacific Highway
The Pacific Highway between Gosford and the M1 Pacific Motorway is a classified
State road, and provides the main north-south link for road transport in the area. At
present the Pacific Highway carries about 30,000 vehicles per day. There is currently
only one travel lane in each direction between Parsons Road and Ourimbah Street
with restricted access and limited bicycle and pedestrian facilities which limits the
capacity of the road.
The key elements of the existing road and rail environment through Lisarow are
summarised in Table 2-2 and shown in Figure 2-1 and Photo 2-1 to Photo 2-6.
Table 2-2 Key elements of the existing road and rail environment impacted by
the proposal through Lisarow
Key element

Description

Speed limit

•

60 kilometres per hour.

Vertical alignment

•

Generally flat with the exception of the Lisarow Rail
Overbridge where the grade increases to a maximum of
4.6 per cent.

Horizontal alignment

•

The horizontal alignment is a series of large radius curves
and small straights for the length of the proposal. The
exception is the curve immediately north of the Lisarow Rail
Overbridge which is short and sharp at the intersection with
Railway Crescent.

Length

•

1.6 kilometres.

Road width

•
•
•

Two lanes, mainly undivided two-way carriageway
Lanes are generally 3.5 metres wide
Road shoulders range between 0.5 metres and two metres
wide.

Rail overbridge

•

Rail overbridge with two lanes, located over the Main
Northern Railway Line
The bridge was originally constructed in 1962 of steel girder
structure with reinforced concrete desk
The total span of the bridge is 38.7 metres with the northern
approach span around 10 metres, the southern approach
span around 9.2 metres and the central span around
19.5 metres. The overall width of the bridge is about
10.8 metres with the kerb to kerb width of about 8.5 metres
carrying two lanes of traffic.

•
•

Residential and business
access

•
•
•

Local roads impacted by
the proposal

•
•

Six residences have direct access onto the Pacific Highway
Four businesses have direct access onto the Pacific
Highway
No formal refuges for vehicles are provided along the
Pacific Highway.
The Ridgeway – an intersection with traffic lights providing
for right in / right out turning movements with a left in slip
lane
Macdonalds Road – an intersection (no traffic lights)
providing for right in / right out turning movements

Upgrading the Pacific Highway, Ourimbah Street to Parsons Road, Lisarow
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Key element

Description
•
•

Safety barriers

•

•

Retaining walls and
cuttings

•
•

Lisarow Railway Station
and rail maintenance
access road

•

Railway Crescent – an intersection (no traffic lights)
providing for right in / right out turning movements
Dora Street – an intersection (no traffic lights) with Railway
Crescent providing for right in / right out turning movements.
Concrete safety barriers with pedestrian fencing (Type
F barriers) are present next to the southbound lane, south
of Macdonalds Road extending to just before The Ridgeway
W-beam galvanised steel safety barriers on both sides of
the Pacific Highway, north and south of the rail overbridge
and extending further along the southbound lane between
the railway line and the Pacific Highway.
A major cutting is located north of the Railway Crescent
intersection at near Lisarow Cemetery
Retaining walls located at:
−
The southbound carriageway opposite to the railway
maintenance access
−
Railway Crescent, separating the road and railway
corridors within the rail boundary.
Lisarow Railway Station and the rail maintenance access
road are located next to the northbound carriageway of the
Pacific Highway and are accessed around 40 metres to the
west of The Ridgeway / Pacific Highway intersection. This
rail access maintenance road acts as an informal car park.
Although there is no line marking, this access road caters
for around 32 vehicles. Lighting is in this area but no CCTV
is installed.

Upgrading the Pacific Highway, Ourimbah Street to Parsons Road, Lisarow
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Photo 2-1 The Pacific Highway north of
Parsons Road (facing south)

Photo 2-2 The Pacific Highway south
of The Ridgeway (facing north)

Photo 2-3 The Pacific Highway and
Macdonalds Road intersection (facing
north) (Source: Google Earth Pro)

Photo 2-4 The Lisarow Rail
Overbridge (looking north from
southern end of the bridge)

Photo 2-5 The Pacific Highway over the
existing rail overbridge (facing south)

Photo 2-6 The Pacific Highway south
of Ourimbah Street (facing south)
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Figure 2-1 | Existing roads and infrastructure
Legend
Intersection
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Bus route 36 - Gosford to Niagara
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Bus route 37 - Gosford to
Lisarow, Ourimbah and Tuggerah
Bus route 37 - Gosford to
Lisarow, Ourimbah and Tuggerah
(Occasional route)
Bus Route 47 - School bus, Red
Bus Service (Occasional route)
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2.2.2 Local roads and intersections
The local roads within the study area include:
•
•
•
•
•
•

Parsons Road located to the east of the Pacific Highway around 25 metres
from the start of the proposal
The Ridgeway located to the east of the Pacific Highway around 375 metres
from the start of the proposal
Macdonalds Road located to the east of the proposal around 525 metres from
The Ridgeway
Railway Crescent located to the west of the proposal around 240 metres from
Macdonalds Road
Dora Street located to the west of Railway Crescent around 30 metres from the
intersection of the Pacific Highway and Railway Crescent
Ourimbah Road located to the west of the Pacific Highway around 80 metres to
the north of the end of the proposal.

Most of the local roads are narrow, two-way undivided roads typically used for local
access. The exception is Railway Crescent, which provides an alternative northsouth connection between Gosford and the M1 Pacific Motorway. The posted speed
limit on these roads ranges from 50 to60 kilometres per hour consistent with Gosford
City Council requirements. The Ridgeway and Macdonalds Road also have 40
kilometres per hour school zones.

Intersections
Intersections located in the study area include:
•
•
•
•
•
•

Pacific Highway and The Ridgeway
Pacific Highway and Lisarow Railway Station maintenance access road
Pacific Highway and Macdonalds Road
Macdonalds Road and Tuggerah Street
Pacific Highway and Railway Crescent
Railway Crescent and Dora Street

•
•

Pacific Highway and Parsons Road
Pacific Highway and Ourimbah Street.

A brief description of the eight intersections identified in the discussion above are
summarised in Table 2-3 and shown in Photo 2-7 to Photo 2-14.
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Table 2-3 Summary of intersections in the study area
ID

Intersection

Description

Existing
treatment*

1

Pacific
Highway /
Parsons Road

Around 25 metres from the start of the proposal the Pacific
Highway intersects with Parsons Road at a three-legged
roundabout intersection.
On the northbound approach there is a through lane
bypassing the roundabout and one left hand turn lane
entering the roundabout.
On the southern approach there is a dedicated right hand
turn lane into Parsons Road and one through lane that goes
through the roundabout.
From Parsons Road there is one left and one right hand
dedicated turn lane. Parsons Road is the main service road
into the Lisarow Plaza Shopping Centre and a residential
estate, located around 250 metres to the south-east of the
Pacific Highway/ The Ridgeway intersection at 889 Pacific
Highway, Lisarow.

Roundabout

The intersection of Pacific Highway and The Ridgeway is
375 metres from the start of the proposal and is to the east of
the highway.
It is a three-legged T intersection with traffic lights and where
all traffic movements are permitted. There is one 60 metre
dedicated left turn lane on the southbound approach of the
Pacific Highway and there is one 40 metre dedicated right
turn lane on the northbound approach of the Pacific Highway.
There is one dedicated left and right turn lanes from The
Ridgeway onto the Pacific Highway.
There are traffic light controlled pedestrian crossings across
The Ridgeway and the southern side of the Pacific Highway.

Traffic lights

2

Pacific
Highway /
The
Ridgeway

Upgrading the Pacific Highway, Ourimbah Street to Parsons Road, Lisarow
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Photo 2-7 The Pacific Highway and Parsons
Road intersection (facing east) (Source:
Google Earth Pro)

Photo 2-8 The Pacific Highway and The
Ridgeway intersection (facing west)
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ID

Intersection

3

Pacific
Highway /
Lisarow
Railway
Station
maintenance
access road

Description
The intersection of Pacific Highway and the Lisarow Railway
Station maintenance access road is located on the west of the
highway around 40 metres from the Pacific Highway and The
Ridgeway intersection.
The intersection is governed by give way rules with priority for
vehicles on the Pacific Highway. There is one 40 metre
dedicated left turn lane and one 50 metre dedicated right turn
lane from the Pacific Highway.
There is also a 15 metre long merge lane for vehicles turning
right out of the railway station onto the southbound
carriageway of the Pacific Highway. All traffic movements are
permitted.

Existing
treatment*

Photo

Priority (give
way)

Photo 2-9 The Pacific Highway and Lisarow
Railway Station maintenance access road
intersection (facing north, north-east)
(Source: Google Earth Pro)
4

Pacific
Highway /
Macdonalds
Road

The intersection of Pacific Highway and Macdonalds Road is
525 metres from The Ridgeway and Pacific Highway
intersection and is to the east of the highway.
The intersection is a “painted seagull” intersection and is
comprised of a 100 metre long dedicated right turn lane on
the northbound approach and a 100 metre long merge lane
from Macdonalds Road into the northbound carriageway of
the Pacific Highway. On the southbound approach there is no
right turn lane, and one lane left turn land into Macdonalds
Road.
There is one dedicated right and left lane from Macdonalds
Road onto the Pacific Highway. The intersection is governed
by a stop sign with priority for vehicles on the Pacific
Highway. All traffic movements are permitted.
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Priority (stop)

Photo 2-10 The Pacific Highway and
Macdonalds Road intersection (facing north)
(Source: Google Earth Pro)
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ID

Intersection

5

Macdonalds
Road/
Tuggerah
Street

Description
The Macdonalds Road and Tuggerah Street intersection is
located around 75 metres to the east of the Macdonalds Road
and Pacific Highway intersection.
The intersection is governed by give way rules with priority for
vehicles on Macdonalds Road. There are no dedicated turn
lanes into Tuggerah Street from Macdonalds Road. There is
one left and one right turn lane from Tuggerah Street onto
Macdonalds Road. All traffic movements are permitted.

Existing
treatment*

Photo

Priority (give
way)

Photo 2-11 The Macdonalds Road and
Tuggerah Street intersection (facing east)
6

Pacific
Highway /
Railway
Crescent

The intersection of Railway Crescent and the Pacific Highway
is around 240 metres north of the Macdonalds Road and
Pacific Highway intersection.
The three-legged “T” intersection is governed by give way
rules with priority for vehicles on the Pacific Highway. There is
one 105 metre dedicated right turn lane on the southbound
approach of the Pacific Highway.
There is a dedicated left and right turn from Railway Crescent.
All traffic movements are permitted.

Priority (give
way)

Photo 2-12 The Pacific Highway and Railway
Crescent intersection (facing north)
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ID

Intersection

7

Railway
Crescent /
Dora Street

Description
The intersection of Railway Crescent and Dora Crescent is
around 30 metres to the west of the intersection of Railway
Crescent and the Pacific Highway intersection.
There is a clearance area in the intersection for vehicles
turning in and out of Dora Street and there is a dedicated right
turn lane from Railway Crescent onto Dora Street. The threelegged T intersection is governed by give way rules with
priority for vehicles on Railway Crescent.

Existing
treatment*

Photo

Priority (give
way)

Photo 2-13 Railway Crescent and Dora street
intersection (facing west)
8

Pacific
Highway /
Ourimbah
Street

Around 1.68 kilometres to the north of the proposal the Pacific
Highway intersects with Ourimbah Street, a three-legged T
intersection to the west of the highway.

Priority (give
way)

Photo 2-14 Pacific Highway and Ourimbah
Street intersection (facing north) (Source:
Google Earth Pro)
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2.2.3 Public transport
The Main Northern Railway Line traverses the proposal area in a north-south
direction, and passes under the Lisarow Rail Overbridge, near the Railway Crescent
and Pacific Highway intersection. Lisarow Railway Station is located on the western
side of Pacific Highway, opposite the intersection with The Ridgeway. The line links
Sydney Metropolitan area with the Central Coast and the Hunter region and is used
by interstate, intercity, local and freight rail.
Bus services exist in the area and are operated by Busways and Red Bus Service to
access suburbs of the Central Coast and larger interchanges in Gosford and
Tuggerah. The bus routes that use roads within the proposal are shown in Figure 2-1
and include:
•
•

Busways 36 (Gosford – Narara-Niagara-Park – Ourimbah – Tuggerah)
Busways 37 (Gosford – Lisarow-Settlers Park – Ourimbah – Tuggerah).

Red Bus Services provides one Route 47 service per day to Lisarow High School on
school days. A number of school buses also travel through the study area, including
those for Lisarow Public School, Lisarow High School and Narara Public School.
A number of bus stops are located within the proposal area (Figure 2-1) and those
impacted by the proposal are located on:
•
•
•
•

Both sides of Pacific Highway, to the east of Lisarow Railway Station
Both sides of Macdonalds Road
Both sides of Railway Crescent, south of the Dora Street intersection
Both sides of the Pacific Highway to the north of the Lisarow Rail Overbridge.

2.2.4 Other infrastructure
Pedestrian and cyclist facilities consist of a mixture of formal and informal pathways
and shared footpaths along the proposal. These facilities link Lisarow Plaza
Shopping Centre, Lisarow Railway Station, Lisarow High School, Lisarow Public
School and Lisarow Cemetery. These are shown on Figure 2-1.
There are no formal parking facilities along the Pacific Highway within Lisarow,
however, local roads that intersect the highway provide unmarked on-road parking,
and many local business and Lisarow Plaza provide off street parking. The rail
maintenance access road at Lisarow Railway Station contains a number of marked
and paved car parks for rail commuters.
The Pacific Highway is lit at night with street lighting that is typical of urban road
environments. Many of these are placed on joint use poles with overhead utilities
such as electricity. Photo 2-15 to Photo 2-20; show the existing infrastructure near
and around the proposal.
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Photo 2-15 Pedestrian facilities next Photo 2-16 Pedestrian facility along
to the south lane of the Pacific Lisarow Rail Overbridge looking north
over the Main Northern Railway Line
Highway

Photo 2-17 Bus shelter next to Photo 2-18 Rail maintenance access
southbound lane of the Pacific with commuter car parks
Highway opposite Lisarow station

Photo 2-19 Shared pedestrian/ bike
path next to the southbound land of
the Pacific Highway

Photo 2-20 Example of existing street
lighting
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2.2.5 Drainage infrastructure
There is generally no formal infrastructure to contain and treat stormwater runoff from
the existing highway in the proposal area. Only a single constructed vegetated swale
exists north of the Parsons Road/Pacific Highway intersection (around 115 metres
north at chainage 5710). The existing drainage network therefore includes a mix of
road surface drainage, culverts and a vegetated swale (refer to Figure 2-2 and
Photo 2-21 to Photo 2-26). These drainage features are described in Table 2-4, with
reference to both locations and chainages, as identified in the concept design, and
shown in Figure 1-2.
Table 2-4 Existing drainage features
Drainage feature

Location

Controlled road surface
drainage (kerb and gully
pits)

•
•
•

Parsons Road roundabout
Macdonalds Road / Tuggerah Street, refer to Photo 2-23
Dora Street / Railway Crescent.

Cross road drainage
infrastructure (Piped
surface drainage and
culverts)

•

Pacific Highway at:
− 525 millimetre diameter road surface drainage line,
located around 225 metres to the north of Parsons
Road/Pacific Highway intersection (chainage 5820)
− 450 millimetre diameter road surface drainage line,
located around 285 metres to the north of Parsons
Road/Pacific Highway intersection (chainage 5980)
− 900 millimetre diameter cross drainage line, located
around 20 metres to the south of The Ridgeway/Pacific
Highway intersection (chainage 6080), refer to
Photo 2-21
− 900 millimetre diameter cross drainage line, located
around 80 metres to the north of The Ridgeway/Pacific
Highway intersection (chainage 6100
− 1200 millimetre diameter cross drainage line, around
80 metres north of Macdonalds Road/Pacific Highway
(chainage 6610)
Local roads at:
− 450 millimetre diameter road surface drainage line,
located around 20 metres to the north-east of The
Ridgeway/ Pacific Highway intersection (chainage 20)
− 375 millimetre diameter road surface drainage line,
located around 60 metres to the east of the new
Macdonalds Road/Pacific Highway intersection
(chainage 60)
− 375 millimetre diameter road surface drainage line,
located around five metres to the north of the Railway
Crescent/Dora Street intersection (chainage 5).

•

Rail corridor drainage
infrastructure

•

Twin 750 millimetre diameter drainage culverts located
around 90 metres to the north of the Macdonalds Road/
/Pacific Highway intersection (chainage 6620) and
discharging into the cross drainage line located 10 metres
to the south at chainage 6610, refer to Photo 2-25.

Stormwater treatment
(vegetated swale)

•

Vegetated swale, located around 160 metres to the south
of The Ridgeway/Pacific Highway intersection (chainage
5840), refer to Photo 2-22.
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Drainage feature

Location

Stormwater infrastructure
discharging into the road
corridor (culvert outlets)

•

Culvert and headwall outlet runs parallel to the Pacific
Highway around 115 metres to the north of the Parsons
Road/Pacific Highway intersection (chainage 5780). This
culvert discharges to the wetland to the south of the
intersection of the Pacific Highway and The Ridgeway. The
catchment for this culvert includes the shopping centre and
adjacent road.
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Photo 2-21 Example of a culvert

Photo 2-22 Vegetated swale located
near the southern end of the proposal

Photo 2-23 Example of a road surface
drainage and kerb and gutters on
Macdonalds Road

Photo 2-24 Drainage line crossing The
Ridgeway

Photo 2-25 Twin drainage line the
railway line

Photo 2-26 Road surface drainage
along the Pacific Highway
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2.3

Proposal objectives

The proposal is part of a broader strategy to upgrade the Pacific Highway on the
Central Coast, which is the main north-south link between the M1 Pacific Motorway
and Gosford.
The overall objectives for the proposal are to:
•
•
•

•
•

Improve safety for motorists, cyclists and pedestrians by reducing the number
of crashes
Increase traffic capacity and improve performance by reducing congestion
Improve accessibility for all road user groups by providing reasonable efficiency
and acceptable levels of service. These include:
Maintaining sensitivity to the surrounding land uses and the community
Capitalising on opportunities in urban design
Provide the best value for money solution
Minimise the impact on the environment along the route.

The urban design objectives for the proposal are to provide:
•
•
•

2.4

A road that is responsive to and integrated with the landscape
A well vegetated, natural road reserve
An enjoyable and interesting highway.

Alternatives and options considered

2.4.1 Pacific Highway route option
In 2009, the NSW Government announced planning for the upgrade of the Pacific
Highway between Ourimbah and Narara as part of the broader strategy to upgrade
the Pacific Highway on the Central Coast. The upgrade would provide two lanes in
each direction separated by a median, with intersection upgrades.
In July 2009, the then Roads and Traffic Authority (RTA) (now Roads and Maritime)
held community information sessions to seek feedback from the local community on
these corridors. This aimed to address key community concerns being safety,
environmental impacts, social amenity, intersection treatments/local access and
pedestrian facilities. The RTA then identified 15 initial route options that could
potentially meet the proposal objectives within two corridors. Constraints and
opportunities associated with these initial route options were identified and assessed
and Roads and Maritime were then able to shortlist four viable route options for
public comment.
Each corridor contains two options and these corridors are:
•

•

The Narara Valley corridor (which includes the Local Environmental Planning
corridor) on the western side of the Main Northern Railway along the Narara
Valley. This corridor includes the Red Option (A+X) and Light Blue Option
(A+Z) (refer to Figure 2-3)
The existing Pacific Highway corridor on the eastern side of the Main Northern
Railway. This corridor includes the Dark Grey Option (B+Y) and the Pink
Option (B+Z) (refer to Figure 2-4).

Upgrading the Pacific Highway, Ourimbah Street to Parsons Road, Lisarow
Review of Environmental Factors

26

Proposal Study Area

Figure 2-3 Comparison of the two options along the Narara Valley corridor
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Proposal Study Area

Figure 2-4 Comparison of the two options along the Pacific Highway corridor
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The four shortlisted route options were publically displayed in March, April and May
of 2012 for community comment. The best performing route option was selected after
assessing the outcomes of numerous investigations and studies, a value
management workshop, a multi-criteria analysis (MCA) workshop and community
feedback and submissions received during display of the options.
The best performing route option was identified as Pink option (B+Z), representing
the upgrade of the existing Pacific Highway alignment between Parsons Road and
Ourimbah Street, Lisarow. This option was approved by the NSW Minister for Roads
and Ports in February 2013. Following this a Community Update newsletter was
provided to the community in February 2013 announcing the preferred route option.
The strategic concept design then taken forward with this option and the concept
design was presented to the community for comment in November 2013. This
included:
•
•
•
•
•

Community Update newsletter circulated November 2013
Staffed display held 21 November 2013 at Gosford and Narara Neighbourhood
Centre Hall
Display of the preferred option from 6 November 2013 to 6 December 2013 at
the Gosford and Narara neighbourhood Centre Hall
The proposal and Community Update were advertised in the local paper,
Central Coast Express Advocate on the 6 November 2013
Copies of the proposal and Community Update were available at Erina Motor
Registry, Gosford Motor Registry, Gosford City Council and Roads and
Maritime Central Coast office at Woy Woy.

The outcomes from this consultation are presented in more detail in Chapter 5.

2.4.2 Identified options
Following the detailed option analysis already described and for the purpose of the
REF, two feasible strategic concept design options remain and include:

Option A: Do nothing option
The do nothing option would result in the Pacific Highway remaining in its current
state as a two lane single carriageway road. Normal road maintenance would
continue to be undertaken.

Option B: Upgrade existing road alignment between Ourimbah Street
and Parsons Road (part Pink option (B+Z))
Option B would widen the existing Pacific Highway between Ourimbah Street and
Parsons Road, Lisarow to four traffic lanes (two in each direction).The proposal is
designed to tie-into two other stages of upgrades along this stretch of road.

2.4.3 Analysis of options
As part of options analysis, each option was reviewed against the proposal objectives
outlined in Section 2.3. The following summarises the outcome of this review.

Option A: Do nothing
When considering the do nothing option against the proposal objectives, it was found
that this option:
Upgrading the Pacific Highway, Ourimbah Street to Parsons Road, Lisarow
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•
•

•

•

•

Would not improve safety for motorists, cyclists and pedestrians by reducing
the number of crashes, as no changes would be made to the existing alignment
Would not increase traffic capacity and improve performance by reducing
congestion as no changes would be made to the existing alignment. This
situation would be worsened by projected population growth in the area and an
associated increase in traffic volumes
Would not improve accessibility for all road user groups by providing
reasonable efficiency and acceptable levels of service as no changes would be
made to the existing alignment
Would provide a value for money solution as only maintenance costs would be
required to allow the road to continue operating in its existing condition,
although this maintenance investment may need to increase over time as the
asset continued to age and operate beyond reasonable capacity.
Would minimise impact on the environment as no as there would be no
significant increase in the road corridor width or drainage beyond existing.

This option would not meet all of the proposal objectives outlined in Section 2.3 and
it does not present a solution to the strategic need. Accordingly, this option was
rejected.

Option B: Upgrade existing road alignment.
When considering the Option B against the proposal objectives, it was found that this
option:
•

•

•

•

•

Would improve safety for motorists, cyclists and pedestrians by reducing the
number of crashes realigning the entire length of the study area and providing
shared pedestrian and cycle pathways
Would increase traffic capacity and improve performance by reducing
congestion by the widening of the existing Pacific Highway between Ourimbah
Street and Parsons Road, Lisarow to four traffic lanes (two in each direction). It
would also cater to projected traffic volumes
Would improve accessibility for all road user groups by providing reasonable
efficiency and acceptable levels of service. These also:
Maintain sensitivity to the surrounding land uses and the community
Capitalise on opportunities in urban design
Would provide a value for money solution as the upgrade would still utilise an
existing road corridor but relieve some of the pressure on the asset from
congestion by providing new structures and road surface. It would also be
designed to complement two other stages of upgrades along this stretch of the
Pacific Highway.
Would entail potential impact on the environment including:
Impact on two EECs, including Swamp Sclerophyll Forest and
Freshwater Wetlands
Impact on Melaleuca biconvexa which is listed as vulnerable under the
TSC Act and EPBC Act
Noise and visual amenity impacts on sensitive receivers located near the
proposal
Possible hydrological change from stormwater retention in the vegetated
land between Pacific Highway and the railway line north of Lisarow
Station
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-

2.5

Full acquisition of 10 properties and partial acquisition of about
13 properties.

Preferred option

Option B was selected as the preferred option as it best meets the majority of the
proposal objectives and the overall strategic need identified in Section 2.1. However,
there is a potential for increased environmental impact with the implementation of the
preferred option and the significance and management of this impact is discussed in
the remainder of this REF and the supporting studies.

2.6

Design refinements

The proposal has been refined following various technical workshops, field
investigations and ongoing development of the concept design. These refinements
were primarily associated with:
•
•
•
•
•
•
•
•
•
•
•

The rail overbridge design
The layout of the Pacific Highway and Macdonalds Road intersection
The layout of the Pacific Highway and The Ridgeway intersection
The addition of a viaduct span to the rail overbridge
Operational water quality controls
Pedestrian access next to the Lisarow Cemetery
Pedestrian access to the east of the Pacific Highway between The Ridgeway
and Macdonalds Road
Reinstating access to private and commercial properties
Left turn lane from the Pacific Highway into Railway Crescent
Changes to retaining walls
Changes to drainage design.

The refinements and the rationale for these refinements are discussed in further
detail in the following sections.

2.6.1 Rail overbridge design
As the existing Lisarow Rail Overbridge does not meet the requirements of the
current Road and Rail Authority codes and standards, the bridge would need to be
demolished and replaced. During the development of the concept design, nine new
rail overbridge design options were considered and are detailed in the Upgrade of
Pacific Highway HW10, between Ourimbah Street and Parsons Road, Structures
Concept Option Report (Jacobs, 2014b). These options include:
•
•
•
•

Rail Overbridge Option 1 – 33 metre span 1.5 metre deep Super-T
(5.9 metre clearance above rail and abutments inside railway corridor)
Rail Overbridge Option 2 – 53 metre span 2.3 metre deep steel
(5.9 metre clearance above rail and abutments inside railway corridor)
Rail Overbridge Option 3 – 55 metre span 2.3 metre deep steel
(6.5 metre clearance above rail and abutments outside railway corridor)
Rail Overbridge Option 4 – 60 metre span 2.6 metre deep steel
(6.5 metre clearance above rail and abutments outside railway corridor)
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•
•
•

•

•

Rail Overbridge Option 5 – 33 metre span 1.5 metre deep Super-T girder
(6.5 metre clearance above rail and abutments inside railway corridor)
Rail Overbridge Option 6 – 55 metre span 2.3 metre deep steel girder
(5.9 metre clearance above rail and abutments outside railway corridor)
Rail Overbridge Option 7 – 33 metre two span 1.5 metre deep Super-T girder
(6.5 metre clearance above rail, northern abutment and central pier inside
railway corridor)
Rail Overbridge Option 8 – 33 metre two span 1.5 metre deep Bulb T girder
(6.5 metre clearance above rail, northern abutment and central pier inside
railway corridor)
Rail Overbridge Option 9 – 33 metre three span 1.5 metre deep Bulb T girder
(6.5 metre clearance above rail, northern abutment and pier inside railway
corridor).

Rail Overbridge Option 8 was selected as the preferred concept design bridge option
as:
•

•
•

•
•

This option satisfactorily mitigates the two primary safety issues by minimising
ground movement impacts to the track and enabling safe intersection design at
the northern abutment
It minimises the wasted amount of deck area, reduces visual impacts and
provides an economical solution than other options
Due to Rail Overbridge Option 8’s shorter girder length and moderate increase
in road levels, the resultant bridge structure can be staged during construction
while keeping rail and road traffic in operation. To keep the existing highway
and rail open to traffic, it is proposed to build half the bridge, switch traffic to the
new section of bridge, demolish the existing bridge and then complete the rest
of the bridge
The overhead wiring (OHW) for the rail is not connected to the bridge
Rail Overbridge Option 8 includes a central pier within the rail corridor. A
concession (previously known as a waiver) has been granted by Asset
Standards Authority (ASA) of Transport for New South Wales (TfNSW) to allow
the inclusion of this pier within the rail corridor.
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2.6.2 Pacific Highway and The Ridgeway intersection
Two options were considered for the location of the intersection of the Pacific
Highway and The Ridgeway. Initially, the concept design had positioned the
intersection at its existing location consistent with the strategic design as a three
legged T-intersection. However, this intersection is also close to the access to the
informal rail commuter car park located at Lisarow Railway Station. As a result, the
weave movement for vehicles exiting The Ridgeway and entering the rail commuter
car park or vice versa was considered a safety risk. A four way intersection at The
Ridgeway was investigated as an alternative option (refer to Figure 2-5).
The four way intersection option included access into the rail commuter car park with
The Ridgeway, thereby allowing all vehicle movements to occur at one intersection
controlled by traffic lights.
The four way intersection option with the rail maintenance access road was rejected
as the skew of the realignment to The Ridgeway created other safety concerns for
traffic movements and increased the number of conflict points at the intersection.
Additional phasing for the traffic signals would also be required for the rail access
maintenance road movements, which would intermittently delay through traffic
movements on the Pacific Highway.

Figure 2-5 Rejected alternative for a four way intersection between the Pacific
Highway, The Ridgeway and the rail access
Some of the safety concerns surrounding the existing intersection would be remedied
through the relocation of the rail maintenance access road around 100 metres to the
north east (refer to Figure 1-2) and retention of the three-legged T intersection at the
Ridgeway. The three-legged intersection option was selected as the preferred option.
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2.6.3 Pacific Highway and Macdonalds Road intersection
As a consequence of the increased span, deeper girders and clearance requirements
of the new rail overbridge (refer to Section 2.6.1); the road level approaching the
bridge crossing would need to be substantially increased as per road gradient design
specifications. This in turn requires the road level at the Macdonalds Road / Pacific
Highway intersection to be raised due to its position on the approaches to the rail
overbridge. In addition, by lifting the vertical alignment, Macdonalds Road would
further impede overland stormwater flows and larger culvert structures would be
required to manage flooding.
An option to overcome this issue was to reconfigure Macdonalds Road and Tuggerah
Street and to shift the location of the intersection with the Pacific Highway away from
the rail overbridge by around 60 metres to the south (refer to Figure 2-6). This
design refinement would increase the disturbance footprint for the proposal.
However, the combined advantages to drainage, safety and constructability would
outweigh the increase in potential impacts. As such, the selection of this realignment
in concept design has been selected by Roads and Maritime as the preferred option.

Figure 2-6: Reconfiguration of Macdonalds Road, Pacific Highway and
Tuggerah Street
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2.6.4 Embankment versus viaduct on the southern approach to the rail
overbridge
Three options were considered for the southern approach to the new rail overbridge,
consisting of:
•
•
•

A fill embankment
A two span viaduct option that would include one additional span
A three span viaduct option that would include two additional spans.

Following geotechnical investigations near the rail overbridge, it was identified that
there was a risk of costly ground improvement treatment and delays to construction
for the fill embankment options. In comparison the viaduct option would require less
fill of the low-lying wetland area to the west of the Pacific Highway and south of the
railway overbridge which would be used for flood detention during operation of the
proposal. Consequently there may be a minor reduction in the flood impacts in this
area through a viaduct solution. Of the viaduct options, the two span viaduct was
found to be the more cost effective.
As a result of these findings, the two span viaduct design option was selected in
preference to the embankment design option. Flood modelling would be revised
during detailed design to confirm potential flood impacts.

2.6.5 Operational water quality controls
Options for managing operational stormwater and minimising water quality impacts to
surrounding sensitive receiving environments have been considered. Initially, three
separate locations for operational water quality control basins were identified
•

•

•

At the southern end of Lot 1 DP 2417 between the rail maintenance access
road and the Pacific Highway in an area of the EEC recognised as Swamp
Sclerophyll Forest, known as Basin A
Around 130 metres south of the Pacific Highway and Macdonalds Road
intersection next to the northbound carriageway in Lot 10 DP 838947 and Lot 1
DP 2417. This area is cleared but is next to areas of Swamp Sclerophyll Forest
to the south and Freshwater Wetlands to the north, known as Basin B
At the northern extent of the proposal next to the Lisarow Cemetery in Lot 1 DP
560299, Lot 25 DP 580016 and Lot 24 DP 580016 alongside the northbound
carriageway of the Pacific Highway, known as Basin C.

Gross pollutant traps were identified as an alternative option for managing water
quality impacts. Gross Pollutant Traps require routine maintenance on an ongoing
basis to remain effective and this was not supported by Gosford City Council based
on its current resources and maintenance program.
In addition it was identified that treatment option at the northern extent of the
proposal next to the Lisarow Cemetery was very small and highly visible from the
roadway. It would not integrate well with the environment in this location and would
provide limited water quality treatment. Furthermore, this area has been identified as
a preferred location for stockpile and a construction compound site. In comparison
Basins A and B occur within or near the areas of Swamp Sclerophyll Forest/
Freshwater Wetlands and would integrate well with these existing land uses.
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Consequently the treatment at the northern end of the proposal was not selected and
Basins A and B were carried forward for further assessment.
As a result of this additional assessment, it was recommended that Basin A be
replaced with a vegetated swale that is around 225 metres long along the eastern
side of the Pacific Highway between The Ridgeway and Macdonalds Road. In
addition a second vegetated swale would be included at the downstream outlets of
two drains located at chainage 6180 to the north of the Lisarow Station rail
maintenance access road. Both of the vegetated swales are aimed at improving
stormwater water quality into downstream sensitive receiving environments.
In summary, the revised operational water quality strategy for the proposal includes
the following:
•

•
•

A water quality basin of around 800 cubic metres in capacity and located
around 130 metres south of the Pacific Highway and Macdonalds Road
intersection next to the northbound carriageway (Basin B)
A vegetated swale that is around 225 metres long along the eastern side of the
Pacific Highway between The Ridgeway and Macdonalds Road
A small vegetated swale at the downstream outlets of two drains located at
chainage 6180 sited to the north of the Lisarow Station rail maintenance
access road.

All of the revised operational water quality controls are shown in Figure 2-7.

Figure 2-7 Revised operational water quality controls
Water sensitive urban design principles would be implemented in the development of
these drainage controls during detailed design, refer further to Section 6.5.
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2.6.6 Pedestrian access next to the Lisarow Cemetery
Two options for the pedestrian access next to the Lisarow Cemetery along the
western side of the northbound carriageway of the Pacific Highway were considered.
The first pedestrian pathway (Option A) provides access at the same level as the
proposed road height, but would be two metres higher compared to the ground level
in the Lisarow Cemetery. To the west of the pathway, a fence and retaining wall
would separate the pathway from the Lisarow Cemetery (refer to Figure 2-8). In
comparison, the height of the second pedestrian pathway (Option B) would be at the
same level as the Lisarow Cemetery (refer to Figure 2-9). Pedestrians would be at a
lower level than the proposed road and would be separated from the roadway with a
two metre high retaining wall and a one metre high road side barrier.
Construction of Option A would require less bulky infrastructure compared to Option
B. Option B would require a Type ‘F’ or a double rail bridge barrier at the top of the
retaining wall between the roadway and the pathway. Visual amenity would vary with
the two options. Option A would have a view looking down onto the nearby graves in
Lisarow Cemetery. Views from Option B would be limited to or from the cemetery as
existing vegetation along the edge of the cemetery acts as a screen. Option A is also
considered the safer option as pedestrians would be more visible to traffic. This is
compared to Option B where pedestrians would be below the road level which may
cause a problem when pedestrians merge alongside the carriageway at the end of
the retaining walls. In addition, Option A provides better passive surveillance / safety
for pedestrians. This is because pedestrians would be visible to motorists. This is
compared to Option B where pedestrians would not be visible. Roads and Maritime
have therefore selected Option A as the preferred option.

Figure 2-8 Option A – Pedestrian access at the road height next to the Lisarow
Cemetery along the western side of the northbound carriageway of the Pacific
Highway
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Figure 2-9 Option B – Pedestrian access at the height of the ground level of
the Lisarow Cemetery along the western side of the northbound carriageway of
the Pacific Highway
Note the Coastal Narrabeen Moist Forest as identified in Figures 2-8 and 2-9 is identified as Map Unit 3 in the
Biodiversity Assessment (refer to Section 6.1 and Appendix C).

2.6.7 Pedestrian access to the east of the Pacific Highway between The
Ridgeway and Macdonalds Road
Two options for the shared pedestrian and bicycle pathway to the east of the Pacific
Highway between The Ridgeway and Macdonalds Road were considered.
Option A comprised of a shared pathway that would be located at the same level as
the Pacific Highway, between the road shoulder and the top of the batter/retaining
wall located at the outer edge of the northbound carriageway, refer to Figure 2-10.

Figure 2-10 Option A Cross section of shared pathway located at the road
height next to the northbound carriageway of the Pacific Highway to the north
of Lisarow Railway Station
*Note the vegetation community shown in the figure above is Map Unit 1 Alluvial Paperbark Sedge Forest (also
identified as the EEC Swamp Sclerophyll Forest) in the Biodiversity Assessment (refer further to Section 6-1 and
Appendix C).
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In comparison, Option B comprised of a shared pathway constructed as raised
boardwalk in areas of Alluvial Paperbark Sedge Forest that contains pockets of the
two EECs (Swamp Sclerophyll Forest and Freshwater Wetlands) and the threatened
species Melaleuca biconvexa (refer to Figure 2-11 and Section 6.1). The intent of
Option B was to minimise spill batters and separate the shared path from the
roadway. The shared path in Option B would adopt an alignment which would reduce
the need to clear vegetation and realign the urban drain located along the base of the
existing shared path.

Figure 2-11 Option B Schematic of the possible boardwalk structure proposed
as a shared pathway through areas of vegetation
Option A would provide a view for pedestrians and cyclists looking down and over the
areas of existing vegetation located along the Cut Rock Creek alignment. In
comparison, Option B would immerse the user in areas of riparian vegetation located
within Cut Rock Creek which may enhance the environmental experience. However,
Option B would redirect pedestrians’ and cyclists’ view away from highway traffic and
as such this would be considered the less safe option. Furthermore Option B, while
scenic, would also have greater impacts to areas of sensitive vegetation, including
small pockets of the two EECs located in this location as well as areas of the
threatened species Melaleuca biconvexa. Therefore, Roads and Maritime selected
Option A as the preferred option.

2.6.8 Reinstating access to private and commercial properties
Further refinements of the concept design include the reinstating of driveways for
private and commercial property access at the following locations:
•
•
•
•
•
•
•

910-912 Pacific Highway (Lot 102 DP1172179) (commercial)
914 Pacific Highway (Lot 4 DP815279) (commercial)
916 Pacific Highway (Lot 5 DP815279) (commercial)
918-920 Pacific Highway (SP83883) (commercial)
968 Pacific Highway (Lot 42 DP571908)
970 Pacific Highway (Lot 54 DP576760)
24A Railway Crescent (Lot 7 DP1120209)
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•
•
•
•

22 Railway Crescent (Lot 120 DP844315)
8 Railway Crescent (Lot 4 DP 232680)
1 Dora Street (Lot 1 DP 848895)
3 Dora Street (Lot 2 DP 848895).

The driveways would be constructed in new locations according to property
acquisition adjustments required for the proposal. The treatment of each new
driveway would be made in consultation with the property owners and would be
similar to that used for the existing driveways.

2.6.9 Left turn lane from the Pacific Highway into Railway Crescent
The proposal would increase the length of the left turn lane from the Pacific Highway
into Railway Crescent by about 35 metres (refer to Figure 2-12). The left turn would
start before the viaduct span on the northbound carriageway of the Pacific Highway.
The additional lane length would be accommodated within the existing proposal area
and has been included to minimise the potential for queuing traffic waiting to turn
from blocking through traffic on the Pacific Highway.

Figure 2-12 Design for the Pacific Highway / Railway Crescent intersection and
Dora Street / Railway Crescent intersection upgrades

2.6.10 Changes to retaining walls
Further design refinements have resulted in the embankment on the northern side of
Dora Street being modified to a retaining wall. The retaining wall comprised of a
soldier piled retaining wall and extended for around 50 metres. The new retaining
wall would be located about 30 metres from the Dora Street and Railway Crescent
intersection along the eastbound lane of Dora Street. This new retaining wall is
identified as RW-5 in Figure 1-2. Small embankments would also be constructed
either end of the retaining wall and on top of the retaining wall to tie-in with the
existing topography.
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This additional retaining wall was added to ensure that the footprint of the proposal
would be contained within the road reserve wherever possible, reducing the need for
property acquisition and minimise impacts to Lisarow Cemetery.
Refinements of the design have also resulted in the removal of a retaining wall that
formed part of the proposal as exhibited previously. This retaining wall was to be
located on the northern side of the new Lisarow Rail Overbridge and was to extend
about 20 metres along the northbound carriageway around the corner of Railway
Crescent. Following changes to the Lisarow Rail Overbridge (as described in
Section 2.6.1), the required earthworks have been amended on the south east
corner of the bridge at Railway Crescent, which has allowed for the use of a batter in
this location rather than a retaining wall. This has resulted in a better urban design
outcome in this location.

2.6.11 Changes to drainage design
The drainage design has also been refined to include the following:
•

•

An open channel drain for around 415 metres along the southbound
carriageway of the Pacific Highway, between The Ridgeway and Macdonalds
Road
An open channel drain for around 55 metres along the southbound carriage
way of the Pacific Highway, north of the intersection of Macdonalds Road and
the Pacific Highway.

These two channels are required to reinstate the existing channel impacted from the
widening of the Pacific Highway and maintain an existing flow path. In the absence of
these channels, there would be the potential for increased erosion during the
operation of the proposal. Proposed drainage features are shown in Figure 3-10.
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3

Description of the proposal

This chapter describes the proposal and provides descriptions of the design
parameters and major design features, the construction method and associated
infrastructure and activities.

3.1

The proposal

Roads and Maritime is proposing to carry out an upgrade along a section of the
Pacific Highway through Lisarow on the Central Coast, NSW. The proposal would
occur between Parsons Road and Ourimbah Street, which is a total distance of about
1.6 kilometres.
The concept design is based on the available information and current design
standards and criteria for the overall Pacific Highway upgrade program, which Roads
and Maritime is currently completing. Some elements of the design may be further
refined during detailed design. The main features of the proposal are listed in
Table 3-1 with an indicative description and shown in Figure 1-2 and in detail in
Appendix A.
Table 3-1 Main features of the proposal
Key element

Description

Design speed

•

60 kilometres per hour design speed and posted speed
limit along the length of the proposal.

Road width

•

Provision of an extra traffic lane in both directions on the
Pacific Highway resulting in four through traffic lanes with
a 3.3 metres width

•

Widening of road shoulders by up to 2.0 metres to provide
consistent shoulder widths along the length of the proposal

•

Provision of a 1.5 metres raised concrete median between
traffic lanes for the length of the proposal with wider traffic
islands at the approaches to the Pacific Highway at
Railway Crescent, Macdonalds Road and The Ridgeway.

•

Demolition of the existing bridge and replacement with a
new wider rail overbridge over the Main Northern Railway
Line

•

The new bridge would be at a higher level than the existing
and larger approach embankments on the highway would
be required, except in the location where the viaduct is
proposed.

•

The Ridgeway and Pacific Highway intersection: Widening
of the approach lanes to the intersection including
additional turn lanes and relocation of the existing traffic
lights to accommodate the upgraded highway

•

Lisarow Railway station access road and Pacific Highway
intersection: Relocation of the access road around
100 metres to the north-east of the current position, and
upgrading to permit right turn movements to and from the
highway

•

Macdonalds Road and Pacific Highway intersection:
Relocated around 60 metres to the south to match the
alignment of Tuggerah Street and new traffic lights

Lisarow Rail Overbridge

Intersection upgrades
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Key element

Description
installed at the intersection with the highway

•

Tuggerah Street and Macdonalds Road intersection:
Reconfiguration of the local road T-intersection so that
priority would be given to through traffic on Tuggerah
Street travelling to the new intersection with the highway,
with traffic on Macdonalds Road required to give way

•

Railway Crescent and Pacific Highway intersection:
Provision of a wider radius of the curve approaching the
Pacific Highway, and the installation of new traffic lights at
the intersection with the highway

•

Dora Street and Railway Crescent intersection: Adjustment
to the position of the intersection to the south-west by
30 metres and removing the right turn movement from
Dora Street to Railway Crescent.

•

Eight retaining walls (RW1 – RW8 in the concept design)
between 0.3 metres and 10 metres in height (Table 3-5)
at:
−
RW1: Pacific Highway, south west of The
Ridgeway, next to the southbound lane
−
RW2: Pacific Highway, south west of Macdonalds
Road, next to the southbound lane
−
RW3 and RW4: Pacific Highway, south of the rail
overbridge, on both sides of the road
−
RW5: Northern side of Dora Street and Railway
Crescent.
−
RW6 and RW7: Pacific Highway, north of Railway
Crescent, on both sides of the road
−
RW8: Along the eastern boundary of the rail
corridor between the maintenance access road at
Lisarow Railway Station and the new rail
overbridge.

•

The location of proposed retaining walls is shown in
Figure 1-2.

•
•
•

About 13 properties would be partially acquired.

•

About five buildings and ancillary features would be
demolished

•

All existing property accesses would be reinstated for
retained properties.

Utility adjustments

•

Relocation or protection of any current utilities impacted by
the proposal following consultation with the utility
authorities.

Compound and stockpile
sites

•

Two sites are proposed including:
−
Site 1 at 980 Pacific Highway (Lot 1, DP 567438),
Lisarow (compound site, storage of culverts, pipes
and off-street parking only).
−
Site 2 at 962, 964 and 966 Pacific Highway, Lisarow

Retaining walls

Property adjustments,
demolitions and
acquisition

About 10 properties would be wholly acquired.
About 11 property accesses (residential and commercial)
and the rail maintenance access road would be adjusted to
fit in with the upgraded Pacific Highway. This would be
determined during detail design.
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Key element

Description
(Lot 1 DP 560299, Lot 25 DP 580016 and Lot 24
DP 580016 respectively).

•

Hard stands and temporary access roads would also be
constructed within the overall project footprint.

•

One water quality basins (Basin B), refer to Figure 1-2,
located around 130 metres south of the existing
Pacific Highway and Macdonalds Road intersection next to
the northbound carriageway. The basin occupies Lot 10
DP 838947 and Lot 1 DP 2417

•
•

Two vegetated grass swales

•

Kerb and guttering along the length of the proposal.

Pedestrian and cyclist
facilities

•

New and expanded shared footpaths for pedestrians and
cyclists throughout the proposal area, with additional
safety fencing in steep areas and along retaining walls.

Bus facilities

•

Relocation of existing bus stops to fit the expanded
highway with unused bus bays on Macdonalds Road and
the northern end of the project to be removed.

Other activities

•

New road surface for the length of the proposal with tie-ins
to existing local roads and the highway to the north and
south

•

Safety barriers, including concrete barriers, pedestrian
fencing and guard rails, where required

•
•
•
•

New road signage

Drainage and water
quality measures

Two open drainage channels (refer to Figure 3-10)
including:
−
An open channel, around 415 metres in length,
located alongside the southbound carriageway of
the Pacific Highway, between The Ridgeway and
Macdonalds Road
−
An open channel, around 55 metres in length,
located along the southbound carriage way of the
Pacific Highway, north of the intersection of
Macdonalds Road and the Pacific Highway

Relocation of utilities
Property adjustments following acquisition
Ancillary facilities, including construction compounds, refer
further to Section 3.4.

Construction of the proposal is anticipated to be undertaken in four stages to
minimise impacts to road traffic, rail traffic and nearby property owners. An overview
of the proposal showing the main features is shown in Figure 1-2 and detailed
figures are provided in Appendix A. Typical cross sections of various locations along
the proposal have been provided in Figure 3-1 to Figure 3-6. A detailed description
of the concept design is provided below.
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Figure 3-1 Typical cross section of the Pacific Highway around 40 metres from
the start of the proposal near Parsons Road
*Note the vegetation map units identified in Figures 3-1 to 3-6 include vegetation map units identified in the Tract,
2014, Landscape Character and Visual Impact Assessment Technical Paper).

Figure 3-2 Typical cross section of the Pacific Highway south of The Ridgeway
intersection

Figure 3-3 Typical cross section of the Pacific Highway around 20 metres to the
north of the rail maintenance access road
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Figure 3-4 Typical cross section of the Pacific Highway around 20 metres from
the start of the southern side of the new rail overbridge

Figure 3-5 Typical cross section of the Pacific Highway around 40 metres to the
north of the intersection with Railway Crescent
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Figure 3-6 Typical cross section of the Pacific Highway around 20 metres to the
north of the intersection with Railway Crescent, next to the Lisarow Cemetery

3.2

Design

The concept design was prepared to provide a design speed of 60 kilometres
per hour, safer intersections, wider shoulders, a new rail overbridge and improved
pedestrian and cyclist facilities. The concept design is described in the following
sections. It would be further refined during detailed design.

3.2.1 Design criteria
The concept design for the proposal was prepared in accordance with a design
management system certified under AS/NZS ISO 9001:2008 Quality Management
Systems. Other design guides and policies considered during the development of the
proposal included but were not limited to:
•
•
•
•
•
•

Austroads Guide to Road Design (Austroads, 2009) and Roads and Maritime
supplements to the Austroads Guide
Austroads Road Safety Audit Manual (Austroads, 2009)
Roads and Maritime Road Design Guide (Roads and Maritime, undated)
Roads and Maritime’s Delineation Guidelines (Roads and Maritime, undated)
Soils and Construction – Managing Urban Stormwater, Volume 1 (Landcom,
2004) and Volume 2D (DECC, 2008b)
NSW Trains (formerly RailCorp) Engineering Standards.

The following considerations have informed the concept design:
•
•

•

The proposal objectives, as detailed in Section 2.3
The urban and landscape design objectives and principles, as detailed in
Section 6.7 and the Visual Impact, Landscape Character and Urban Design
Assessment (refer to Appendix D)
Minimising adverse environmental impacts
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•
•
•

Planning temporary arrangements that minimise disruption to local and through
traffic
Maintaining access to nearby properties during construction
Minimising land acquisition.

The adopted design criteria for the Pacific Highway and local roads are summarised
in Table 3-2 and Table 3-3 respectively. Typical cross sections along the Pacific
Highway are shown in Figures 3-1 to Figure 3-6.
Table 3-2 Pacific Highway design criteria
Key element

Description

Design speed

•
•
•

Design speed horizontal: 60 kilometres per hour
Design speed vertical: 60 kilometres per hour
Posted speed limit : 60 kilometres per hour.

Grade

•
•

0.5 per cent minimum
7.0 per cent maximum.

Cross-section / lane
width

•
•
•

3.3 metres minimum
3.6 metres maximum
Turning lane width: 3.2 metres.

Tie-ins

•

Southern: Ties into the existing curve of the Pacific Highway
around 40 metres north of the roundabout intersection
between Parsons Road and the Pacific Highway
Northern: Ties into the straight before the existing curve at the
northern extent of the proposal about 80 metres south of
Ourimbah Street
All tie-ins would be to the existing road surface with the
exception of the northern tie-in which would be to the Stage 3a
work.

•

•

Stopping sight
distance

•

64 metres for vehicles. This allows for a reaction time of
1.5 seconds at 60 kilometres per hour design speed.

Shoulder width

•
•

Typically 2 metres
Offside shoulder with (where provided):
−
0.2 metres minimum
−
0.5 metres maximum.

Raised median width

•
•

1.2 metres minimum
6.0 metres maximum.

Batter slope

•
•

Fill batter minimum 4:1 to maximum 2:1
Cut batter minimum 4:1 to maximum 2:1.

Design vehicle

•

Cater for B-doubles along existing identified B-double routes.
Existing routes include along the Pacific Highway and Railway
Crescent.

Safety barriers

•

Pedestrian safety barrier protection at retaining walls, twin rail
concrete safety barrier over and on approaches to bridge

Drainage

•

Channels and open drains – five year average recurrence
interval (ARI)
Piped system including pits – 10 year ARI
Culverts where surcharge is available – 50 year ARI
Structures where surcharge is undesirable – 100 year ARI

•
•
•
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Key element

Description
•
•
•
•
•
•

Nil width of flow spread onto traffic lanes – 10 year ARI
Gross pollutant traps – one year ARI
Road surface drainage – 20 year ARI
Cycleway – one year ARI
Kerb and gutter for road surface drainage – 10 year ARI
Design details on culverts are provided in Section 3.2.11.

Retaining walls

• Retaining walls would be provided at the locations indicated in
Table 3-5 (refer to Section 3.2.7). The dimensions and locations
of the retaining walls would be refined during detailed design.

Utilities

• Adjustments to utilities such as gas, sewer, water, electricity and
telecommunications have been designed in consultation with
relevant authorities.

Table 3-3 Local road design criteria
Design Parameter

Value adopted in the design

Posted speed limit

60 kilometres per hour

Reaction time

1.5 seconds

Design speed horizontal

60 kilometres per hour

Design speed vertical

60 kilometres per hour

Minimum curve radius

Radius of 40 metres

Minimum K value crest

2.3

Minimum K value sag

0.7

Minimum grade

0.05 per cent

Maximum grade

15.8 per cent

Lane width (through lanes)

3.3 metres

Nearside shoulder width

No shoulder provided

Nearside verge width

1.0 metres

Paved median width

2.4 metres maximum

Raised median width

0.6 metres minimum
2.4 metres maximum

Cut batter slope

4:1 desirable
2:1 maximum

Fill batter slope

4:1 desirable
2:1 maximum

Upgrading the Pacific Highway, Ourimbah Street to Parsons Road, Lisarow
Review of Environmental Factors

49

3.2.2 Engineering constraints
The design and construction of the proposal needed to consider a number of issues
and constraints. The main issues and constraints are:
•

•

•

Physical constraints:
− To the north of Railway Crescent the proposal footprint is constrained by the
Lisarow Cemetery to the west and the railway line to the east. Where possible
the design must not impact on either boundary, however impacts to the fence
of the Lisarow Cemetery have resulted from the proposal, refer further to
Section 6.6.
Design:
−
Vertical clearance requirements between the Main Northern Railway Line
and the new rail overbridge
−
Design speed over the rail overbridge and allowable vertical curve
−
Existing road connections: Five local roads intersect the proposal and
their vertical and horizontal alignments would need to be adjusted to tie-in
with the chosen design.
Socio-economic:
Impacts to existing properties and businesses, including provision of
access during construction
−
Large volumes of traffic using the Pacific Highway
−
Maintaining traffic/pedestrian flows during construction
−
Temporary impacts to existing bus timetables during the construction
phase
−
Temporary disruption to train timetables during four rail possessions
required for demolition of the existing rail overbridge and construction of
the new rail overbridge
−
The close proximity to existing dwellings, retail and commercial properties
to the road corridor.
Infrastructure:
−
Existing utility services within and around the proposal including rail utility
assets
−
Impact on future additional rail tracks
−
Proximity to an operating rail corridor.
Staging of the proposal:
−

•

•

The proposal would generally be constructed on the same alignment as
the existing highway. This would pose staging challenges to maintain
traffic flows in both directions and access to local roads and properties.
Environmental constraints:
−
Proximity to two existing EECs including Swamp Sclerophyll Forest and
Freshwater Wetlands and threatened species particularly Melaleuca
biconvexa
−
The Lisarow Cemetery lies directly next to the Pacific Highway in the
northern part of the proposal. It is listed as a heritage item on the Gosford
Local Environmental Plan 2014
−

•

Upgrading the Pacific Highway, Ourimbah Street to Parsons Road, Lisarow
Review of Environmental Factors

50

−
−
−
−

The proximity of the proposal to the tributaries and floodplain of Cut Rock
Creek
The steep terrain to the west of the railway alignment at Dora Street
Proximity to sensitive noise receivers
The need to ‘fit’ with the surrounding visual amenity and landscape
character.

3.2.3 Pacific Highway
The proposal would involve upgrading the Pacific Highway to a four lane road
between Parsons Road and Ourimbah Street, Lisarow, over a distance of about
1.6 kilometres. The southern limit of the proposal ties into the existing curve of the
Pacific Highway around 40 metres north of the roundabout intersection between
Parsons Road and the Pacific Highway. The northern limit of the proposal ties into
the Stage 3a proposal about 80 metres south of the intersection between Ourimbah
Street and the Pacific Highway. The main features of the upgrade of the Pacific
Highway as part of the proposal are included in Table 3-1.

3.2.4 Intersections
The proposal would require the upgrade of six intersections that are described in
detail in Table 2-3 and include:
•
•
•
•
•
•

The Ridgeway and Pacific Highway intersection
Rail maintenance access road
Macdonalds Road and Pacific Highway intersection
Tuggerah Street and Macdonalds Road intersection
Railway Crescent and Pacific Highway intersection
Dora Street and Railway Crescent intersection.

The main features associated with each of the six intersection upgrades is provided
in Table 3-4.
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Table 3-4 Summary of intersection upgrades
Pacific Highway and The Ridgeway
Existing

Proposed

• Three legged T intersection
with traffic lights and where
all traffic movements are
permitted
• One 60 metre dedicated left
turn lane on the southbound
approach of the Pacific
Highway
• One 40 metre dedicated
right turn lane on the
northbound approach of the
Pacific Highway
• One dedicated left and right
turn lanes from The
Ridgeway onto the Pacific
Highway
• Traffic light controlled
pedestrian crossings across
Chamberlain Road and the
southern side of the Pacific
Highway.

• An extra turning lane on the
northern approach to The
Ridgeway on the Pacific
Highway such that two 100
metre long right turn lanes
are provided
• One left hand turning lane
along the southern
approach of the Pacific
Highway into The Ridgeway
• Two left turn lanes and one
right hand turn lane
provided from The
Ridgeway into the Pacific
Highway
• The traffic lights relocated to
accommodate the extra
through lanes and turning
lane
• New line marking.
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Pacific Highway and Lisarow Railway Station maintenance access road intersection
Existing

Proposed

• Existing intersection
location 40 metres north of
the Pacific Highway and
The Ridgeway intersection
• The intersection is
governed by give way
rules with priority for
vehicles on the Pacific
Highway
• There is one 40 metre
dedicated left turn lane and
one 50 metre dedicated
right turn lane from the
Pacific Highway.
• There is a 15 metre long
merge lane for vehicles
turning right out of the
railway station onto the
southbound carriageway of
the Pacific Highway.
• All traffic movements are
permitted.

• Intersection relocated
around 100 metres to the
north-east
• A seagull intersection would
be provided to improve
safety for right in and right
out turning movements to
the Lisarow Railway Station
maintenance area
• All vehicle movements would
be permitted
• Access to the existing
entrance would be removed.
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Pacific Highway and Macdonalds Road intersection
Existing

Proposed

• A three legged “T”
intersection governed by a
stop sign with priority for
vehicles on the Pacific
Highway
• The intersection on the
Pacific Highway includes a
“painted seagull” line work
and is comprised of a
100 metre long dedicated
right turn lane on the
northbound approach and a
100 metre long merge lane
from Macdonalds Road into
the northbound carriageway
of the Pacific Highway
• On the southbound
approach there is no right
turn lane, and one lane left
turn land into Macdonalds
Road. There is one
dedicated right and left lane
from Macdonalds Road onto
the Pacific Highway
• All traffic movements are
permitted.

• Intersection relocated
around 60 metres to the
south to reduce flooding
impacts and provide priority
to Tuggerah Street
• Traffic lights provided at the
three legged intersection
and all traffic movements
would be catered for
• The right hand turning lane
on the northern approach
and the left hand turning
lane on the southern
approach of the Pacific
Highway into Macdonalds
Road would remain
• The one left turn lane and
one right hand turn lane
provided from Macdonald
Road into the Pacific
Highway would remain
• New line marking would be
included
• A new pedestrian refuge
island. To be provided in
Macdonalds Road.
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Tuggerah Street and Macdonalds Road intersection
Existing

Proposed

• A three legged “T”
intersection governed by
give way rules with priority
for vehicles on Macdonalds
Road
• There are no dedicated turn
lanes into Tuggerah Street
from Macdonalds Road
• There is one left and one
right turn lane from
Tuggerah Street onto
Macdonalds Road
• All traffic movements are
permitted.

As per the figure for Pacific Highway and Macdonalds Road intersection.
• Existing T intersection
would be realigned to give
priority to traffic on
Tuggerah Street and traffic
on Macdonalds Road will be
required to give way.

Dora Street and Railway Crescent
Existing

Proposed

• The three legged “T”
intersection is governed by
give way rules with priority
for vehicles on Railway
Crescent
• There is a clearance area in
the intersection for vehicles
turning in and out of Dora
Street and there is a
dedicated right turn lane
from Railway Crescent onto
Dora Street.

• Intersection to be relocated
around 30 metres to the
south west
• Right turn out of Dora
Street onto Railway
Crescent is restricted
• A right turn bay is provided
for vehicles turning right
into Dora Street.
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Railway Crescent and Pacific Highway intersection
Existing

Proposed

• The three legged “T”
intersection is governed by
give way rules with priority
for vehicles on the Pacific
Highway
• There is one 105 metre
dedicated right turn lane on
the southbound approach of
the Pacific Highway
• There is a dedicated left and
right turn from Railway
Crescent
• All traffic movements are
permitted.

• The intersection would be relocated around
35 metres to the south-west
• A wider radius for the curve on Railway Crescent
approaching the Pacific Highway and traffic lights
at the intersection are proposed
• Dedicated left turn and right turn lanes from the
Pacific Highway onto Railway Crescent would be
provided
• One left and one right turn from Railway Crescent
onto the Pacific Highway is proposed to maintain
the existing level of service.
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3.2.5 Local roads
Upgrades to the five local roads included in the proposal include the following:
•

•
•

•

The Ridgeway would comprise of two 3.3 metre wide travel lanes in each
direction however no shoulders would be provided. A 2.4 metre painted median
would be provided along the length of The Ridgeway with a 2.4 metre wide
traffic island for the traffic light post
Macdonalds Road would be comprised of two westbound lanes and one
eastbound lane. All lanes would be widened to cater for turning movements
Railway Crescent would be comprised of one westbound and one eastbound
lane, with a right turn bay into Dora Street and a left and right turn lane from
Railway Crescent to the highway. Widening occurs on all lanes. A traffic island
2.4 metre wide is provided for the traffic light post
Kerb and gutter would be provided along both sides off all local roads upgraded
as part of the proposal.

3.2.6 Lisarow Rail Overbridge
The existing Lisarow Rail Overbridge would be replaced with a new larger bridge
over the Main Northern Railway Line as part of the proposal (refer to Figure 3-7).
The new bridge will be a two span bridge with a central pier within the rail corridor.
The second span of the bridge was added to span over the soft soils on the south
eastern side of the rail line and to minimise any ground movement at the rail tracks.
The overall length of the bridge along the centre of the highway is 85 metres, with a
maximum width of 78 metres (due to the curve of the highway over the rail line). The
bridge superstructure would consist of 33m long 1.5 metres deep Bulb T precast
concrete girders with a reinforced concrete deck. A 75 millimetre thick asphaltic
concrete wearing surface including a layer of sprayed polymer modified bituminous
waterproofing membrane would be constructed on top of the reinforced concrete
deck.
The bridge would accommodate four traffic lanes, turning lanes, a raised median, a
shared footpath on the northbound side, a shoulder on the southbound side as well
as concrete roadside and rail safety barriers. No pedestrian access would be
provided next to the southbound carriageway over the bridge as per the existing
configuration.
As per consultation with Transport for New South Wales and NSW Trains (refer to
Section 5.5), a concession (formerly known as a waiver) for the placement of the
bridge pier within the rail corridor has been granted by Asset Standards Authority
(ASA) of Transport for New South Wales (TfNSW). The design has also allowed
room for possible future additional tracks for the Main Northern Railway Line. The
design has also allowed room for possible future additional tracks for the Main
Northern Railway Line.
The new bridge has been designed at a higher level than the existing structure.
Transport for NSW and NSW Trains has mandated that the bridge provide a
minimum vertical clearance of 6.5 metres which allows for independent overhead
wiring structures to be installed, refer to Figure 3-8.
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Figure 3-7 Lisarow Rail Overbridge plan view
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Figure 3-8 Lisarow Rail Overbridge cross section

3.2.7 Retaining walls
Five types of retaining walls are included in the concept design to support the road
embankments and reduce the construction footprint. In total, there is around
1,721 metres of retaining wall included across the entire proposal.
Cross section drawings of the retaining walls are provided in Figure 3-9 and the
location of the eight proposed retaining walls are shown in Figure 1-2. The
characteristics of each retaining wall are described in Table 3-5.
Finishing materials for these retaining walls would be confirmed during detailed
design. The retaining wall palette would be based on materials recommended in the
Landscape Character and Visual Impact Assessment Technical Paper (Tract 2014).
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Table 3-5 Retaining Walls
To
chainage

Starting around 140 metres to the north of the Parsons
Road/Pacific Highway intersection (chainage 5705) along the
southbound carriageway and extending to the north for around
260 metres to The Ridgeway/Pacific Highway intersection. At the
intersection the retaining wall curves to the east around the corner
of the westbound lane of The Ridgeway and extends a further
20 metres along.

5705

25 (The
Ridgeway)

280

3.5

Type 2:
In-situ concrete
cantilever
retaining wall

Starting around 190 metres to the south of the new Macdonalds
Road/Pacific Highway intersection along the southbound
carriageway and extending to the southern side of the new
intersection.

6255

6440

196

1.6

RW 3

Type 3:
Reinforced Soil
Wall (RSW)
embankment
retaining wall

Starting around 40 metres to the south of the new Macdonalds
Road/Pacific Highway intersection and extending 205 metres along
the northbound carriageway to the south side of the new Lisarow
Rail Overbridge.

6420

6640

205

8.2

RW 4

Type 1:
In-situ concrete
cantilever
retaining wall

Starting around 70 metres to the north of the new Macdonalds
Road/Pacific Highway intersection and extending 125 metres along
the southbound carriageway to the south side of the new Lisarow
Rail Overbridge.

6525

6685

125

2.1

RW 5

Type 4:
Soldier piled
wall with precast
facing

Starting around 35 metres to the west of the Dora Street/Railway
Crescent intersection and extending 50 metres along the east
bound carriageway of Dora Street.

37
(Dora St)

80
(Dora St)

50

2.1

Wall Type

Description of location

RW 1

Type 2:
In-situ concrete
cantilever
retaining wall

RW 2
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Length
(m)

Maximum
height
(m)

From
chainage

ID

60

To
chainage

Starting on the northern side of the new Lisarow Rail Overbridge
and extending about 279 metres along the southbound carriageway
of the Pacific Highway to around 120 metres south of the Ourimbah
Street intersection.

6755

7235

279

3.5

Type 2:
In-situ concrete
cantilever
retaining wall (in
fill) and;
Type 4: soldier
piled wall with
precast facing
(in cut)

Starting around 5 metres to the north of the Railway
Crescent/Pacific Highway intersection and extending about
200 metres along the northbound carriageway of the Pacific
Highway to around 170 metres south of the Ourimbah Street
intersection.

6785

6985

196

7.8

Type 5:
Piled concrete
levee wall

Starting around five metres from the rail maintenance access road
and extending 390 metres to the north along the eastern edge of
the boundary of the Main Northern Railway Line to the southern
end of the Lisarow Rail Overbridge.

6170

6620

390

3.3

Wall Type

Description of location

RW 6

Type 1:
In-situ concrete
cantilever
retaining wall

RW 7

RW 8
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Length
(m)

Maximum
height
(m)

From
chainage

ID

61

TYPE 1 - IN-SITU CONCRETE CANTILEVER
RETAINING WALL

TYPE 2 - IN-SITU CANTILEVER RETAINING
WALL

Figure 3-9a and b Typical retaining wall structures proposed
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TYPE 3 – REINFORCED SOIL WALL

TYPE 4 - SOLDIER PILED WALL WITH
PRECAST FACING

Figure 3-9 c and d Typical retaining wall structures proposed
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TYPE 5 - PILED CONCRETE LEVEE WALL

Figure 3-9 e Typical retaining wall structures proposed
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3.2.8 Pedestrian and cycle pathways
The existing pedestrian and cycle pathway network would be upgraded as part of the
proposal and would connect to the existing network (refer to Figure 1.2). New paths
to be provided along the southbound carriageway are summarised below:
•

•

A shared pedestrian and cycle path of three metres width next to the
southbound carriageway extending from the southern end of the proposal to
The Ridgeway
A three metre wide shared pedestrian and cycle path would replace the
existing path between The Ridgeway and Macdonalds Road.

New paths to be provided along the northbound carriageway are summarised below:
•
•
•

A three metre wide footpath is provided next to the northbound carriageway
from the southern end of the proposal and extending to The Ridgeway
A three metre wide shared pedestrian and cycle path would be provided along
the northbound carriageway between The Ridgeway and Railway Crescent
A three metre wide shared pedestrian and cycle path would be provided next to
the northern side of Railway Crescent extending around the corner into the
Pacific Highway and continuing along the northbound carriageway to the
northern end of the proposal.

New paths to be provided along local roads are summarised below:
•

•

•

•

The Ridgeway: A three metre wide shared pedestrian and cycle path would be
provided along the southern side for around 130 metres and a 1.5 metre
footpath would be provided along the northern side for around 170 metres
Macdonalds Road: A three metre wide shared pedestrian and cycle path
would be provided along the southern side for around 125 metres and a three
metre grassed footway would be provided along the northern side for around
110 metres
Railway Crescent: A three metre wide shared pedestrian and cycle path
would be provided along the eastern side for around 155 metres and a 1.5
metre footpath would be provided along the western side for around 180
metres. A three metre wide shared pedestrian and cycle path would be
provided along the northern side of Railway Crescent between Dora Street and
the intersection of Railway Crescent and the Pacific Highway, which is a total
length of around 25 metres
Dora Street: A 1.5 metre wide footpath would be provided along the western
side of the street for the length of the proposal (ie around 35 metres).

Pedestrian safety fences are proposed in the following locations:
•

•

Along the southbound carriageway starting around 140 metres from the
intersection of the Parsons Road / Pacific Highway intersection and extending
around 270 metres to The Ridgeway / Pacific Highway intersection
Along the southbound carriageway starting about 40 metres to the north of The
Ridgeway / Pacific Highway intersection and extending 400 metres to the
Macdonalds Road / Pacific Highway intersection then continuing down the
southern side of Macdonalds Road for about 50 metres
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•
•

•
•

Along the northern side of Macdonalds Road from the Pacific Highway
intersection for about 50 metres
Along the northbound carriageway starting around 25 metres to the south of
the new Macdonalds Road / Pacific Highway intersection and extending 130
metres to end around 100 metres to the south of the new Lisarow Rail
Overbridge
Along the eastern side of Railway Crescent for about 150 metres, and along
the western side of the road for about 125 metres
At Lisarow Cemetery next to the northbound carriageway starting around
50 metres to the north of the Railway Crescent / Pacific Highway intersection
and extending about 60 metres along the northbound carriageway of the
Pacific Highway.

Pedestrian refuges have also been proposed at the end of both Railway Crescent
and Macdonalds Road.

3.2.9 Lisarow Railway Station maintenance access road
The Lisarow Railway Station maintenance access road is used informally by
commuters for parking and provides space for around 32 vehicles. There is currently
no line-marking in the area.
The proposal would reinstate an equivalent number of parking to the existing so that
the level of service is maintained. This has been based on 5.8 metre aisle widths and
5.4 metre long car parking spaces. The car park accessed from a new wider access
to the north and access gates would be relocated.
Transport for NSW was consulted about this change on 8 April 2014 and there has
been on-going consultation about the issue throughout the different stages of the
proposal development, refer further to Section 5.5.

3.2.10 Bus stops
The following changes to bus stops would occur as part of the proposal:
•

•
•

The bus stop on the northbound carriageway of the Pacific Highway, just north
of the Railway Crescent intersection, has been removed in consultation with
Busways, refer to Section 5.5
The two bus stops on Macdonalds Road have been removed in consultation
with Busways, refer to Section 5.5
The shoulder next to the bus stop located to the south of the Lisarow Railway
Station next to the northbound carriageway of the Pacific Highway would be
widened to 4.5 metres.

3.2.11 Drainage
The proposed drainage features are summarised in Table 3-6 and shown in Figure
3-10. The proposal would involve the retention and extension of a single 1.2 metre
pipe crossing the highway to the north of Macdonalds Road to accommodate the
width of the upgraded highway.
All other existing cross drainage pipes are proposed to be removed, and new
drainage placed at the following locations:
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•
•
•

The cross drainage crossing the highway between The Ridgeway and
Macdonalds Road would be upgraded to twin 825 millimetre pipes
The cross drainage crossing The Ridgeway would be upgraded to six 2.1 metre
by 0.5 metre box culverts
The cross drainage crossing Macdonalds Road would be upgraded to three
1.2 metre pipes.

The proposal would also require the realignment of some existing open drainage
channels located to the east of the Pacific Highway extending from the north of The
Ridgeway / Pacific Highway intersection to around 30 metres to the north
Macdonalds Road. These urban drains are not considered key fish habitat and are
classified as class 4 waterways according to the Fisheries NSW Policy and
Guidelines for Fish Habitat Conservation and Management (Department of Primary
Industries (DPI), 2013).
Table 3-6 Summary of proposed drainage features
Location

Existing
Structure

Proposed
Structure

Comments

Location

The Ridgeway

0.45 metre
diameter
pipe

Six
2.1 metres x
0.6 metre
culverts with
a weir added
to maintain
existing
water levels

Increase
conveyance for
loss of upstream
flood storage

Drains water from
the Lisarow Wetland
to the north under
The Ridgeway

Pacific Highway
Chainage 6080

0.6 metres
diameter
pipe

-

Will be removed

0.6 metres
diameter
pipe

-

Will be removed

Drains water from
the urban drain on
the eastern side of
the Pacific Highway
to the north-west
into the swamp and
wetland areas
located between the
Pacific Highway and
the railway line north
of the Lisarow
Railway Station

Rail line
410 metres from
Lisarow Station

1.2 metres
diameter
pipe

1.2 metres
diameter
pipe

Extend into Dshaped parcel of
land

Rail line
550 metres from
Lisarow Station

0.525 metre
diameter
pipe

0.525 metre
diameter
pipe

Extend to
discharge into Cut
Rock Creek

Downstream of
The Ridgeway
Pacific Highway
Chainage 6110
Downstream of
The Ridgeway
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Location

Existing
Structure

Proposed
Structure

Comments

Location

Railway Access
Maintenance
Road

-

Two
0.45 metre
diameter
pipe

New pipe to
facilitate water flow
north during flood
events

Drains water in the
low-lying area
between the Pacific
Highway and the
railway line to the
north underneath the
new rail
maintenance access
road

Macdonalds
Road

Four
1.2 metres
diameter
pipe

Three
1.2 metres
diameter
pipe

Takes the majority
of flow from
upstream of
Macdonalds Road.
Remainder
conveyed by
proposed two
0.825 metres pipes
to detention

Drains the urban
drain and wetland
area to the east of
the Pacific Highway
north under
Macdonalds Road
into Cut Rock Creek

Pacific Highway
Chainage 6380

-

Two
0.825 metre
diameter
pipe

New pipe to
facilitate flood
detention

Drains swamp and
wetland areas
located between the
Pacific Highway and
the railway line north
of the Lisarow
Railway Station into
Cut Rock Creek to
the north

1.2 metres
diameter
pipe

1.2 metres
diameter
pipe

Extend to suit
widened
embankment

Drains swamp and
wetland areas
located between the
Pacific Highway and
the railway line north
of the Lisarow
Railway Station into
Cut Rock Creek to
the north

Upstream of
Macdonalds
Road

Pacific Highway
Chainage 6620
Adjacent to rail
overbridge

Road surface drainage
Road surface drainage has been designed to cater for a 20 year Annual Recurrence
Interval (ARI) flood event. A larger 100 year ARI is also to be modelled in the new
design and a check made of flow levels to ensure the duration of any minor flooding
on roads and accesses is minimised. The stormwater drainage system has been
designed to pick up all road surface water (including drainage layers). The proposal
includes kerb and gutter the length of the proposal along the Pacific Highway and
along the sections of the local roads being upgraded.
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Operational water quality controls
Operational water quality controls are described in Section 2.6.5 and shown in
Figure 2-7 includes the following:
•

•

•

Converting a temporary 800 cubic metre construction sediment basin (Basin A)
into a permanent operational water quality basin. This basin is around
130 metres south of the Pacific Highway and Macdonalds Road intersection
next to the northbound carriageway currently in part of Lot 10 DP 838947 and
Lot 1 Section 17 DP 2417
Construction of a vegetated swale that is around 300 metres long. This swale is
located along the eastern side of the Pacific Highway between The Ridgeway
and Macdonalds Street
Construction of a small vegetated swale at the downstream outlets of two
culverts. These culverts are located at chainage 6180 sited to the north of the
Lisarow Station rail maintenance access road.

The permanent water quality basin would capture and treat stormwater runoff and
accidental spills from the road catchment. The location of the operational water
quality basin has been selected based on the existing topography, road and drainage
design and the location of temporary construction sediment basins. The vegetated
swales would assist in improving water quality into the sensitive receiving
environments downstream of the swales. The swales would aim to reduce the annual
average load of total suspended solids and concentrations of total nitrogen and total
phosphorus.

3.2.12 Urban design
Urban design principles for development of the proposal are outlined in the
Landscape Character, Visual Assessment and Urban Design Technical Paper (Tract,
2014) (refer to Appendix D) which prepared for the proposal. The urban design
principles and objectives support the Roads and Maritimes (2004) Central Coast
HW10 Pacific Highway Urban Design Framework – Kariong to Doyalson. The urban
and landscape design vision was to:
“To improve the journey experience for the current and future users of the Pacific
Highway by creating a green corridor with uncluttered design that recognises and
enhances the intrinsic quality of the natural environment, local built form, historic and
cultural settings” (Roads and Maritime, 2004).
The specific urban design principles are summarised in Table 3-7, and these also
reflect the underlying urban design principles contained in Beyond the Pavement
(Roads and Maritime, 2014).
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Table 3-7 Urban design objectives and principles
Objective

Design principle

1. Provide a road
that is
responsive to
and integrated
with the
landscape

•

2. Provide a well
vegetated,
natural road
reserve

•

•

•

•
•

3. Provide an
accessible and
connected
corridor

•

•

•
•
4. Provide an
enjoyable and
interesting
highway

•

•

•

•

•

Respond appropriately to the heritage interface of the Lisarow
Cemetery
Integrate the road landscape into existing vegetation patterns
responding to sensitive vegetation communities and drainage
corridors within the corridor
Scale and form of structures should reflect those of the context
and where not possible adopt strategies which help in mitigating
against these impacts.
Provide a densely planted highway: Native seed all disturbed
landscape area and supplement with planting
For seeding and tubestock planting, endemic species of local
provenance should be used wherever they can be sourced
Where appropriate maximise the adoption of the borrowed
landscape to ensure the retention of the green corridor as the
basis of the design vision.
Provide for pedestrian and cycle access along and across the
corridor through the provision of paths and crossing points both
controlled (at traffic lights) and uncontrolled (incorporating refuge
islands)
Retain and reinstate bus stops to facilitate access to public
transport, relocating to appropriate site where alignment has
resulted in changes which make location no longer viable.
Retain and enhance access to Lisarow Railway Station including
provision of commuter parking
Provide for a continuous pedestrian and cycle link along the
corridor.
Create a varied sequence of views and enclosure to match the
existing spatial patterns of the landscape. Reinforce planting in
wooded sections of the Pacific Highway and keep views
available in open section of highway
Where views are available consider the section of species to
maintain view corridors such as low growing groundcovers and
shrubs
To maximise open views use wire rope barrier types where
possible. Taking into account engineering issues, safely and
clearance requirements
On retaining wall structures, where engineering parameters
allow, the use of double rail barriers instead of solid
walls/parapets or walls with one rail is desirable so that the road
user is visually connected to the surrounding environment
through which they travel
Bridge design should integrate its component parts in to a
complete composition rather than considered as disparate kit of
parts.
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3.3

Construction activities

This section provides a summary of the likely construction methodology, staging,
work hours, plant and equipment that would be used to construct the proposal and
associated activities. For the purpose of this REF, an indicative construction plan and
methodology are provided.
The detailed construction staging plans and methods would be determined by the
construction contractor(s) after completion of the detailed design. The actual
construction methods may vary from the description in this chapter due to:
•
•
•
•
•

The identification and location of underground utilities and services
On-site conditions identified during pre-construction activities
Ongoing refinement of the detailed design
Community consultation, including consideration of submissions received.
Statutory requirements, including any work, health and safety (WH&S)
regulations and all conditions of approval issued following determination of the
REF.

A contractor environmental management framework to manage and mitigate impacts
is presented in Chapter 7. The final construction plan and methods chosen by the
contractor would also be required to be consistent with this framework.

3.3.1 Work methodology
The likely construction activities and sequencing construction are shown in Table
3-8.
Table 3-8 Proposed construction stages and activities
Construction
phase

Activities

Environmental
management
system (EMS)

•
•

Develop environmental management plans
Obtain approvals and licensing for construction activities.

Early work

•
•
•
•
•
•

Carry out land acquisition
Survey construction site
Notify residents of start of work
Carry out site establishment
Develop site compounds
Fence the site boundaries and areas to be used for stockpile
sites
Fence the sensitive environmental and heritage areas
Install erosion and sediment controls outside identified
environmental constraint areas, and temporary sedimentation
basins
Carry out other activities determined by the environmental
representative to have minimal environmental impact.

•
•
•
Service
relocations

•

Adjust utility infrastructure (electricity and telecommunications) as
required.
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Construction
phase

Activities

Site preparation

•

•
•
•
•

Remove and mulch vegetation in stages, and grub along the new
section of the alignment and along the section of the Pacific
Highway to be widened
Strip and stockpile topsoil in stages
Prepare surface using graders, dozers, scrapers and other
equipment
Establish access tracks
Establish temporary and permanent crossovers
Erect traffic barriers
Carry out temporary road surface widening.

Earthwork

•
•
•
•
•
•

Excavate cuttings
Fill embankments
Place select materials
Construct roadside cuts and fill batters
Prepare batter treatments
Erect retaining walls.

Road surface

•
•
•

Lay gravel base/sub-base layers and asphaltic concrete paving
Apply asphaltic concrete road surface using pavers and rollers
Remove redundant highway road surface and rehabilitate.

Bridge and
viaduct
construction

•
•
•
•
•

Construct hardstand areas for crane and pilling rig
Demolish existing bridge
Construct new overhead wiring for rail
Construction of the bridge and the viaduct
Tie-into the road work.

Other work

•
•
•

Provide access to properties
Work on service roads and local roads
Tie-in the proposal to adjoining highway sections. Specific
activities would be determined during detailed design and may
include milling and resheeting to create consistent levels
between existing and new road surface.

Finishing work

•
•
•
•
•
•
•

Install noise mitigation measures (if required)
Install safety barriers and safety screens (if/where required)
Install kerbs, gutters and verges
Carry out landscape and re-vegetation work
Install line marking, signs and guide posts
Decommission temporary facilities (eg site compounds)
Clean up the site and dispose of all surplus waste materials.

•

Establish sediment and erosion controls downstream of the
culvert
Remove existing headwalls
Excavate for new pipe
Compact subgrade
Place and compact bedding material
Place pipe
Place headwalls

•
•

Civil Works

Drainage
Extension of pipe
culverts

•
•
•
•
•
•
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Construction
phase

Water quality
control basins

Activities
•
•

Fill and compact material around the pipe
Place erosion protection at the entry/exit of pipe.

•
•
•
•

Establish sediment and erosion controls downstream of the basin
Clearing and grubbing of the area
Excavation of basin and overflow channel
Placement of erosion and sediment controls in the overflow
channel.

3.3.2 Construction staging
Construction staging and program
The Upgrade of Pacific Highway HW10, between Ourimbah Street and Parsons
Road, Lisarow, Detail Design Volume 07 Construction Staging, Report (Jacobs
2014c) details the construction staging for the proposal. However, the final work
methodology for the proposal would potentially be refined during the detailed design.
This is summarised below.
Before the start of each stage, the following general activities would be carried out:
•

•
•
•

Installation of temporary safety barriers where required. This would include end
treatments to ensure safety of temporary traffic arrangements and protection of
construction zone from traffic
Assessment of the condition of existing Pacific Highway road surface shoulder
for design traffic loading requirements, if used as temporary road surface
Ensure that all temporary erosion and sedimentation controls are in place
All redundant road surface markings are to be removed before traffic switches
and all new temporary markings must be in accordance with Roads and
Maritime specification R141 – Pavement Marking during all stages of
construction.

Table 3-9 provides a summary of each construction stage and Figure 3-11 to
Figure 3-14 illustrate the proposed staging. The description in Table 3-9 includes
some references to chainages which are shown in Figure 1-2.
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Table 3-9 Construction staging (note chainages used in text are shown in Figure 1-2)
Stage

Proposed construction work

1

•
•

•
•
•
•

•
•
2

•
•

•
•

Changes to traffic conditions

Temporary tie-in work across the median at the northern leg of the Parsons Road
roundabout
Southbound Pacific Highway work from the start of the proposal around 30 metres
from the intersection of Parsons Road/Pacific Highway and extending to the
intersection of The Ridgeway/Pacific Highway intersection.
Eastbound work on The Ridgeway
Southbound Pacific Highway work starting from The Ridgeway/Pacific Highway
intersection and extending around 230 metres to the north-east to chainage 6250
Temporary work to existing surface level on the westbound carriageway of
Macdonalds Road to enable Stage 2 traffic switch
Northbound Pacific Highway work from the northern side of the proposed rail
maintenance access road and extending north 550 metres to chainage 6720 and
including the northbound segment of the new bridge over the Main Northern Railway
Line
Railway Crescent and Dora Street west of the existing road and a temporary tie-in
from the existing Dora Street / Railway Crescent intersection to the new work
Temporary work to existing surface level next to the southbound carriageway for 130
metres to the south of the end of the proposal.

•
•

Traffic to remain on existing road surface throughout
Dora Street closed to traffic while under construction.

Temporary tie-in work across the median at the northern leg of the Parsons Road
roundabout
Northbound Pacific Highway work from the start of the proposal and extending 560
metres to include the upgrade of the new Lisarow Railway Station maintenance
access road. Road surfacing next to property accesses to the five commercial
properties located at 910 to 920 Pacific Highway Lisarow to be completed under live
traffic to maintain access
Westbound work on The Ridgeway
Southbound Pacific Highway work starting around 190 metres to the south of the
new Macdonalds Road/Pacific Highway intersection and extending to the southern
side of the old intersection

•

Traffic switched to completed southbound
carriageway with temporary tie-in at Parsons Road
roundabout
The Ridgeway traffic switched to completed
eastbound carriageway
Traffic proposed to switch to completed southbound
section between The Ridgeway and chainage 6200
located around 200 metres to the north-east of the
Pacific Highway/The Ridgeway intersection
Traffic proposed to switch to existing road surface
around 40 metres to the north of the new rail
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Stage

Proposed construction work
•
•
•
•
•

3

•
•
•
•

4

•
•
•
•

Eastbound work on Macdonalds Road
Remaining southbound carriageway work on Railway Crescent to tie-in to existing
New Railway Crescent / Pacific Highway intersection and connection to the
northbound bridge section completed in Stage 1
Extend temporary work to provide new intersection between Railway Crescent and
the existing Pacific Highway
Northbound Pacific Highway work from the northern side of the intersection of
Railway Crescent /Pacific Highway and extending to northern limit of work.

Changes to traffic conditions

•
•
•

maintenance access road and extending to the
northern limit of the proposal
Macdonalds Road traffic switched to completed
temporary westbound carriageway
Dora Street remains closed to traffic
Temporary tie-in work utilised to bring traffic from
built up section of Railway Crescent through to
existing Pacific Highway carriageway.

Intersection between Pacific Highway and The Ridgeway constructed under live
traffic
The Ridgeway tie-in with existing road surface constructed under live traffic
Final road surface completed at traffic switch located around 40 metres to the north
of the new rail maintenance access road
Modification of the Railway Crescent/Pacific Highway intersection and completion of
the remaining Railway Crescent and Dora Street work. Northbound Pacific Highway
carriageway to be finalised where the tie-in previously prevented.

•

Traffic remains as per Stage 2 with the exception of
Railway Crescent which is closed to traffic.

Southbound carriageway finalised from the northern side of the old Macdonalds
Road/Pacific Highway intersection and extending north to the end of the proposal
Macdonalds Road intersection with the Pacific Highway constructed under live traffic
Westbound carriageway of Macdonalds Road finalised
Macdonalds Road intersection with Tuggerah Street constructed under live traffic.

•

Traffic remains as per Stage 3 south of Macdonalds
Road
Macdonalds Road traffic switched to the westbound
carriageway
The traffic switch at the old Macdonalds Road/Pacific
Highway intersection is removed and traffic occupies
the completed northbound carriageway (over the
new bridge) to the northern limit of the proposal
Railway Crescent and Dora Street reopened to traffic
with access provided at the new intersection
between Pacific Highway and Railway Crescent.

•
•

•
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Figure 3-11 Construction staging – stage 1
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Figure 3-12 Construction staging – stage 2
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Figure 3-13 Construction staging – stage 3
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Figure 3-14 Construction staging – stage 4
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3.3.3 Construction hours and duration
Construction is anticipated to start in 2018 and finish in 2020. Construction would be
carried out during standard construction working hours in accordance with the Interim
Construction Noise Guideline (DECC, 2009) as follows:
•
•
•

Monday to Friday: 7am to 6pm
Saturday: 8am to:1pm
Sunday and public holidays: No work.

To minimise disruption to daily traffic and disturbance to surrounding landowners and
businesses and for safety purposes for road users and pedestrians, it may be
necessary to carry out some work outside these standard working hours, including at
night. If any work needs to be carried out outside standard working hours, it would be
in accordance with the Interim Construction Noise Guideline (DECC, 2009) and
Roads and Maritime’s Environmental Noise Management Manual Practice Note vii –
Road Work Outside Normal Working Hours (RTA, 2001a). The contractor would give
the community prior notice of any work planned to be carried out outside normal
construction hours. This may occur during tie-in of the proposal with the existing road
design or during rail occupancy/possession periods, refer further to Section 6.4.
Where practical, materials and plant would be removed and delivered outside peak
traffic periods to minimise delays. Traffic control measures would be used to manage
general earthwork and the import and export of material.

3.3.4 Plant and equipment
An indicative list of plant and equipment that would typically be required is provided
below. Additional equipment is likely to be used and would be determined during
detailed design by the construction contractor.
•

Asphalt pavers

•

Elevated work platform

•

Asphalt profiling machines

•

Excavators

•

Back hoes

•

Front-end loaders

•

Bobcats

•

Fork Lift

•

Bulldozers

•

Flatbed trucks

•

Cherry pickers

•

Generators

•

Chipping machines

•

Graders

•

Chain saws

•

Hand tools

•

Compactors

•

Hydraulic hammer

•

Compressors

•

Hydraulic jacks

•

Compressed air machinery

•

Lighting units

•

Concrete pavers

•

Line marker

•

Concrete saws

•

Mobile cranes

•

Concrete trucks

•

Piling Rigs

•

Concrete pumps

•

Rock breakers
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•

Concrete mixers

•

Road rollers

•

Cranes

•

Road sweepers

•

Dewatering pumps

•

Scrapers

•

Drill/boring rigs

•

Vibratory rollers

•

Dump trucks

•

Water carts.

3.3.5 Earthworks
The majority of the earthwork would be associated with the removal of unsuitable
material, benching of existing embankment batters and backfilling of proposed
retaining wall structures. Large amounts of fill are required for the proposal; this
would potentially be sourced from commercial quarries at Peats Ridge and
Somersby.
Where fill batters have been specified, typical fill batters would be 4:1 (3:1 used in fill
from The Ridgeway to Macdonalds Road) to enable establishment of vegetation.
Imported material would be required as general fill for embankments as there would
be no major cuttings on the proposal. Estimated fill and cut quantities are outlined in
Table 3-10.
Table 3-10 Cut and fill volumes
Stage

3

3

Cut (m )

Fill (m )

Stage 1

10,200

43,600

Stage 2

2100

100

Stage 3

300

1,900

Stage 4

200

16,700

12,800

62,200

Total

3.3.6 Source and quantity of materials
The source and quantity of materials required to construct the proposal would be
finalised during detailed design through the development of a construction materials
and resources plan. Where possible, materials would be sourced from the Central
Coast region. For example, numerous quarries are available in Somersby, which is
located about 14 kilometres south west of the proposal. These quarries could be
used as possible material sources as they are located close to the proposal. Material
source would comply with relevant Roads and Maritime specifications concerning
material quality.
Estimated quantities of construction materials are outlined in Table 3-11. Quantities
would be refined during detailed design.
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Table 3-11 Estimated material quantities
Material
Road surface sealant

Estimated quantity
39,500 Litres
2

Asphalt

37,500 m

Road base

1,500 m

Bound road base

36,000 m

2

Imported general fill

51,600 m

3

2

Where feasible, excavated materials would be reworked (if necessary) and used to
meet general fill material needs, such as the foundations for fill embankments. The
accuracy of fill material required is subject to variations in bulking factors for
excavated material, the relative compaction achieved for placed material, and the
volume of usable material once it has been excavated. This would be refined during
detailed design.
Water
Water would be required for earthwork and dust control. The volume of water
required for construction is currently unknown. However, it is anticipated that the
likely quantity and quality of water would be available from existing sources in the
local area. This would be defined by the construction contractor during detailed
design.
Water would be sourced from authorised off-site sources, including recycled and reused water, groundwater bores. Water from on-site construction basins would also
be used, where practicable.
Steel and Concrete
Steel and concrete would be acquired from regional sources where possible.
Possible sources for concrete are based in Gosford, West Gosford, Somersby,
Berkeley Vale, Kincumber and as far north as Newcastle. A number of steel
providers are located in the Central Coast region, including Gosford, Somersby and
Berkeley Vale.
Required quantities for these materials are not yet known, however, these would be
calculated during detailed design. Material sources would be identified by the
construction contractor during detailed design.
Surplus materials
Surplus material that cannot be used on site as part of the proposal would be re-used
or disposed of in the following order of priority:
•
•
•

Transfer to other nearby Roads and Maritime projects for immediate use
Transfer to a Roads and Maritime approved temporary stockpile site for future
use during projects or routine maintenance
Transfer to a Roads and Maritime approved site for reuse on a concurrent
private and / or local government project (with appropriate approvals as
required)
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•
•

Disposal at an approved materials recycling or waste disposal facility
As otherwise provided for by the relevant waste legislation.

The process for managing excess material would be detailed in a waste
management plan that would form part of the CEMP (refer to Section 6.13).

3.3.7 Traffic management and access
As described in Section 3.3.2 pedestrian and road traffic would be impacted
throughout all the four stages of construction. Construction has been staged to allow
the Pacific Highway to remain open to traffic and pedestrian movements during
construction. Construction staging drawings for each stage are provided as Figure 311 to Figure 3-14 respectively, and potential impacts to pedestrian and road traffic
have been provided in Section 3.3.2.

Construction vehicle traffic
Construction vehicles would generally access the site from the north and south of the
Pacific Highway, resulting in a temporary increase in heavy vehicle movements along
the Pacific Highway and nearby local roads. Construction traffic would include
vehicles, light and heavy trucks, and concrete trucks. Construction traffic would be
greatest during the main earthwork and civil construction, and would comprise
vehicles transporting equipment, materials and spoil, and construction workers
accessing the work sites.
The estimated vehicle movements per day are provided in Table 3-12.
Table 3-12 Estimated construction traffic volumes
Type
Light vehicles

Movements per day

Duration (weeks)

100–300

20

Trucks – external earth

30–80

16

Trucks – internal earth

30–80

16

Water trucks

0–10

16

Trucks – external road surface

30–80

16

Concrete trucks

10–70

16

Delivery trucks

0–10

20

Construction workers would generally arrive by car. The main construction car park
would likely be at the compound 980 Pacific Highway, Lisarow (Lot 1, DP 567438)
(refer to Figure 1-2). Limited car parking would be provided within the proposed road
corridor, near nominated access gates, where this would not interfere with traffic on
the Pacific Highway or local property access.
During construction it would be necessary to move a large amount of on-site
excavated materials from cuttings to fill areas. Any haulage movement across or
along the Pacific Highway would be in accordance with an approved Traffic
Management Plan (TMP), refer further to mitigation measures included in
Section 6.2.
As a proportion of the required fill material would be sourced from outside of the
proposal area, major material truck haulage routes would be required between the
proposal area and the sourced material. Material being imported from the local
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quarries would use the Pacific Highway and access the work areas from established
and designated access points.

Traffic management, control and signage
Where possible, construction would be programmed to minimise impact on traffic
using the local and regional road network. Standard traffic management measures
would be used to minimise short-term traffic impacts during construction and ensure
that traffic flow along the Pacific Highway is maintained throughout construction.
These measures would be identified in a TMP and developed in accordance with
Roads and Maritime’s Traffic Control at Works Sites Manual (RTA, 2010) and
Specification G10 – Control of Traffic. Roads and Maritime would review the TMP
before implementation.

Access
The construction staging would provide two lanes of the Pacific Highway (one lane in
each direction) for traffic flow at all times during the construction period. Access for
emergency services would be maintained with the contractor required to undertake
the necessary consultation before any changed traffic conditions before
implementation.
Access to properties and businesses along the alignment would be maintained
during construction. Temporary property access would be provided to residences and
businesses where required. The management of property access would be
considered by the construction contractor and detailed as part of the final staging
plan for the proposal.
Access would also be required to the rail overbridge through the rail corridor. Access
to both sides of the rail corridor during construction would be critical to enable access
for the construction of bridge piles and piers and the abutment backfill. The access to
the rail corridor is shown on Figure 1-2 and would be via existing access gates land
includes:
•
•

•

•

One gate located about 100 metres south of Lisarow Railway Station, east of
the Main Northern Railway Line and west of the Pacific Highway
One gate located about 110 metres north of Lisarow Railway Station, at the
end of the rail maintenance access road / informal car park, east of the Main
Northern Railway Line and west of the Pacific Highway
Two gates located to the south of Lisarow Rail Overbridge along the western
side of Railway Crescent. One is around 125 metres and the other is about
180 metres to the south of the overbridge
One gate located about 200 metres to the north of the Lisarow Rail Overbridge
to the east of the Pacific Highway and west of the Main Northern Railway Line.

Retaining wall access road
A construction access road maybe required at the bottom of the retaining wall (RW3)
within the construction footprint, refer to Figure 1-2 and Section 3.3. The final
location of the access road would be determined by the construction contractor. The
access road would be removed and appropriately revegetated at the completion of
work.
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Public transport
Bus stops may require relocation or modification during construction and this would
be undertaken in consultation with the bus operators, refer to Section 6.2. Any
relocation would take the implications for commuters into account. Additionally,
access for garbage trucks during construction would also be taken into account, refer
further to Section 6.2.

Rail track possessions
Rail track possessions would be required to complete the proposal. Rail track
possessions involve stopping all rail transport. Passenger train services would be
replaced with bus services. Rail possessions would be co-ordinated with NSW Trains
by the construction contractor. Four separate rail track possessions would be
required to complete the following bridge replacement work as summarised in Table
3-13.
Table 3-13 Track possessions
Track
Possession

Construction Activities

1

Install the new overhead wiring structures (OHWS).

2

Install Stage 1 steel girders and precast concrete deck permanent forms,
traffic barriers and protection screens. Reconnect overhead wiring to new
OHWS and maintain OHW fixing at the existing bridge.

3

Demolish the existing bridge and reconnect overhead wiring to new
OHWS.

4

Install Stage 2 steel girders and precast concrete deck permanent forms,
barriers and protection screens.

Impacts to the public (including traffic, pedestrians and cyclists) during construction
would be managed via the traffic management plan and detailed pedestrian traffic
control plans (refer to Section 6.2.4). During all stages of construction, access to
businesses and within the proposal would be maintained. Pedestrian and cyclist
routes would be managed on a daily basis to suit construction activities and fill
operations. These routes would be coordinated with the stages of construction to
ensure safe access.

3.4

Ancillary facilities

Ancillary facilities would be required throughout construction of the proposal. Refer to
Figure 1-2 for the location of the ancillary facilities. Ancillary facilities include the
following:
•
•
•

A main construction compound site and stockpile site
Hardstands for the crane and pilling drill rig for bridge construction
Construction sedimentation basins comprised of Basin A and Basin B (refer to
Figure 1-2).

A description of the main compound site, stockpile sites, hardstand, construction
sedimentation basins including where they are located, how much vegetation
removal is required, access requirements, types of activities that would occur, hours
of operation, presence of sensitive receivers and other special features are
summarised in Table 3-14.
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Table 3-14 Description of ancillary facility activities
Ancillary facility

Item

Description

Main construction
compound,
stockpile /
material laydown
site and parking
area

Location and
footprint

There are two possible compound and stockpile site locations
including:
• Site 1 - 980 Pacific Highway, Lisarow (Lot 1, DP 567438)
located on the corner of the Pacific Highway and
Ourimbah Street. This site is the main site proposed for
use for the Stage 3A proposal and is located just to the
north of the end of the proposal. The total area of the site
would be about 60 metres by 45 metres
• Site 2 - 962, 964 and 966 Pacific Highway, Lisarow (Lot 1
DP 560299, Lot 25 DP 580016 and Lot 24 DP 580016
respectively) alongside the northbound carriageway of the
Pacific Highway near the northern extent of the proposal.
The total area of the site would be about 55 metres by
50 metres. Refer to Figure 1-2.

Vegetation
removal

Site 1 would require clearance of up to 0.27 hectares of exotic
vegetation and has been assessed as part of the Stage 3A
proposal.
Site 2 is already cleared of vegetation.

Access
requirements

Access to Site 1 would be via Ourimbah Street and access to
site 2 would be via the north bound carriage of the Pacific
Highway.

Activities

Site would include portable buildings with amenities (such as
lunch rooms and toilets), office space for on-site personnel
and associated parking.

Hours of
operation

Generally would operate during standard working hours (7:00
am to 6:00 pm), however there would be limited periods when
night work would occur (6:00 pm to 7:00 am). No deliveries of
materials would occur after 10:00 pm.

Location of
sensitive
receivers

Sensitive receivers are located about 10 metres from both
Site 1 and Site 2

Stage of
construction

Would be accessed throughout all four stages of construction.

Other special
features

Not applicable.

Stage of
construction

Would only be required during stage one and stage two work
for construction of the new rail overbridge.

Other special
features

Not applicable.

Location and
footprint

Two basins would be required during construction (refer to
Section 6.5 and Figure 1-2 and would be reused as
operational basins once construction is completed.

Vegetation
removal

Up to 0.2 hectares of EEC may be removed for the two
basins.

Access
requirements

Access to Basin A would be via the Lisarow Railway Station
maintenance access road and access to Basin B would be via
the northbound lane of the Pacific Highway.

Activities

Required for sedimentation control during construction.

Hours of

Not applicable.

Construction
sedimentation
basins
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Ancillary facility

Item

Description

operation

Construction
access road

Hardstand for
crane and pilling
drill rig

Location of
sensitive
receivers

Basin A is located in areas of the EEC Swamp Sclerophyll
Forest which also contains large numbers of the threatened
species Melaleuca biconvexa.
Basin B is within an area of fill and located in areas of
Melaleuca biconvexa and the two EECs Swamp Sclerophyll
Forest and Freshwater Wetlands.

Stage of
construction

Both basins would be constructed during stage 1 and would
be required for the length of construction. Basin A would be
removed and Basin B would be retained and modified for use
as operational water quality basin.

Other special
features

Not applicable.

Location and
footprint

A construction access road of about four meters in width
maybe required at the bottom of the retaining wall (RW3)
within the construction footprint, refer to Figure 1 2. The final
location of the access road would be determined by the
construction contractor.

Vegetation
removal

The access road would located in an area that would require
clearing as part of the proposal and is within the construction
footprint. This includes removal of vegetation from the EECs
Freshwater Wetlands and Swamp Sclerophyll Forest which
also contains large numbers of the threatened species
Melaleuca biconvexa.

Access
requirements

Access to the northern end of the access road would be from
the rail corridor while the south end of the access road would
be from the northbound carriage of the Pacific Highway.

Activities

The access road would provide construction access for the
embankment, bridge and retaining wall construction and
access to the construction basins.

Hours of
operation

Generally would operate during standard working hours (7:00
am to 6:00 pm), however there would be limited periods when
night work would occur (6:00 pm to 7:00 am). No deliveries of
materials would occur after 10:00 pm.

Location of
sensitive
receivers

The construction access road would be located in areas close
to the EECs Freshwater Wetlands and Swamp Sclerophyll
Forest which also contains large numbers of the threatened
species Melaleuca biconvexa.

Stage of
construction

The access road would be used throughout all four stages of
construction.

Other special
features

The access road would be removed and appropriately
revegetated at the completion of work.

Location and
footprint

For the construction of the bridge, hardstands for the crane
and the pilling drill rig would be required. Three possible
hardstand locations are identified for Stage 1 and four
possible hardstand locations are identified for Stage 2, refer
to Figure 3-15. These sites are all proposed in areas of the
rail corridor that are currently cleared. Approval from
Transport for NSW / NSW Trains would be required to finalise
the preferred locations of the hardstand sites for Stage 1 and
Stage 2 construction work. Girders which would be about
33 metres long would be fabricated in the shop and
transported to site. Temporary storage of the girders in the
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Ancillary facility

Item

Description
rail corridor may be required however this would be done with
approval from TfNSW /NSW Trains.

Vegetation
removal

The hardstand sites are all proposed in areas of the rail
corridor that are already cleared or would require clearing as
part of the proposal as they are within the construction
footprint. These hardstands are located in areas of vegetation
identified as Coastal Narrabeen Moist Forest or exotic trees
and shrubs as such no impacts to areas of EEC or the
threatened species Melaleuca biconvexa is anticipated.

Access
requirements

Access to the hardstands would be via the existing rail access
corridors on either side of the rail tracks. Access gates are
available around 200 metres north and south of the bridge.

Activities

Hardstands for the cranes and pilling drill rigs required for the
bridge construction.

Hours of
operation

Generally would operate during standard working hours (7:00
am to 6:00 pm), however there would be limited periods when
night work would occur (6:00 pm to 7:00 am).

Location of
sensitive
receivers

The hardstands are within 70 – 120 metres to residential
properties located along Railway Crescent and Dora Street

Stage of
construction

Three hardstands are required for Stage 1 and four
hardstands are required for Stage 2.

Other special
features

Approval from Transport for NSW / NSW Trains would be
required to finalise the preferred locations of the hardstand
sites for Stage 1 and Stage 2 construction work.

Smaller stockpile and storage areas may be required along the length of the
proposal. It is envisaged that the smaller stockpile and storage areas would be
located within the construction footprint.
The location of the stockpile and storage areas within the main construction
compound area and construction footprint would be subject to the site location
criteria set out in the Stockpile Site Management Procedure (RTA 2011) and QA
specification R44-Earthworks - IC-QA-R44 (Roads and Maritime, 2011a).
No long term stockpile areas have been included as part of the proposal. The final
location of the compound, hardstand, retaining wall access road, stockpile and
storage sites would be determined during detailed design. Once the contractor has a
preferred location for the stockpile and storage sites, they would consult with Roads
and Maritime’s Environmental Officer before any work in those locations to determine
if any additional environmental assessment is required.

Upgrading the Pacific Highway, Ourimbah Street to Parsons Road, Lisarow
Review of Environmental Factors

89

Figure 3-15 Possible hardstand locations stage 1 and 2 of the bridge
construction

3.5

Public utility adjustment

The utilities present within the proposal area are:
•
•
•
•
•
•
•
•

Electrical supply and Street Lighting – Ausgrid
Gas – Jemena
Telecommunications (optic fibre and telephone) – Telstra
Telecommunications (optic fibre and telephone) – Optus
Telecommunications (optic fibre and telephone) – Nextgen and Visionstream
Water – Gosford City Council
Sewer – Gosford City Council
NSW Trains – Rail services (including overhead wiring, high voltage supply,
communication and signalling services).

These utilities would need to be relocated as part of this proposal. The full extent of
the relocations of these utilities (with the exception of the electricity supply
infrastructure which are described in Section 3.5.1) would not be known until the
contractor(s) are engaged for the construction of this proposal. All utilities to be
adjusted which are located within the area to be impacted by the project are
considered to be part of the assessment in this REF. However, any adjustments that
extend beyond the impacted area may require a separate environmental
assessment.
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Consultation with the public utility authorities has been undertaken as part of the
development of the concept design to identify and locate existing utilities and
incorporate utility authority requirements for relocations and / or adjustments.
Chapter 5 provides a summary of the consultation undertaken for the proposal.
Roads and Maritime is currently completing fieldwork and surveys to confirm the
locations of utilities at key conflict areas. Confirmation of the relocation of utilities and
associated strategies would be carried out in consultation with utility authorities
during detailed design.

3.5.1 Electrical supply realignment
The electrical supply infrastructure is owned and operated by Ausgrid and there are a
number of overhead and underground cables affected by the concept design
including:
•
•
•
•

Relocation of a 132 kilovolt (kV) power pole
Relocation of a 33 kV power pole
Relocation of low voltage underground power supply
Adjustments to street lighting.

A description of the activities occurring as part of each tasks are described in more
detail below.
Relocation of a 132 kV power pole
The overhead 132 kV high voltage (HV) transmission line would be partially impacted
by the proposal. One of the existing transmission poles near the intersection of
Pacific Highway and Railway Crescent would require relocation and the adjacent
overhead transmission lines restrung (refer to Figure 3-16).

Upgrading the Pacific Highway, Ourimbah Street to Parsons Road, Lisarow
Review of Environmental Factors

91

Figure 3-16 Relocation of the 132 KV power pole
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Relocation of a 33 kV power pole
The existing 33 kV overhead high voltage transmission from The Ridgeway to
Macdonalds Road, which runs adjacent to the eastern side of the Pacific Highway,
would be partially impacted by the proposal. This existing transmission line requires
relocation to the east to allow for the realigned highway and channel. Two new poles
would have to be installed, and the adjacent overhead transmission lines restrung,
(refer to Figure 3-17 and Figure 3-18).

Figure 3-17 Relocation of the 33 kV power poles to the south of the Pacific
Highway between The Ridgeway and Macdonalds Road between chainages
6180 and 6280
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Figure 3-18 Relocation of the 33 kV power poles to the south of the Pacific
Highway between The Ridgeway and Macdonalds Road between chainages
6320 AND 6340

Low Voltage Electrical Supply
The existing underground and overhead network of low voltage electrical supply
present along the existing Pacific Highway and local roads are affected by the
proposal. These existing lines require relocation to allow for the realigned roads.
Generally, low voltage electrical supply along the highway would be relocated
underground; however some existing overhead lines would be retained within the
extent of the proposal area. For the local roads, the relocated low voltage electrical
supply would be a mixture of underground and overhead lines.
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Street Lighting
The existing network of street lighting services and overhead low voltage lines
present on both sides of the Pacific Highway and local roads are impacted by the
proposal. The proposal would provide steel lighting columns with electricity supplied
via underground ducting throughout the project area generally. However, some
relocated street lighting in Railway Crescent would be supplied overhead.

3.6

Property acquisition

The proposal would require partial acquisition of 13 properties and full acquisition of
10 properties. Table 3-15 lists the 23 properties that would be acquired as part of the
proposal and Figure 3-19 shows where they are located.
Roads and Maritime has undertaken consultation with affected landowners about the
area of acquisition that would be required as a result of the proposal, refer further to
Chapter 5. Final areas of acquisition would be finalised during detailed design in
consultation with these affected landowners.
All property acquisitions would be carried out in accordance with the Land Acquisition
(Just Terms Compensation) Act 1991, the Roads Act 1993 and Roads and
Maritime’s Land Acquisition Information Guide February 2012 (Roads and
Maritime, 2012c). Some of the properties listed below have already been purchased
by Roads and Maritime for the proposal.
Table 3-15 Properties where land would be acquired
Lot

DP

Acquisition
area
(square
metres)

Type of acquisition

Status

102

1172179

503

Partial acquisition

To be acquired

4

815279

389

Partial acquisition

To be acquired

5

815279

375

Partial acquisition

To be acquired

0

SP83883

195

Partial acquisition

To be acquired

1

553146

4,574

Partial acquisition

To be acquired

1 SEC 17

2417

28,229

Partial acquisition
comprised of:

To be acquired

• 23,812 square metres
to the West of the
Pacific Highway
• 4,417 square metres
to the east of the
Pacific Highway
10

838947

9,722

Partial acquisition

To be acquired

• 9,092 square metres
to the west of the
Pacific Highway
• 630 square metres to
the east of the Pacific
Highway
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Lot

DP

Acquisition
area
(square
metres)

Type of acquisition

Status

11

838947

303

Full acquisition

Acquired

7

1120209

617

Full acquisition

Acquired

120

844315

1,429

Full acquisition

Acquired

1

590606

604

Full acquisition

Acquired

2

590606

1,141

Full acquisition

Acquired

1

300669

332

Full acquisition

To be acquired

4

232680

302

Partial acquisition

To be acquired

3

232680

657

Full acquisition

Acquired

2

232680

533

Full acquisition

To be acquired

1

784504

553

Full acquisition

To be acquired

2

1059717

1,876

Partial acquisition

To be acquired

1

1059717

1,479

Partial acquisition

To be acquired

33

1022683

564

Full acquisition

Acquired

10

1047882

171

Partial acquisition

To be acquired

5

809307

2,672

Partial acquisition

To be acquired

6

237537

1,256

Partial acquisition

To be acquired
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4

Statutory and planning framework

This chapter provides the statutory and planning framework for the proposal and
considers provisions of relevant State and Commonwealth legislation, plans and
policies.

4.1

State Environmental Planning Policies

4.1.1 State Environmental Planning Policy (Infrastructure) 2007
State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) aims to facilitate
the effective delivery of infrastructure across the State. Clause 94 of ISEPP permits
development on any land for the purpose of a road or road infrastructure facilities to
be carried out by or on behalf of a public authority without consent. As the proposal is
for a road and is to be carried out on behalf of Roads and Maritime, it can be
assessed under Part 5 of the EP&A Act. Development consent from council is not
required.
The proposal is not located on land reserved under the National Parks and Wildlife
Act 1974 and does not affect land or development regulated by State Environmental
Planning Policy No. 14 – Coastal Wetlands, State Environmental Planning Policy No.
26 – Littoral Rainforests, State Environmental Planning Policy (State and Regional
Development) 2011 or State Environmental Planning Policy (Major Development)
2005.
Part 2 of the ISEPP contains provisions for public authorities to consult with local
councils and other public authorities before the start of certain types of development.
Consultation, including consultation as required by ISEPP (where applicable), is
discussed in Chapter 5 of this REF.

4.1.2 State Environmental Planning Policy No. 19 — Bushland in Urban
Areas (SEPP No 19)
State Environmental Planning Policy No 19 — Bushland in Urban Areas (SEPP 19)
aims to protect and preserve bushland within urban areas due to its value to the
community as part of the natural heritage, its aesthetic value and its value as a
recreational, educational and scientific resource. Clause 4 of SEPP 19 defines
bushland as ‘land on which there is vegetation which is either a remnant of the
natural vegetation or, if altered, is still representative of the structure and floristics of
the natural vegetation’.
SEPP 19 applies to bushland within the urban areas listed in Schedule 1 of the
SEPP, which includes Gosford LGA. SEPP 19 applies to land that would be affected
by the proposal.
Clause 6(4) of SEPP 19 provides that a consent authority must not consent to
development affecting bushland zoned or reserved for public open space purposes
unless:
•

It has made an assessment of the need to protect and preserve the bushland
having regard to the aims of the policy
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•

•

Is satisfied the disturbance of the bushland is essential for a purpose in the
public interest and no reasonable alternative is available to the disturbance of
that bushland
Is satisfied the amount of bushland proposed to be disturbed is as little as
possible and, where bushland is disturbed to allow construction work to be
carried out, the bushland will be reinstated upon completion of that work as far
as is possible.

Vegetation clearing would be required in Environmental Conservation (E2) and
Public Recreation (RE1) zoning under the Gosford Environmental Plan 2014
(Gosford LEP 2014). These zones could be considered equivalent to the zoning of
which SEPP 19 applies, ie bushland zoned or reserved for public open space zoning.
The vegetation would be cleared during the construction of the proposal (as
discussed in Section 6.1) is consistent with the definition of bushland, as defined
under Clause 4 of SEPP 19. According to the ISEPP consent under SEPP 19 does
not apply, however the aims and objectives of the SEPP are considered in the REF
in Section 6.1 and Appendix C.

4.1.3 State Environmental Planning Policy No 55 – Remediation of Land
(SEPP 55)
The objective of State Environmental Planning Policy No. 55 – Remediation of Land
(SEPP 55) is to provide a state-wide approach to the remediation of contaminated
land for the purpose of minimising the risk of harm to the health of humans and the
environment. In accordance with Clause 7(1) of SEPP 55, a consent authority must
not consent to the carrying out of any development on land unless it has considered
whether the land is contaminated and whether remediation is required. SEPP 55 also
requires consideration of whether the land use is suitable for the intended use.
A number of potential areas of concern have been identified in the proposal area.
These include:
•
•
•
•

Industrial properties
The rail corridor
Two areas of imported fill
Potential workshop areas associated with commercial properties.

Phase 1 and 2 investigations for soil contamination were completed for the proposal.
The Phase 1 investigations identified potential contamination risk associated with
past and current site activities, within areas of rail corridors, industrial properties,
imported fill material and workshop areas. As a recommendation of the Phase 1
investigations, Phase 2 investigations were undertaken in 2015. The Phase 2
investigation concluded that there were concentrations of contaminants within soil
samples present at levels in excess of the adopted assessment criteria within the rail
corridor adjacent to the Lisarow Rail Overbridge, within a workshop area to the north
of Railway Crescent and within fill materials to the east of The Ridgeway. This
included asbestos in the area of fill and PAHs in the workshop area.
To manage these areas of contamination during construction, an Asbestos
Management Plan and a Contaminated Land Management Plan would be prepared
and implemented to manage impacts and the contamination at the site is considered
manageable. Further investigations would be carried out before construction, to
determine the most appropriate disposal of excavated materials. These
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investigations would also consider the suitability of these contaminated areas for
treatment and use for road infrastructure and in some portions of the workshop area,
for residential purposes.

4.2

Local Environmental Plans

The proposal is located within the Gosford LGA. Consequently, the relevant local
environmental planning instrument under the EP&A Act is the Gosford LEP 2014.
A substantial proportion of the proposal would be within the existing road corridor,
with only minor impacts to other land uses within the proposal area. However, the
land that would be impacted by the proposal is zoned under the LEP as:
•
•
•
•
•
•
•
•

B1 – Neighbourhood Centre
SP2 – Infrastructure
R1 – General Residential
R2 – Low Density Residential
RE1 – Public Recreation
RE2 – Private Recreation
IN1 – General Industrial
E2 – Environmental Conservation.

The LEP zones are shown in Figure 4-1 and the impact to land use are discussed in
Section 6.11. Roads are permissible with development consent under all of the
above zonings. However, as discussed in Section 4.1.1, the ISEPP removes the
need for Roads and Maritime to obtain development consent for the proposal from
Gosford City Council. Notwithstanding, the Roads and Maritime would endeavour to
incorporate measures that are in keeping with the Gosford LEP 2014 requirements.
Roads and Maritime has consulted Gosford City Council under the ISEPP, (refer to
Section 4.1.1) regarding the proposal and impacts to council related infrastructure
and property. Details of this consultation are provided in Chapter 5.

4.3

Other relevant legislation

4.3.1 NSW Threatened Species Conservation Act 1995
The Threatened Species Conservation Act 1995 (TSC Act) identifies threatened
species, populations and ecological communities under Schedules 1, 1A and 2 as
potential subject species that require a significance assessment under section 5A of
the EP&A Act. Should an assessment of significance find that a proposal is likely to
significantly impact on any threatened species, population or ecological community
listed under the TSC Act, a SIS would be a required under Section 110.
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Assessments of significance undertaken for the proposal as part of the Biodiversity
Assessment (refer to Section 6.1 and Appendix C) found the proposal is likely to
have a significant impact on Melaleuca biconvexa; a threatened flora species listed
as vulnerable under the TSC Act and the EPBC Act. Consequently, a SIS has been
completed for the proposal in accordance with the Director General Requirements
(DGRs) received on the 25 March 2015, refer to Appendix E.
The SIS will be displayed in conjunction with this REF. The SIS confirmed the
findings of the Biodiversity Assessment that the proposal is likely to have a significant
impact to Melaleuca biconvexa. The proposal would require offsets for direct and
indirect impacts, refer further to Section 6.1 and Section 7.4.

4.3.2 Heritage Act 1977
The Heritage Act 1977 (Heritage Act) aims to protect and preserve items of nonAboriginal heritage significance. The Heritage Act provides for the protection of items
of local, regional and State heritage significance. It establishes a list of State Heritage
items and outlines processes for approval of development which may impact items of
heritage significance.
Two historic items (The Lisarow Store (Pryor Brothers Store) and Lisarow Cemetery),
listed on the Gosford LEP 2014 as being of local significance have been identified in
proximity to the proposal, refer to Figure 6-11.
In 2015, the Pryor Brothers Store was demolished by Roads and Maritime in
accordance with a development consent granted by Gosford City Council under
Part 4 of the EP&A Act on 13 August 2013. As such, this item has not been
discussed but not assessed within this REF.
The boundary of the Lisarow Cemetery was considered a hard boundary throughout
the design process, meaning that where feasible all construction work with machinery
would be undertaken outside the boundary. However, the proposal includes the
construction of a retaining wall along the eastern curtilage of the cemetery, which
would result in direct impacts to the cemetery gate and removal of existing
vegetation, refer to Photo 6-11. There will be a reduction in the distance of the
highway to existing graves but no direct impacts.
An assessment of the impacts on non-Aboriginal heritage was undertaken, and is
provided in the Statement of Heritage Impact (SOHI) included as Appendix F and
summarised in Section 6.6. The SOHI concluded that the proposal was unlikely to
have a significant impact to this local heritage item with the mitigation proposed in
Section 6.6.
Roads and Maritime have consulted with Gosford City Council and the Lisarow
Anglican Church out the Lisarow Cemetery and a copy of the SOHI was provided on
the 25 July 2014 as part of the ISEPP consultation, refer to Section 4.1.1. The
results of the consultation with Gosford City Council are summarised in Section 5.4.

4.3.3 Water Management Act 2000
The Water Management Act 2000 (WM Act) controls the extraction of water, the use
of water, the construction of work such as dams and weirs and the carrying out of
activities in or near water sources in NSW. The proposal is located within the Central
Coast Unregulated Water Sources Sharing Plan (started on 1 August 2009) and
therefore subject to the WM Act.
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Section 56 of the WM Act establishes access licences for the taking of water within a
particular water management area. Under Section 18(1) of the Water Management
(General) Regulation 2011, Roads and Maritime, as a roads authority, is exempt from
the need to obtain an access licence in relation to water required for road
construction and road maintenance.
However, activity approvals are required when a certain activity is likely to affect
waterfront land or interfere with an aquifer. Clause 38 of the Water Management
(General) Regulation 2011 provides that Roads and Maritime, as a roads authority, is
exempt from requiring controlled activity approval for all controlled activities that it
carries out in, on or under waterfront land.
The proposal would likely affect an aquifer as groundwater is close to the surface in
the swamp and wetland areas impacts. Impacts will be temporary during construction
of some of the retaining wall foundations and bridge piers in these areas. Section 6.5
and 6.8 discuss the proposal’s potential impact on groundwater in more detail. An
aquifer interference approval is required under the WM Act if construction requires
intersection of a groundwater source. The NSW Aquifer Interference Policy
(Department of Primary Industries, 2012) documents the NSW Government’s
intention to implement the requirement for the approval of ‘aquifer interference
activities’ under the WM Act. However, the requirement for an aquifer interference
approval has not yet commenced, as such, this approval is not currently required.

4.4

Commonwealth legislation

4.4.1 Environment Protection and Biodiversity Conservation Act 1999
Under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC
Act) a referral is required to the Australian Government for proposed ‘actions that
have the potential to significantly impact on matters of national environmental
significance (MNES) or the environment of Commonwealth land. These are
considered in Appendix B and Chapter 6 of the REF.
The assessment of the proposal’s impact on nationally listed threatened species,
ecological communities and migratory species found that there is likely to be a
significant impact on relevant matters of national environmental significance,
specifically the threatened flora species Melaleuca biconvexa. Chapter 6 of the REF
describes the safeguards and management measures to be applied to minimise or
mitigate impacts. Chapter 7 and Appendix E of the SIS describes the Biodiversity
Offset Strategy that would be implemented to address residual significant impacts on
nationally listed biodiversity matters.
As Melaleuca biconvexa is a threatened species under the EPBC Act and is
considered a MNES, a referral would usually be required. However, the Federal
Government granted approval for strategic assessments under the EPBC Act in
September 2015, with respect to the impacts of Roads and Maritime activities on
nationally listed threatened species, ecological communities and migratory species.
Consequently, a separate Commonwealth approval is not required for the proposal,
provided Roads and Maritime apply the measures approved under the endorsed
strategic assessment. Where appropriate, measures approved under the endorsed
strategic assessment have been included as mitigation measures as part of this REF.
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4.5

Confirmation of statutory position

Roads and Maritime is both the proponent and the determining authority for the
proposal. Clause 94 of the ISEPP provides that the proposal may be carried out
without development consent and is therefore subject to assessment under Part 5 of
the EP&A Act. Development consent from Gosford City Council is not required.
In conjunction with the REF, the SIS will be assessed by regulatory authorities such
as the Office for Environment and Heritage (OEH). The REF would then be
determined and the proposal may only proceed once SIS concurrence is provided by
OEH.
Referral of the proposal under the EPBC Act is not required as the Federal
Government has approved Roads and Maritimes’ strategic assessment of impacts on
nationally listed threatened species, ecological communities and migratory species.
Chapter 6 describes the safeguards and management measures to be applied to
minimise or mitigate impacts.
Additional permits and approvals are also required for this proposal in addition to the
Part 5 determination, and these are detailed in Section 7.3.
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5

Stakeholder and community consultation

The chapter includes the consultation strategy and methodology and the results of
consultations with the local community, the Aboriginal community, and relevant
government agencies and stakeholders.

5.1

Consultation strategy

A Community Involvement Plan (CIP) (Jacobs 2014) was prepared at the start of the
concept design and environmental assessment phase, which outlines the
communication and consultation process and activities to be undertaken during the
development of the concept design and environmental impact assessment process.
As stated in the community involvement plan, consultation objectives for the proposal
are to:
•
•
•
•
•
•
•
•
•

Ensure continuity of consultation that follows on from previous phases of the
proposal and previously consulted stakeholders remain informed
Identify further the stakeholders and their level of influence on the proposal
Provide accurate, accessible and timely information about the proposal and
draft REF process to relevant stakeholders
Build relationships and resolve issues to progress the planning process
Raise awareness of the REF and the opportunity for feedback, particularly
affected property owners
Build confidence and trust in the REF process and the consultation approach
Provide opportunities for stakeholders and the community to express their
views about the proposal
Identify, understand and incorporate stakeholder and community views into the
final concept design, REF and SIS where possible
Track and capture details of engagement activities and commitments for use in
the construction phase, if approved.

The following sections outline the consultation that has been carried out specifically
for the proposal. For further information on community consultation carried out as
part of the wider program to upgrade the Pacific Highway on the central coast, refer
to Roads and Maritime’s website: htpp://rms.nsw.gov.au/lisarow.html

5.2

Community involvement

Communication and consultation for the proposal has been ongoing since 2009, as
part of the broader Pacific Highway upgrade between Narara and Lisarow. Roads
and Maritime has worked closely with the community; environmental, business and
action groups; property owners; councils and state government agencies and will
continue to do so throughout the remainder of the proposal. The preferred route
along the existing Pacific Highway was approved by the Minister for Roads and Ports
in February 2013.
The preferred option (strategic concept design) for the section of highway between
Ourimbah Street and Parsons Road was displayed for community comment in
November 2013. This preferred option was presented to the community for
consideration in the following ways:
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•
•
•
•
•

Community Update newsletter circulated November 2013
Staffed display held 21 November 2013 at Gosford and Narara Neighbourhood
Centre Hall
Display of the preferred option from 6 November 2013 to 6 December 2013 at
the Gosford and Narara neighbourhood Centre Hall
The proposal and Community Update were advertised in the local paper,
Central Coast Express Advocate, on the 6 November 2013
Copies of the proposal and the Community Update were available at Erina
Motor Registry, Gosford Motor Registry, Gosford City Council and Roads and
Maritime Central Coast office at Woy Woy.

A Submissions Report was prepared and used to inform the concept design and this
environmental assessment. The majority of submissions were generally supportive of
the design upgrade and acknowledged the need to address existing safety and traffic
issues of the Pacific Highway.
A total of 46 submissions were received about the strategic concept design, which
focused on the following main issues:
•

•
•

•

•

Intersection treatments: A number of submissions focused on why the
display did not show traffic lights at the Pacific Highway and Railway Crescent
intersection. Other concerns focused removing the right turn movement at Dora
Street and traffic flow impact resulting from the installation of additional traffic
control lights on the Pacific Highway
Safety: The majority of submissions related to existing safety concerns at the
Pacific Highway and Railway Crescent intersection not being addressed
Cycle facilities: A number of enquiries requested clarification of the cycle
and / or pedestrian facilities. Comments supported the improvements shown in
the Community Update dated November 2013
Access during construction and traffic disruption: A number of
submissions expressed concerned about restriction of access to Gosford
Hospital due to construction work with the upgrade of the Central Coast
Highway at West Gosford. The other comment received related to the increase
in traffic volumes and traffic speed on Narara Valley Drive, which are both
outside of the study area for this proposal
Operational noise: A number of enquiries were focused on requests for more
information on operational noise (noise following completion of the proposal)
impacts on their property.

Where appropriate, these concerns have been addressed in the concept design (as
presented in this REF), or would be addressed during detailed design. Table 5-1
summarises the submissions received, Roads and Maritime responses and where
the issues have been addressed in the REF.
As part of the CIP, a stakeholder analysis was undertaken to identify the community
and stakeholders, understand the issues that concerned them, identify the
communication risks associated with the proposal and their implications for the
proposal.
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The main stakeholders identified in the CIP include the following:
•
•
•

•
•

•
•
•
•

•

Affected property owners
Local businesses (Lisarow Plaza, Albany International Corporation, Lisarow
Self Storage and other local businesses)
Specialist interest groups (ie Darkinjung Local Aboriginal Land Council,
Community Environment Network, Central Coast NSW Business Chamber and
Central Coast Chamber of Commerce and Industry)
The broader community, including pedestrians, cyclists and motorists using the
Pacific Highway
The local community and social infrastructure sporting clubs, including Central
Coast Football and educational institutions, including Lisarow Public School,
Lisarow High School and Narara Public School)
Transport operators (Lisarow Railway Station, freight services and bus)
Emergency services (Ambulance, Police, Fire Brigade, Bushfire Brigade and
State Emergency Service)
Media (Central Coast Express Advocate)
State agencies including:
−
Transport for NSW
−
Department of Planning and Environment (formally Department of
Planning and Infrastructure)
−
Department of Housing
−
Office of Environment and Heritage
−
Gosford City Council.
Utility owners, including:
−
Electrical supply and Street Lighting – Ausgrid
−
Gas – Jemena
−
Telecommunications (optic fibre and telephone) – Telstra
−
Telecommunications (optic fibre and telephone) – Optus
−
Telecommunications (optic fibre and telephone) – Nextgen and
Visionstream
−
Water – Gosford City Council
−
Sewer – Gosford City Council
−
NSW Trains – Rail services (including overhead wiring, high voltage
supply, communication and signalling services).
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Table 5-1 Summary of submissions received during consultation on the strategic concept design
Issue category

Issue description

How Roads and Maritime has addressed the issue to date

Relevant section
in REF

Intersection
treatments

The display did not show traffic
lights at the Pacific Highway and
Railway Crescent intersection.

The proposed intersection at Pacific Highway and Railway Crescent was
confirmed as having traffic lights installed at the intersection. It was
explained that the label was missing on the Community Update. This has
been rectified on the web site.

Appendix A
Section 3.2
Section 6-2

Removal of the right turn movement
at Dora Street

Investigations into providing a right turn out of Dora Street identified safety
concerns. Safety concerns included insufficient sight lines at the
intersection and potential collisions from traffic turning into Dora Street. It
was concluded that the right turn at Dora Street could not be safely
provided. As such, it was not supported.

Appendix A
Section 3.2
Section 6-2

Concern of traffic flow impacts from
the installation of additional traffic
control lights on the Pacific
Highway

Improving free flow conditions at the Macdonalds Road intersection was not
feasible as the intersection was next to an endangered ecological
community (EEC). Bypassing some legs of the intersection or providing a
roundabout would increase the size of the intersection resulting in a larger
impact on this area. A roundabout also had the disadvantages of reduced
traffic capacity, bicycle provision and no pedestrian provision.

Appendix A
Section 3.2
Section 6-2

Safety

The existing safety concerns with
Pacific Highway and Railway
Crescent being carried through into
the proposal by not controlling this
intersection.

The intersection at Pacific Highway and Railway Crescent was confirmed as
having traffic lights installed at the intersection. As stated about it was
explained that the label was not provided on the Community Update.

Appendix A
Section 3.2
Section 6-2

Cycle facilities

Request of Clarification of the cycle
and/or pedestrian facilities.

The proposal includes a shared path on one side of the road for the length
of the proposal stage. It was not policy or necessary to provide a shared
path on both sides of the road due to cost and limited usage. On road cycle
provision (cycle lane) would also be provided.

Appendix A
Section 3.2
Section 6-2

Noise/vibration
during road
operation

Requests for more information on
operational noise (noise following
completion of the proposal) impacts
on property.

Operational noise reduction treatments have been undertaken as part of the
concept design phase. Operational traffic noise modelling assessed two
future noise scenarios (2020 and 2030) and found that traffic noise would
not increase by more than 2dB(A) at any property as a result of the
proposal. In general, most receivers may experience an average increase

Section 6.4
Section 3.2
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Issue category

Issue description

How Roads and Maritime has addressed the issue to date

Relevant section
in REF

of 0.4 dB(A) and a maximum of 0.6 dB(A). This represents a change in
noise levels that are unlikely to be perceptible to the human ear.
Twenty-seven receivers currently experience acute traffic noise impacts
during daytime and night time hours respectively. These properties would
continue to experience acute traffic noise impacts during operation of the
proposal. During night time, acute traffic noise impacts may occur to an
additional 14 properties as a result of the proposal. All feasible and
reasonable operational noise mitigation measures to reduce traffic noise
levels at these residences would be considered during detailed design in
consultation with affected property owners.
Out of scope issues
Access during
construction and
traffic disruption

The restriction of access to Gosford
Hospital due to construction work
with the upgrade of the Central
Coast Highway at West Gosford.
Increase in traffic volumes and
traffic speed on Narara Valley
Drive.

This is outside the study area for this proposal.
Traffic would be carefully managed to ensure minimal delays during
construction. Additionally it is anticipated that the current work at West
Gosford would be completed before work on this proposal starts, giving
alternate access to the hospital.
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The draft REF (based on the 80 per cent concept design) was placed on public
display for comment from 6 February 2015 and 9 March 2015. A staffed display
regarding the draft REF was held at Lisarow Plaza on Tuesday 17 February 2015
between 10am and 2pm.
The draft REF was also placed on the Roads and Maritime website and made
available for download. Community Updates inviting comments were distributed to
properties in the proposal area and made available at the Service NSW Centre at
Gosford.
The public display was advertised in the Central Coast Express Advocate on
Friday 6, Friday 13 and Friday 20 February 2015. A media release was issued by the
NSW Government on 23 February 2015 advising of the concept design and draft
REF display and inviting community comment.
Following the submissions period, submissions and any comments submitted by the
public during this public display period were considered in a draft REF Submissions
Report, refer to Appendix G. The draft REF Submissions Report went on public
display in October 2015.
Roads and Maritime received a total of 10 submissions in response to the draft REF
display, which included three submissions from government agencies (Office of
Environment and Heritage, NSW State Emergency Service and Gosford City
Council), six submissions from individual community members and one submission
from a local business (Busways).
Each submission was examined individually to understand the issues raised. The
issues raised in each submission were extracted and collated, with corresponding
responses to the issues provided. Where similar issues have been raised in different
submissions, only one response has been provided. The issues raised and Roads
and Maritime’s response to these issues forms the basis of this section.
Of the submissions received, concerns were raised regarding specific aspects of the
proposal but no objections were received. The issues raised in the submissions
related to:
Government
Submissions noted Roads and Maritime’s previous and continuing consultation with
the government agencies.
Local Business
•

Traffic, transport and access, including the location of temporary bus stops.

Community
•
•
•

Design:
Refinements to turning lanes on The Ridgeway
Consultation:
Distribution of Community Update newsletter
Traffic and transport:
Provision of safe access to Lisarow Station via Railway Crescent
Installation of speed zone signage (out of proposal scope)

Upgrading the Pacific Highway, Ourimbah Street to Parsons Road, Lisarow
Review of Environmental Factors

110

•

•

Non-Aboriginal heritage:
Consultation and process leading to the demolition of a local heritage
item
Installation of a plaque to commemorate the local heritage item
Land use and property:
Impact to local business due to property acquisition
Impact on property security due to a retaining wall on southbound
carriageway of the Pacific Highway
Impacts on property value.

Acknowledgement letters were sent to each respondent. The details of submission
authors were retained and authors were advised when any additional project
information was to be released. Further detail of Roads and Maritime responses to
the issues raised is included in Sections 2.2 to 2.8 of the draft REF Submissions
Report, refer to Appendix G. Mitigation measures that were required to be updated
in the draft REF Submissions Report have been included in this REF.
In addition, Roads and Maritime also made some design refinements in finalising the
concept design following the display of the draft REF. These refinements have been
included in this REF and include:










Changes to water quality measures, refer to Section 2.6.5
Reinstating access for private properties, refer to Section 2.6.8
Refinements to the Lisarow rail overbridge and the southern approach to the
bridge, refer to Section 2.6.1
Extension of the left turn lane from the Pacific Highway into Railway Crescent
on the southern approach to the intersection, refer to Section 2.6.9
Changes to retaining walls at Railway Crescent and Dora Street, refer to
Section 2.6.10
Changes to drainage design, refer to Section 2.6.11.

In addition, other minor changes made to the proposal following consideration of
submissions received by Roads and Maritime following the display of the draft REF
included:




5.3

Installation of a plaque at the site of the former Pryor Brothers Store to
commemorate the history and local heritage values of the former building, refer
to Section 6.6
Minor changes to the proposed retaining wall on the Pacific Highway near
Parsons Road, refer to Section 2.6.10.

Aboriginal community involvement

The proposal has been considered against the requirements of the Procedure for
Aboriginal Heritage Consultation and Investigation (PACHCI) (Roads and Maritime,
2011b). This procedure involves the following:
•
•

Stage 1 – an internal Roads and Maritime assessment to determine whether a
proposal is likely to affect Aboriginal cultural heritage
Stage 2 – a preliminary external assessment with limited stakeholder
consultation to determine whether a proposal requires Part 6 approval from the
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•
•

NSW Office of Environment and Heritage under the National Parks and Wildlife
Act 1974
Stage 3 – if approval is required, Aboriginal community consultation and
investigation
Stage 4 – implementation of the assessment process.

Searches were undertaken of the Aboriginal Heritage Information Management
System (AHIMS) database and the NSW Atlas of Aboriginal Places on April 2014,
which did not identify sites or items within the study area. However, the Pacific
Highway Upgrade: Stage 4: Manns Road, Narara to Railway Crescent, Lisarow,
Preliminary Environmental Impact Assessment – Indigenous and non-Indigenous
Heritage report completed by Lewczak and Coroneos (2010) identified one area
within the footprint of the proposal as a Potential Archaeological Deposit (PAD).
A site assessment was undertaken as part of the proposal on the 22 September
2014 in consultation with the identified Aboriginal stakeholders under Stage 2 of
PACHCI. The site inspection determined that the areas identified as a PAD by
Lewczak and Coroneos (2010) did not contain any potential for archaeological
deposits. Aboriginal cultural heritage impacts are therefore not anticipated as a result
of the proposal (refer to Section 6.10).The Aboriginal Cultural Heritage Adviser for
Roads and Maritime Hunter Region has considered the documentation referred to
above and has agreed there is no requirement to proceed to Stage 3 of the PACHCI.
Roads and Maritime have issued two Aboriginal heritage clearance letters to confirm
that the proposal would not have an impact on any known Aboriginal heritage sites or
PADs (refer to the clearance letters included as Appendix H).
An Aboriginal Heritage Impact Permit under the National Parks and Wildlife Act 1974
would not be required for the proposal.

5.4

ISEPP consultation

Clause 13(1)(f) of the ISEPP (refer to Section 4.1) requires consultation with Gosford
City Council for development that would impact on council-related infrastructure or
services. Five local roads intersect the Pacific Highway in the proposal area (refer to
Section 2.2.2).
In addition, Clause 14(1) of the ISEPP requires consultation with council for a
development that would have an impact that is not minor or inconsequential on a
local heritage item (other than a local heritage item that is also a State heritage item).
As outlined previously, two heritage items are listed on the Gosford LEP 2014 (as
local significant) and at the time of the heritage assessment were located next to the
proposal. One item the Pryor Brothers Store was assessed under a Part 4 DA and
has since been demolished.
Clause 15 of the ISEPP states that a public authority must not carry out a
development on flood-liable land that would change flood patterns other than to a
minor extent, unless the authority has given written notice of the intention to carry out
the development to the relevant council. Land surrounding the proposal is liable to
flooding.
Consultation with Gosford City Council was carried out in accordance with Clause 13,
14 and 15 of ISEPP, on 23 June 2014 as part of the draft REF. The comments
received are summarised with response in Table 5-2 and a copy of the letter
received is included in Appendix I. A meeting with Gosford City Council was held on
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site on the 23 May 2014 and issues raised are included in minutes from the meeting.
As the proposal has not changed significantly as part of this REF no further
consultation under Clause 13, 14 and 15 of ISEPP has been undertaken.
Clause 16 of the ISEPP states that a consent authority must not carry out any of the
following development without giving written notice to the specified authority and
taking their responses into consideration:
(a) development adjacent to land reserved under the National Parks and Wildlife Act
1974 – the Office of Environment and Heritage
(b) development adjacent to a marine park declared under the Marine Parks Act
1997 – Marine Parks Authority
(c) development adjacent to an aquatic reserve declared under the Fisheries
Management Act 1994 – the Office of Environment and Heritage
(d) development in the foreshore area within the meaning of the Sydney Harbour
Foreshore Authority Act 1998 –Sydney Harbour Foreshore Authority
(e) development comprising a fixed or floating structure in or over navigable waters
– Roads and Maritime Services (maritime branch)
(f) development for the purposes of an education establishment, health services
facility, correctional centre or group home, or for residential purposes, in an area
that is bush fire prone land (as defined by the Act) –NSW Rural Fire Services.
No part of the proposal would be located in land reserved under the National Parks
and Wildlife Act 1974, next to a declared marine park, declared aquatic reserve or
foreshore area. Further, the proposal would not involve development over navigable
waters or for the purposes of an educational establishment, health services facility,
correction centre, group home or for residential purposes. As such, consultation with
the specific public authorities would not be required under Clause 16 of ISEPP for
this proposal.
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Table 5-2 Summary of I SEPP submission from Gosford City Council
Gosford Shire Council submission comments

Roads and Maritime response

Cross reference

Any loss in flood storage needs to be made up elsewhere.
Provide On Site Detention for all flood events up to one per cent AEP
(Annual exceedance probability) to compensate for increased
stormwater run-off from road.

Noted. Roads and Maritime would acquire Lot 1 DP2417 and
Lot 10 DP838947 for use as flood storage as part of the
proposal.

Section 6.1 and
Section 6.3

The 2D flood model needs to extend down to Teralba Street as the
railway line acts as a barrier to flood impacts.

The 2D model has extended down past Teralba Street to
Glen Road, Ourimbah.

Section 6.3 and
Appendix J

Adopt 50 per cent blockage to hydraulic structures less than six metres
wide.

A 50 per cent blockage was adopted for all hydraulic
structures that are less than six metres wide in the existing
case and without debris guards (see below) except for the
upstream railway and highway crossing near Ourimbah Street
Lisarow. This is consistent with the assumptions in the
Ourimbah Creek Flood Study.

Section 6.1 and
Appendix J

Provide debris traps at the entrance to road culverts to alleviate
blockage.

Debris guards are proposed for new and upgraded culvert
structures. A 10 per cent blockage factor is assumed at these
structures.

Section 6.3 and
Appendix J

Raised concrete mediums along highway should not affect road
overflows from existing or future one per cent AEP floodplains so as
not to adversely affect adjoining properties, particularly between
Parsons Road and The Ridgeway.

Raised medians have been accounted for in the flood
modelling.

Section 6.3 and
Appendix J

Stockpile sites to be located outside of one per cent AEP floodplains
where possible.

The main compound and stockpiles site would be located on
the western side of the Pacific Highway, between Ourimbah
Street and Teralba Street, Ourimbah which are outside the
one per cent AEP flood events.

Section 6.3 and
Appendix J

Raise Macdonald Road from Pacific Highway to Tuggerah Street or
provide elevated footpath/cycleway to improve emergency flood
access to Lisarow Primary School.

The Flooding and Hydrology Assessment (refer to Appendix
J) have noted that the flooding impacts on the floodplain
between Macdonalds Road and The Ridgeway are sensitive
to the raising of Macdonalds Road. As such, the levels of

Section 6.3 and
Appendix J

Flooding and Drainage Planning:
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Gosford Shire Council submission comments

Roads and Maritime response

Cross reference

Macdonalds Road have been maintained as close to existing
as possible to avoid increases in peak flood level.
An alternative evacuation route for the school could be
Macdonalds Road towards the south and then The Ridgeway
to Erina Heights, although the flood modelling conducted for
the proposal indicates some relatively shallow (up to 0.35
metres) overland flows over Macdonalds Road in up to the
one per cent AEP flood.
Maximum 0.01 mm increase in flood levels for two, five, 20 and 100
year flood events. There is to be no increase in flood flows which will
worsen the flood hazard or flood impact to any properties upstream or
downstream of the works.

The proposal would result in a typical maximum 0.01 metres
increase in peak flood levels for events between the two and
100 year events, with a focus on the flood sensitive properties
in the Tall Timbers estate Between Cox Street and Manning
Road).
There is up to a 0.06 metres flood level increase in the 20
year flood levels in the wetland area upstream of The
Ridgeway (0.03 metres in the 100 year) however there is a
minimum 0.6 metres freeboard above the 100 year flood level
to the lowest ground level on the residential estate at 889
Pacific Highway Lisarow.

Section 6.3 and
Appendix J

Need to assess sensitivity of flooding to a climate change of 15 per
cent increase in rainfall.

The flood assessment has assessed the sensitivity of flooding
from the proposal from climate change and has included a
15 per cent increase in rainfall in the 1 per cent AEP in the
hydrologic and hydraulic modelling.

Section 6.3 and
Appendix J

Need to assess flood events above the one per cent AEP up to
Probable Maximum Flood event to ensure that any work (ie Type F
barriers and medians) do not unnecessarily adversely affect adjoining
properties.

Solid barriers/high median features/noise walls have been
excluded from the concept design to avoid the potential flood
impacts that they may cause

Section 6.3 and
Appendix J

Noted.
A shared pedestrian cycle path 3 metres wide would be

Section 3.2 and
Section 6.2

Transport planning
Review comments remain unchanged to those provided to Roads and
Maritime Services on 06/12/13 as follows:
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Gosford Shire Council submission comments

Roads and Maritime response

The proposed shared pedestrian / cyclepath to be extended from the
western side of Pacific Hwy into northern side of Macdonalds Road
where it intersects Pacific Highway and into Tuggerah Street to at least
access into Pluim Park. This is because there is a large generation of
cyclists, especially young who would use this facility for training and
games if it were available, similarly, as is the case for safe access at
Adcock Park West Gosford.

provided next to the northbound carriageway from The
Ridgeway to Railway Crescent. Pedestrians and cyclists
using this path would be able to cross at the pedestrian
crossing facilities at the intersection of the Pacific Highway
and Macdonalds Road for safe travel to Pluim Park.

Maintenance of the Pacific Highway, from Pemell Street, North Gosford
to the M1 Pacific Highway, is carried out by Roads and Maritime
Hunter Roads Services. There are no issue that concern Roads
Maintenance Council Contract (RMCC).

Noted.

N/A

In relation to Roads and Maritime road work – usage of Council local
roads by Roads and Maritime as access roads to cart fill and heavy
loads. Our local roads surrounding the extent of the work should be
photographed and rated before and after the Project works. This will
show any damage done to Council Local Roads as a result of the
Project.

Roads and Maritime would undertake a photographic
inspection of local roads surrounding the proposal before
construction in order to identify condition of the local roads.
Follow-up condition surveys would be taken during and at the
end of construction to identify any damage from construction
vehicles during construction of the proposal. Any damage to
the local roads would be repaired by Roads and Maritime to
the condition and standard as identified in the existing
condition survey.

Section 3.2.5 and
Section 6.2

This proposal will provide better access to the State Road network than
currently being experienced.
Council is proposing to change the Tuggerah / Macdonalds Road
intersection to make Tuggerah Street the priority road off the Pacific
Highway. Macdonalds Road is now a minor road taking far less traffic
since The Ridgeway extension. These works are expected to be
undertaken by Council as part of its 2014/15 Capital Works Program –
Minor Traffic Facility Program. Plans can be provided if necessary.

Noted.

Section 3.2 and
Section 6.2

The planned Roads and Maritime works finish in The Ridgeway, short
of our proposed access to the car park and pedestrian refuge for the
Narara Valley Sporting Precinct.

Noted.

Section 6.2 and
Appendix I
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Gosford Shire Council submission comments

Roads and Maritime response

Cross reference

The existing kerb and gutter along the frontage of the Sporting Precinct
will not change.
Environment
No additional specific environmental issues raised under SEPP
(Infrastructure) Reg. 13 - 15 consultation. Previous environment
comments (as provided to the Roads and Maritime on 06/12/1) remain
valid for consideration as part of any REF for this project and includes
the following:
The proposal has the potential to result in direct and indirect impacts
on the threatened flora species Melaleuca biconvexa and the EEC
Freshwater Wetlands on Coastal Floodplains and Swamp Sclerophyll
Forest on Coastal Floodplains. These wetland communities also
provide potential habitat for a range of threatened and non-threatened
fauna species. Given this, ecological assessments undertaken as part
of the REF should explore mitigation and offset measures that maintain
or improve existing wetland and high biodiversity areas within the
Narara, Lisarow and Ourimbah floodplains.
The REF should also give consideration to the aims and objectives of
State Environmental Planning Policy 19 –Bushland in Urban Areas,
with particular focus on works adjacent to Council reserves R0219 –
Lisarow Wetland Reserve and R0034 Pacific / The Ridgeway Reserve.

Noted.

The proposal has considered direct and indirect impacts on
the threatened flora species Melaleuca biconvexa and the
EEC Freshwater Wetlands on Coastal Floodplains and
Swamp Sclerophyll Forest on Coastal Floodplains as part of
the Biodiversity Assessment and SIS; refer to Section 6.1
and Appendix C. As the proposal is likely to have a
significant impact to Melaleuca biconvexa, a Biodiversity
Offset Package is required. A summary of the Biodiversity
Offset Package is included in Section 7.4, with full details
included in the SIS.

Section 6.1 and
Appendix C

The REF has considered the aims and objectives of State
Environmental Planning Policy 19 –Bushland in Urban Areas
(refer to Section 4.1.2), with particular focus on work next to
Council reserves Lisarow Wetland Reserve and Pacific / The
Ridgeway Reserve.

Section 4.1.2

Roads and Maritime should contact Lisarow Anglican Church.

Roads and Maritime have met with a representative from the
Lisarow Anglican Church and Gosford City Council at the
cemetery in 22 July 2014. The outcome of this consultation is
provided in Table 5-3.

Section 5 and
Table 5-3

The proposal appears to have an impact on the Lisarow Cemetery.
This is an item of environmental heritage listed in Schedule 5 of the

A Statement of Heritage Impact for the Upgrade of the Pacific
Highway upgrade, Lisarow (Jacobs, 2014e) (SOHI) was

Section 6.6

Section 7.4 and the
SIS

Heritage
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Gosford Shire Council submission comments

Roads and Maritime response

Gosford Local Environmental Plan 2014. Prior to any work being
carried out, the applicant should submit a Statement of Heritage Impact
(SOHI) to Gosford City Council. Any proposed work that has a
detrimental impact on graves within the cemetery or surrounding
landscaping within the grounds should be amended to preserve the
significance of the item.

undertaken as part of this REF and has been summarised in
Section 6.6. The SOHI was provided to Gosford City Council
on the 25 July 2014.
The mitigation measures recommended in the SOHI included
that a structural audit of the item (including a photographic
record of the graves) would be undertaken before the start of
work and that in the event that the graves are damaged
during the construction of the proposal, the graves would be
repaired. Mitigation measures have also been included for
managing the relocation of the gate and for revegetation, and
landscaping activities near to the cemetery when the proposal
has been constructed.
Section 6.6 and
Appendix F

Gosford Council provided further comments (via email on the
1 September 2014) in regards to Lisarow Cemetery after discussion
with the cemetery representative. Council agree with the draft SoHI for
the relocation of the gates, however there is still concern about the
impact of the vegetation removal. The following issues were raised.
•

•

•

Location of the entry gates: Council agree with the Draft Report
SoHI which relates to the removal and relocation of the cemetery
gates. The gates should be retained at the Pacific Highway
entrance to the cemetery as close to their current position as
possible. In addition the work should be conducted by a qualified
stonemason with each stone being numbered (with a nonpermanent marker) so that they can be restored in the exact some
order. The stone and gates must be securely stored so that there is
no risk of loss or theft.
Removal of vegetation from the Pacific Highway frontage of the
cemetery. Council could not find reference to this in the draft SoHI.
Please confirm whether the trees (Camphor laurels) on the
boundary will need to be removed. If so this needs to be
addressed in the heritage impact assessment.
At present one of the reasons that the cemetery experiences
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Cross reference

The gates would be situated as close as possible to their
existing location. Before the gates’ removal each stone would
be numbered with a non-permanent marker to ensure that
they can be restored in the exact same order, The gates
would be removed and relocated by a stone mason. The
stone and the gates would be stored securely to prevent loss
or theft.

The Camphor Laurel trees on the boundary would be
removed as part of the proposal. After completion of the work
fast growing tree species would be planted along the new
boundary of the cemetery. More permanent, slow growing

Section 6.6

Section 6.6
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•

relatively little vandalism is because it is not easily seen from the
roadway and few people really know it’s there. As such it is
important that there is a plan for revegetating the front boundary of
the cemetery. There are a few options for this depending on what
the extent of the proposed vegetation clearance will be but the best
method would be to plant some fast growing species on the
immediate boundary which will provide screening while a more
permanent tree planting is established behind.
The Lisarow Anglican Church has had a Conservation
Management Strategy prepared for the cemetery and it would be
appropriate for Roads and Maritime to check with the Church as to
whether they may obtain a copy of the Strategy as part of the SOHI
Report.

Gosford City Council and Lisarow Anglican Church email response
provided 06/08/2014
A meeting between Council and Lisarow Anglican Church was held on
the 22 July 2014 to discuss the impact on Lisarow Cemetery and the
new location of the gates.
Council and the Lisarow Church confirmed that the preferred relocation
site for the cemetery gates would be next to the Pacific Highway and
as close to and in as close to their existing position as possible. It was
understood that some stairs would be required to the cemetery
grounds from the gate.
A request included for planting of some fast growing tree species along
this the cemetery / road corridor boundary line. The planting should be
at the rear of the Camphor Laurels which would be removed as part of
the work. More permanent tree species could then be planted behind
them that would eventually be the landscape replacement of the
Camphor Laurels which at present provide screening and contribute to
the visual character of the cemetery. It is important to provide
screening to the cemetery as at the moment it is the screening which is
protecting the headstones etc from vandalism.
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Roads and Maritime response

Cross reference

species would also be planted that would become a
replacement for the fast growing trees. This detail has been
included in the SOHI (refer to Appendix F) and the Visual
Impact, Landscape Character and Urban Design Report
(refer to Appendix D).

The SOHI has considered the Lisarow Cemetery Draft
Management Guidelines (2013).
Refer to the response above.

Section 6.6
and Appendix F
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Roads and Maritime response

Cross reference

Noted.

N/A

Water and sewage
Previous advice issued on 06/12/13 remains. Jacobs (Design
Consultant) has contacted Gosford City Councils (GCC) Water and
Sewage within the last day to arrange meeting for discussion 20%
water and sewer / utilities adjustment designs. Meeting will be
arranged more than likely next week.
Comments from 06/12/2013 are as follows:
Gosford to Wyong Trunk Main (GWTM):- impacted by proposals west
of the rail corridor.
The Roads and Maritime report identifies the trunk main route, its
change in size from DN900 to DN750 and a DN600 trunk main branch
at Narara Valley Drive; however emphasis of the main’s criticality in the
security of the region’s water supply – Gosford and Wyong LGAs –
requires redress within the report. The main is required for regular
transfers between Gosford and Wyong water supply systems, and is
not limited to supply during drought or water treatment plant shutdown.
The report’s has included reference to proposed swabbing works
where the main reduces from DN900 to DN750 within Railway
Crescent. The insertion of valve at the location was performed and with
no future works proposed works on the trunk main been completed. It
should be noted while the trunk main has a degree of cover the subject
valve will be impacted by proposals requiring reduction in finished
levels.
Road design incorporating a finished location of the trunk main within
the road surface will not be considered.
Narara Gravity Main (NGM):- impacted by proposals west of the rail
corridor.
Within the area of proposed road impact the NGM ranges in size and
material type from DN525 and DN600 VC at the north to DN750
HOBAS and VC in vicinity of the rail crossing and southern boundary of
the nursery at No.4 Manns Rd to the south. The main carries
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Construction or future traffic loading impact to the DN900
water main is generally only a significant design risk when the
cover is reduced to below 600 millimetres. Due to the main
being located in a proposed fill area and standard Roads and
Maritime corridor minimum large DN depth of 900 millimetres
no design risk is expected. During detailed design, further
investigations would be undertaken to confirm the water main
depth and to determine the final design level, surface
condition and maximum rip and compaction work.
Typical for a main of this size, movement into the road
carriageway would normally be supported by a condition
assessment and possible cathodlic protection. In extreme
cases a protection slab or excavation and concrete
encasement might be used.
A risk assessment on the impacted critical utilities would be
carried out to address Gosford City Council’s concerns during
detailed design.
Design of any relocated utilities would be carried out in
consultation with Gosford City Council.
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Roads and Maritime response

Cross reference

significant flows from the Lisarow, Niagara Park and Narara and is
considered a major main critical to the operation of the sewer system.
Works to the main shall require submission of Plan of Management
incorporating a Work Method Statement, a Risk Management Plan and
an Emergency Plan should a failure of the sewer carrier main occur
during the course of works to the main.
Council’s Water and Sewer Engineer Technical support recommends
risk assessment be undertaken to identify risks and consequence of
damage to critical items of infrastructure ie GWTM and the NGM. The
risk assessment should encompass construction and operating risk,
road damage in the event of critical items fail, the capability of the
relevant authorities to repair damaged infrastructure including road and
other services and associated contingencies.
The balance of water and sewer assets impacted by the proposed
options include water and sewer reticulation, water distribution, sewer
carrier, major water trunk and sewer rising (pressure) mains.
Minimum finished cover, minimum horizontal and vertical clearances to
all water and sewer assets shall be to Sydney Water Editions of WSAA
Water Supply Code and Sewerage Code of Australia and GCC
addendums and GCC’s Minimum Clearance Standard, whichever is
the greater. Considered impacts include the finished locations of utility
services and road construction techniques / methods and as such
details are to be provided to enable full assessment of option(s).
Increased minimum horizontal and vertical clearances apply on large
major trunk mains including the Gosford Wyong Trunk Main sewer
rising mains and larger gravity mains e.g. The Narara Gravity Main
critical to the operation of the water and sewer systems. While the
crossings of roadways may be inevitable the location of water and
sewer mains within roadways is not considered acceptable.
Where required, water and sewer assets shall be relocated to the
Water Authority’s defined street allocation services corridor. Water and
/or sewer relocation design plans to Council’s accepted design
standards for water supply and sewerage shall be submitted to
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Roads and Maritime response

Cross reference

Council’s Water and Sewer Section for approval. The Roads and
Maritime will be responsible for the full cost of design and construction
of main relocations.
The pipe material of Council’s existing asset may present additional
considerations for any proposed construction. Clearances may need to
be increased to ensure disturbance doesn't incur damage to existing
water and sewer assets. Compaction for trenching or road sub-base
work within close proximity to asbestos (AC) and cast iron (CICL)
assets is restricted to methods not incorporating mechanical vibration.
The finished locations of water and sewer assets are to remain
accessible at all times (24 hours unobstructed / unrestricted access).
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5.5

Government agency and stakeholder involvement

As part of the display of the strategic concept design, stakeholder meetings were
held with Gosford City Council on the 26 March 2014, Transport for NSW (TfNSW)
on the 8 April 2014 and Sydney Trains on the 27 May 2014. These meetings were
undertaken to provide stakeholders with an overview of the proposal, outline the
proposal objectives and to gather stakeholder feedback.
Roads and Maritime has consulted with relevant government agencies, utility service
owners and local and regional bus companies during the development of the concept
design and environmental impact assessment. This included meetings, and a series
of workshops that included a risk management workshop, a value management
workshop, a constructability workshop and a risk assessment workshop. Government
agencies consulted as part of this process included:
•
•
•

Gosford City Council
TfNSW
OEH.

In June 2014, relevant government authorities and agencies were sent a letter
detailing the proposal and providing an opportunity to comment. The agencies and
stakeholders contacted were:
•
•

NSW Department of Primary Industries (DPI)(Fisheries)
TfNSW, formerly RailCorp.

At the same time general consultation was undertaken with utility and service
providers whose services occur within or about the proposal area. This included
issuing general consultation letters, detailing the proposal and providing the service
provider with an opportunity to comment. Letters were sent to:
•
•
•
•
•

Optus
Nextgen
Telstra
Jemena
Busways.

On site meetings were also held with all the utility service providers. Comments were
received from a number of stakeholders and a summary of the issues raised in
submissions received and where these issues are addressed in the draft REF, are
provided in Table 5-3. Copies of the responses (and meeting minutes where
meetings were held) are included in Appendix I.
In addition Roads and Maritime have also consulted with OEH and Gosford City
Council on the Flooding and Hydrology Assessment (refer to Section 6.3 and
Appendix J) on the 1 October 2014. OEH and Gosford City Council accepted the
flood levels presented but were concerned about the increase in the flood response.
Comments received during the meeting were considered during finalisation of the
Flooding and Hydrology Assessment.
Ongoing consultation is also occurring between Roads and Maritime, Gosford City
Council and Wyong Shire Council in regards to the Biodiversity Offset Strategy.
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Table 5-3 Summary of formal consultation government agencies and service providers
Agency/ stakeholder

Consultation summary

Roads and Maritime
response

Relevant draft
REF section

Optus

Optus did not have any comments on the formal consultation letter. A meeting
with Optus was held on site on the 21 May 2014 and issues raised are
included in minutes from the meeting.

Noted

Meeting minutes
are included in
Appendix I

Nextgen

Nextgen did not have any comments on the formal consultation letter.
A meeting with Nextgen was held on site on the 25 July 2014 and issues
raised are included in minutes from the meeting.

Noted

Meeting minutes
are included in
Appendix I

Telstra

Telstra did not have any comments on the formal consultation letter. A meeting
with Telstra was held on site on the 23 May 2014 and issues raised are
included in minutes from the meeting.

Noted

Meeting minutes
are included in
Appendix I

Ausgrid

Ausgrid would require any relocation of its assets to be completed via a
customer funded, contestable project. A meeting with Ausgrid was held on site
on the 31 May 2014 and issues raised are included in minutes from the
meeting.

Noted

Meeting minutes
and email response
are included in
Appendix I

Jemena currently have a high pressure secondary main located near the
proposal. A duty of care exists to ensure this gas main is not compromised or
damaged during any future development or construction work.
A 100 millimetres high pressure secondary main would be affected by the
proposal. As such the following are required:
• A Jemena Pipeline Patrol Officer will be required on site during any site
work
• Care is required when operating machinery over the gas mains it is
advised no heavy machinery be used directly over the main
• The existing pipe cover level shall not be reduced on completion of any
work
• The current position, depth and cover of the gas main shall be
positively identified by a Jemena patrol officer
• Work method statements to be provided to Jemena for review and
acceptance before the start of any work

Noted

Meeting minutes
and email response
are included in
Appendix I

Email response
15/07/2014
Jemena
Email response
26/06/2014
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These details would be
included in the Construction
Environmental Management
Plan (CEMP).
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Agency/ stakeholder

Consultation summary

Roads and Maritime
response

Relevant draft
REF section

The Department of Planning and Environment confirm that they did wish to
make any comments about this proposal.

Noted.

Refer to email
included in
Appendix I

TfNSW have stated that the scope and items discussed during the Rail
Interface Meeting in April 2014 should be adopted.
It was also noted that from observation of the proposed road alignment it
appears to impact maintenance access to rail corridor on south side of station
while the setback for new cycle way shall require relocation of one or more
11 kV poles. The relocation towards station may impact on blowout clearances
to station footbridge and overhead wire portals within station. The overline
bridge with increased height should potentially require the undergrounding of
short 500 metres length of 11 kV to eliminate excessive pole heights nominally
above 18.5 metres.

Noted.

Minutes of the Rail
Interface Meeting
are in Appendix I

Jemena provided the Guidelines to third party for construction activities
near and over Jemena Gas networks and AGL assets.
A meeting with Jemena was held on site on the 23 May 2014 and issues raised
are included in minutes from the meeting.
•

Department of Planning
and Environment
Email response
14/07/2014
TfNSW / RailCorp
Email response
24/07/2014

Department of Primary
Industry (Fisheries)
Letter received
25/07/2014
Busways
Email minutes provided
2/7/2014 and email
response provided

The proposed road
alignment has been
relocated away from Lisarow
Railway station and
therefore would not impact
on the station or the 11Kv
poles in the vicinity of the
station.

DPI has reviewed the proposal and has no objections. The water bodies within
the proposal area are part of an internal drainage set at Lisarow and not
considered Key Fish Habitat by the department. However care should be taken
to minimise impacts of these water bodies as they function as wetland with a
number of ecological benefits for a range of aquatic and terrestrial
communities.

Noted.

Biodiversity and
water quality
(Section 6.1 and
Section 6-5.)

Consultation has included participation at workshop on the 25 June 2014
during the development of the concept design. At the meeting it was noted
that:
Pacific Highway and Manns Road upgrade, between Narara Creek Road
at Narara and Parsons Road at Lisarow

Noted.

Traffic and transport
(Section 6.1)
Email records are
included in
Appendix I
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Agency/ stakeholder

Consultation summary

Roads and Maritime
response

31/07/2014

Busways advised there are guidelines for them to serve a certain
amount of people for each suburb. If Route 37 is removed, the resident
at the Wyoming area will not be served with a bus
• Busways advised Route 37 are serving local resident such as school
student and elderly. Busway has no intention to remove or reroute
Route 37 in the near future
• If there is a need to remove Route 37, Busways will provide advice to
TfNSW and this will base on TfNSW approval
• It is Busways’ preference for the new propose connection between
Wyoming Road and Berrys Head Road to go ahead
• Busways advised if Roads and Maritime Services decided that the new
proposed connection was to be removed, Route 37 will need to go
along the Pacific Highway. This will force the resident to walk up to the
highway in order to catch the bus
• It is Busways’ preference to have in-lane bus stop to avoid safety
issue.
Pacific Highway upgrade, between Ourimbah St and Parsons Road,
Lisarow
• Busways was advised the bus stop near the Lisarow Cemetery
(southbound) was not provided in the concept design and the bus
stops proposed in the Ourimbah to Lisarow upgrade superseded the
above bus stop. Roads and Maritimes advised it is our preference to
remove the northbound bus stop adjacent to the cemetery. Busways
advised they have no objection to remove the northbound bus stop
near the Lisarow Cemetery as it is an old bus stop which is currently
not in use
• Busways was advised with the upcoming geotechnical investigation for
the project and noted minor delays are expected due to change of
traffic conditions.
Since the initial consultation on the 25 June the Roads and Maritime have
progressed with the development of the 20 per cent concept design. The

this proposal however
Roads and Maritime has
noted the information.

•
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REF section

Noted.
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Agency/ stakeholder

Consultation summary

Roads and Maritime
response

Relevant draft
REF section

design considered the relocation of the bus bays in Macdonalds Road to a
possible location in Tuggerah Street.
Roads and Maritimes requested Busways to consider relocation of the bus
bays in Macdonalds Road to a possible location in Tuggerah Street. This
request was to reduce earthworks, avoid bus stop on a tight curve and
maintain as much sight to the TCS intersection as possible.
Busways confirmed that they have no objection to the removal of the bus stops
in Macdonalds Road.
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Roads and Maritime requested DGRs for a SIS from the OEH in January 2015 and
DGRs were provided on the 25 March 2015; refer to Appendix E. Roads and
Maritime met with OEH on the 2 December 2015 to discuss the progress of the SIS
and outcomes of biodiversity offset assessments completed to date. Roads and
Maritime has prepared the SIS in accordance with the DGRs issued from the OEH on
the 25 March 2014 and the SIS is available on the project website.

5.6

Ongoing or future consultation

This REF will be placed on public display for comment in conjunction with the SIS.
Following the submissions period, Roads and Maritime will collate submissions. Any
comments submitted by the public during this period would be considered as part of
determination of the REF.
Acknowledgement letters will be sent to each respondent. The details of submission
authors will be retained and authors will be subsequently advised when project
information is released.
Any issues raised by the public during the display of the REF and the SIS would be
considered by Roads and Maritime in a Submissions Report. The Submissions
Report will be made publicly available on the Roads and Maritime website.
After consideration of community comments from the display of the REF and the SIS,
Roads and Maritime will determine whether the proposal should proceed as
proposed, or whether any alterations to the proposal are necessary, after receiving
OEH concurrence. The community will be kept informed about this Roads and
Maritime determination.
The Roads and Maritime Project Manager’s contact number will be available for
inquiries the community or affected road users may have during the public display
period and during construction.
Roads and Maritime will continue to update the project website:
(htpp://rms.nsw.gov.au/lisarow.html) and issue Community Update newsletters and
media releases during the display of this REF and during construction.

5.6.1 Ongoing consultation with affected landowners
If the proposal is determined, Roads and Maritime will consult with all directly
affected landholders before the start of construction activities. Roads and Maritime
will consult with:
•
•
•

Landowners whose access could be affected (access to private properties
would be maintained during construction)
Landowners whose land would be acquired, to ensure their concerns are
clearly understood and can be addressed wherever possible
Landowners affected by construction noise impacts (to discuss noise
mitigation) and out of hours work (including any night work), consultation would
occur before and during construction.
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5.6.2 Ongoing consultation with government agencies and service
providers
Roads and Maritime would continue to consult with government agencies such as
DPI, TfNSW, Gosford City Council, Wyong Shire Council and OEH before and during
construction, specifically in regards to staging plans, traffic management, temporary
road shut-downs, and conditions of approval associated with approval of the SIS.
Roads and Maritime would also continue to consult with service providers such as
AusGrid, Telstra and NextGen to ensure the design adheres to their requirements
and that no services are inadvertently impacted by the proposal.

5.7

Conclusion

Roads and Maritime has consulted with the local community, the Aboriginal
community, government agencies and stakeholders since 2009. Consultation has
included meetings, displays, newsletters, items in the local media, and a project
website. As a result, Roads and Maritime is confident that the proposal has been well
publicised and all interested individuals and stakeholders have had an opportunity to
learn about the proposal and to comment on it. Feedback received has been
generally supportive of the proposal. Roads and Maritime will continue to consult with
the local community, government agencies and stakeholders.
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6

Environmental assessment

This section of the REF provides a detailed description of the potential environmental
impacts associated with the construction and operation of the proposal. All aspects of
the environment potentially impacted upon by the proposal are considered. This
includes consideration of:
•

•

The factors specified in the guidelines Is an EIS required? (DUAP 1999) and
Roads and Related Facilities (DUAP 1996) as required under clause 228(1)(b) of
the Environmental Planning and Assessment Regulation 2000. The factors
specified in clause 228(2) of the Environmental Planning and Assessment
Regulation 2000 are also considered in Appendix B.
Potential impacts on matters of national environmental significance under the
EPBC Act 1999 in accordance with the strategic agreement refer further to
Section 4.4.

Site-specific safeguards are provided to ameliorate the identified potential impacts.

6.1

Biodiversity

A Biodiversity Assessment (Jacobs 2015a) and a SIS (Jacobs 2016a) was completed
for the proposal to identify the extent and magnitude of potential impacts of the
proposal on biodiversity. The Biodiversity Assessment (Jacobs, 2014g) completed for
the draft REF is presented in full in Appendix C. The SIS is available as a separate
document
on
the
Roads
and
Maritime
Services
website
at: htpp://rms.nsw.gov.au/lisarow.html. The following is a summary of the results of
the Biodiversity Assessment (Jacobs 2015a) and the SIS (Jacobs 2016a).

6.1.1 Methodology
The following briefly outlines the methodology completed for the original Biodiversity
Assessment and the SIS. The methodology adopted for further surveys in the more
recent SIS, was guided by the DGRs from the OEH. For the full details of the
methodologies for each study refer to Chapter 2 of the Biodiversity Assessment and
Chapter 4 of the SIS.

Study area
For the purposes of the Biodiversity Assessment, the study area encompassed the
full extent of the concept design, including water quality and drainage infrastructure,
ancillary sites and a construction buffer, refer to Figure 6-1. For the purposes of
completing the threatened species and protected matters database searches a
broader study area was assessed and consisted of a 10 kilometre radius around the
proposal.
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Figure 6-1 | Direct construction and operational impact
Legend
Concept design
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REVIEW OF ENVIRONMENTAL FACTORS
Upgrade of the Pacific Highway, Ourimbah Street to Parsons Road, Lisarow
K:\NBIF\Projects\NB98077\Technical\Spatial\ArcMap\REF\NB98077_REF_F018_BioD_StudyArea_r5v1.mxd

Review of literature, mapping and government database
A review of existing information and government maintained databases relevant to
the study area was undertaken. Where applicable, a ten kilometre radius was used
when searching databases. The following information was reviewed:
•
•
•
•
•
•
•
•
•

Gosford City Council Local Environmental Plan (LEP) (2014)
Gosford City Council Significant Vegetation Map (Accessed April 2014)
Atlas of NSW Wildlife, maintained by the NSW Office of Environment and
Heritage
NSW BioNet (OEH Accessed April 2014)
The Protected Matters Search Tool (PMST) provided under the EPBC Act
(Accessed April 2014)
The Natural Vegetation of the Gosford Local Government Area, Vegetation
Mapping (Bell 2004)
Preliminary Ecological Investigation. Pacific Highway Improvements Stage 4 Manns Road Narara to Railway Crescent Lisarow (Hyder 2009)
Pacific Highway Upgrade Narara to Lisarow Biodiversity Assessment (Parsons
Brinckerhoff 2012)
Risk assessment guidelines for groundwater dependent ecosystems, Volume 3
– Identification of high probability groundwater dependent ecosystems on the
coastal plains of NSW and their ecological value (Kuginis L, Byrne G, Serov P,
Williams J.P, 2012).

Field investigations
The flora surveys undertaken for the Biodiversity Assessment and the SIS are
summarised below in Table 6-1. A total of 10 days of flora surveys have been
undertaken during winter and spring in 2014 and 2015.
Table 6-1Timing and survey type for flora surveys
Proposal

Survey
dates

Survey type

Season

April

Targeted surveys for threatened flora
species in particular the distribution and
abundance of Melaleuca biconvexa
including stem counts.

Autumn

18
August
2014

Floristic plots and targeted surveys for
threatened flora species.

Winter

19-21
August 2015

Targeted
surveys
for
biconvexa and regional
assessment.

Melaleuca
population

Winter/early
spring

28
August
2015

Floristic plots and targeted surveys for
Melaleuca biconvexa and regional
population assessment.

Winter/early
spring

9 September
2015

Floristic plots and targeted threatened
flora surveys Syzygium paniculatum,
Prostanthera askania and Dendrobium
melaleucaphilum.

Spring

15
September
2015

Floristic plots and targeted threatened
flora surveys Syzygium paniculatum,
Prostanthera askania and Dendrobium
melaleucaphilum.

Spring

10-11
2014
Biodiversity
Assessment

Species Impact
Statement
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Proposal

Survey
dates

Survey type

Season

16 October
2015

Floristic plots and targeted threatened
flora surveys Syzygium paniculatum,
Prostanthera askania and Dendrobium
melaleucaphilum.

Spring

Fauna surveys were conducted over all four seasons from April to September 2014
and August to March 2016 for a total of 14 days. Details of the field survey times, and
daily rainfall conditions experienced during the surveys are provided in Table 6-2.
Rainfall records are taken from Gosford (Narara Research Station). The range of
survey times and conditions were considered suitable for detection of the majority of
fauna groups and targeted threatened species.
Table 6-2 Timing, weather and rainfall conditions for fauna surveys
Survey dates

Season / Survey
Period

Rainfall each 24
hour period (mm)

Total rainfall 7 days
preceding survey
date

10 April 2014

Autumn / day

0.0 mm

37.0 mm

11 April 2014

Autumn / day

3.0 mm

37.0 mm

24 April 2014

Autumn / day and
night

16.8 mm

30.0 mm

9 Sept 2014

Autumn / day and
night

0.2 mm

50.0 mm

12 August 2015

Winter / morning

0 mm

0 mm

20 August 2015

Winter / morning

0 mm

0 mm

19 October 2015

Spring / day

0.2 mm

10 mm

20 October 2015

Spring / morning

0.4 mm

4.4 mm

21 October 2015

Spring / morning

1.2 mm

2 mm

22 October 2015

Spring / morning

3.8 mm

1.6 mm

23 October 2016

Spring / day

16.8 mm

4.2 mm

29 December 2015

Summer / night

3.6 mm

96.4 mm

30 December 2015

Summer / night

3.2 mm

103.2. mm

24 March 2016

Autumn / night

0 mm

71.8 mm

The purpose of the field surveys was to identify the biodiversity values within and
next to the proposal, with the objective of assembling quantitative and qualitative
data on flora and fauna diversity and the distribution of vegetation and habitat
associations. The surveys were designed to use a range of methods including
vegetation mapping, habitat assessments, flora plots, transects, general traverses
and targeted searches for threatened flora and fauna species. The survey targeted
threatened flora and fauna species considered to potentially occur.
The fauna survey effort mainly involved habitat assessment to identify the potential
distribution and abundance of threatened fauna in relation to the identified habitats.
Dedicated surveys for diurnal birds, mammals, amphibians and reptiles were
conducted in addition to recording of signs of significant fauna. Dedicated handsearches were conducted where surface rocks or logs were encountered for
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sheltering reptiles, frogs and small mammals. All water bodies were searched during
diurnal surveys to identify active and calling frogs.
The flora survey effort included general traverses comprised random searches
throughout targeted areas to develop a flora inventory (refer to Appendix C of the
Biodiversity Assessment included in this REF as Appendix C) and to complete
searches for threatened species, as well as to opportunistically record the distribution
of vegetation communities, significant habitat attributes and any other factors that
may be of interest. Plot sampling (20 x 20 metre) was also used to identify the
vegetation structure and floristic composition of vegetation communities, determine
ecological condition and record the cover/abundance of threatened flora species.
Biobanking condition assessment plots were undertaken which includes a
20 x 20 metre quadrat for recorded floristic diversity, combined with a 50 metre
transect for recording vegetation cover and a 20 x 50 metre quadrat for recording
fauna habitat and regeneration.
Melaleuca biconvexa (Biconvex Paperbark) has been previously identified in the
study area (Hyder 2009; OEH 2014). To estimate the population size and cover
abundance of Melaleuca biconvexa in habitats of the study area, stem counts and
estimates of proposal foliage cover were conducted within 20 x 20 metre plots. The
visual assessment and stem count methods were modified from Duncan (2001).
Stem counts involved counting the number of above ground stems within the
following age class criteria:
• Mature/intermediate: Stems Diameter at Breast Height (DBH) of greater than 200

millimetres and greater than two metres in height

• Immature: Stems DBH less than 200 millimetres and less than two metres in

height
• Juvenile: The presence of saplings and suckers below two metres in height were
recorded.

The regional population of Melaleuca biconvexa was assessed within the Wyong and
Gosford Local Government Areas (LGAs) for the SIS using a combination of existing
spatial data and ground-truthing surveys. Spatial data layers analysed included:
• Wyong Shire Council (2015) Melaleuca biconvexa - polygon spatial data layer
• OEH (2015) Atlas data records - Melaleuca biconvexa
• Broad-scale vegetation mapping (Somerville 2009; Bell 2002; Bell 2004)
• Cadastral and property data
• Local Environment Plans – Wyong Shire Council and Gosford City Council.

From the above data sources accessible lands with known records of Melaleuca
biconvexa or suitable habitat were targeted for ground-truthing and population
assessments. Ground-truthing surveys included traverses through suitable habitat on
accessible lands and a series of plots (20 x 20 metre) to undertake stem counts and
cover/abundance assessments for Melaleuca biconvexa as well as recording
vegetation condition and any other notable attributes. Habitat condition was
assessed within habitats occupied by Melaleuca biconvexa based on a basic scale of
condition as specified in Table 4-3 of the SIS.
The Wyong LGA spatial layer of Melaleuca biconvexa was ground-truthed in the
Wyong LGA and existing polygons were modified where applicable based on a mix of
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ground-truth data points and aerial photography, and new polygons were created
where additional individuals were recorded. In the Gosford LGA existing records
were targeted on accessible lands and the abundance and distribution of plants were
ground-truthed and new polygons created across the distribution. Aerial photography
interpretation was used to modify some polygons from the Wyong LGA spatial data
layer using recent ortho-rectified aerial imagery as well as other spatial layers
including vegetation communities and topography. A confidence level was assigned
to each polygon based on the quality of the existing and collected data. The three
confidence levels assigned to polygons comprise:
• High: Generally comprises areas where there was sufficient access for surveys

and individuals have been confirmed throughout the majority of the polygon. Plotbased stem counts and cover/abundance assessments were undertaken within
these patches
• Moderate: Generally includes areas where individuals have been confirmed but
the ground-truthing surveys were limited to a portion of existing polygons from the
Wyong LGA spatial layer and/or there are numerous recent records within the
polygon. Plot-based stem counts and cover/abundance assessments were
undertaken within some of these patches
• Low: Existing polygons from the Wyong LGA spatial where there has been no
ground-truthing surveys undertaken. These polygons are from the Wyong LGA
spatial data layer, however around one third of these polygons have been
modified based on recent aerial imagery and are likely to more accurately reflect
the distribution of Melaleuca biconvexa at these locations. Taking a precautionary
approach these polygons have been assumed to have an overall low abundance
of Melaleuca biconvexa (ie 250 stems/ha).
Population numbers were then attributed to each polygon based on stem counts and
cover/abundance assessments undertaken, or where formal counts were not
undertaken a basic scale was used to gauge the abundance of Melaleuca biconvexa
particularly where access was limited. The basic scale for gauging the abundance of
Melaleuca biconvexa was adapted from Duncan (2001) and included the following
categories:
• Low: 1-10 per cent cover/abundance and/or less than 500 stems per hectare
• Moderate: 10-30 per cent cover/abundance and between 500 and up to

1,250 stems per hectare

• High: Greater than 30 per cent cover/abundance and greater than 1,250 stems

per hectare.

Population estimates were undertaken across the mapped distribution including
populations confirmed from the ground-truthing surveys and unconfirmed polygons
from the Wyong LGA spatial dataset. Estimates of the local population for Melaleuca
biconvexa in the Wyong and Gosford LGA were extrapolated from the mapped area
of occurrence and average densities determined from the plot data and general
assessments of cover/abundance.

6.1.2 Existing environment
Vegetation communities
Five vegetation community types are represented in the study area and are classified
based on descriptions by Bell (2004) and include:
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•

•
•

•
•

Alluvial Paperbark Sedge Forest (Biometric vegetation type: Melaleuca
biconvexa - Swamp Mahogany - Cabbage Palm swamp forest of the Central
Coast (HU937))
Freshwater Typha Wetland (Biometric vegetation type: Typha rushland
(HU951))
Coastal Narrabeen Moist Forest (Biometric vegetation type: Blackbutt Turpentine - Sydney Blue Gum mesic tall open forest on ranges of the Central
Coast (HU782))
Disturbed Regrowth
Exotic Trees and Shrubs.

These vegetation communities are mapped in Figure 6-2 and are described below
along with legal status and fauna habitat attributes in Table 6-3. Areas of vegetation
in land use zones E2 - Environmental Conservation are subject to the requirements
of SEPP 19, refer to Section 4.1.2. ISEPP removes the need to implement SEPP 19,
however they have been considered in this assessment.
Threatened ecological communities
A total of 21 threatened ecological communities (TECs) were identified as potentially
occurring in the locality and these are listed in Table A1 of Appendix A of the
Biodiversity Assessment (refer to Appendix C). Six of these TECs were targeted in
the SIS. Following detailed local survey, two of these TECs which are considered
endangered (ie EEC) have been confirmed as occurring in the study area and
include Freshwater Wetlands and Swamp Sclerophyll Forest, refer further to Table 63. There are no endangered populations that have been identified for assessment in
the SIS and no preliminary listed species that are likely to occur in the region.

Threatened flora species
Based on regional records and reports, the Biodiversity Assessment identified a total
of 36 threatened flora species have been listed as having the potential to occur in the
broader study area, refer to Figure 6-3. These threatened flora species have been
listed in Table A-2 of Appendix A in the Biodiversity Assessment (refer to
Appendix C). Of these 36 species, one species Melaleuca biconvexa was
confirmed, 18 species were considered to have a low potential to occur based on the
absence of suitable habitat, distributional limits of the species and/or absence despite
targeted surveys and 17 species are considered unlikely to be present based on a
complete absence of suitable habitat.
The SIS targeted the following four threatened flora species for further consideration:
•
Melaleuca biconvexa (Biconvex paperbark)
•
Syzygium paniculatum (Magenta Lilly Pilly)
•
Dendrobium melaleucaphilum (Spider Orchid)
•
Prostanthera askania (Tranquil Mintbush).
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Figure 6-2 | Vegetation communities (including areas of EEC)
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Table 6-3 Description of vegetation communities, endangered ecological communities and fauna habitat in the study area
Map Unit

Biometric
vegetation
type

Status (TSC Act)

Structure and floristics

Fauna habitat
characteristics

Map Unit 1:
Alluvial
Paperbark
Sedge Forest

Melaleuca
biconvexa Swamp
Mahogany Cabbage Palm
swamp forest
of the Central
Coast (HU937)

Swamp
Sclerophyll Forest
on Coastal
Floodplains of the
New South Wales
North Coast,
Sydney Basin and
South East Corner
Bioregions
(Swamp
Sclerophyll
Forest)

This community occurs widely in low lying location along the north and south side of the road and
surrounding the open wetland communities. This community is dominated by Swamp Mahogany
(Eucalyptus robusta) and Biconvex Paperbark (Melaleuca biconvexa). Other small tree species in
this community include Cheese Tree (Glochidion ferdinandi), Cabbage Tree Palm (Livistona
australis) and Snow-in-summer (Melaleuca linariifolia). The understorey supports a low to
moderate diversity of sedges and herbs including Tall Saw-sedge (Gahnia clarkei), Tall Sedge
(Carex appressa), Spike-rush (Eleocharis sp.) and Harsh Ground-fern (Hypolepis muelleri).

The presence of large
and mature Swamp
Mahogany is of
significance due the
species production of
flowers and nectar in
winter and is important
for wide-ranging
nectivorous fauna such
as the threatened Greyheaded Flying-fox and
Swift Parrot.

Many areas of this community is in a disturbed condition (refer to Plate 1) resulting from weed
invasion, urban runoff and altered hydrology from surrounding development, with a moderate to
high abundance of Small-leaved Privet (Ligustrum sinense) and Camphor Laurel (Cinnamomum
camphora). There are several patches of high condition vegetation (refer to Plate 2) with limited
weed invasion, particularly lower elevated patches where ground conditions are too swampy for
invasive weeds to become established. The majority of this vegetation would be intermittently
inundated following heavy or prolonged rain events. Permanent standing water is present
throughout which would only dry out during drought periods.
This community is listed as endangered under the TSC Act and the threatened flora species
Biconvex Paperback (Melaleuca biconvexa) is present within this community.

Map Unit 2:
Freshwater
Wetland

Typha rushland
(HU951)

Freshwater
Wetlands on
Coastal
Floodplains of the
New South Wales
North Coast,
Sydney Basin and
South Basin and
South East Corner
Bioregions
(Freshwater
Wetlands)

This community occurs at the southern end of the site and also between the highway and the rail
line on the western side of the road. Areas of this community are dominated by dense growth of
Cumbungi (Typha orientalis) and Tall Sedge (Carex appressa) (refer to Plate 3), and Harsh
Ground Fern (Hypolepis muelleri) and Knotweeds (Persicaria spp.) are often present on the
edges. The wetland area at the southern end of the study area (refer to Plate 4) mainly consists of
open water with macrophytes on the edges. Biconvex Paperbark and Swamp Mahogany occur on
the edges of this community.
This community is in relatively high condition with limited weed invasion, however urban runoff and
modified hydrology regimes is likely to have resulted in some modification to the community. Areas
of this community are likely to be permanently inundated outside of extended drought periods, with
fringing areas being inundated intermittently.
This community is listed as endangered under the TSC Act.
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Map Unit

Biometric
vegetation
type

Status (TSC Act)

Structure and floristics

Fauna habitat
characteristics
The habitat is suited to a
range of common water
birds and common frog
species.

Map Unit 3:
Coastal
Narrabeen
Moist Forest

Blackbutt Turpentine Sydney Blue
Gum mesic tall
open forest on
ranges of the
Central Coast
(HU782)

Not listed

This majority of this community occurs in the elevated lands and slopes at the northern end of the
study area (refer to Plate 5), northwest of the Main Northern Rail Line surrounding the cemetery.
Dominant species include Sydney Blue Gum (Eucalyptus saligna), Turpentine (Syncarpia
glomulifera) and Blackbutt (Eucalyptus pilularis). The understorey includes a high diversity of small
trees, shrubs, grasses and forbs. Small trees include a Cheese Tree, White Euodia (Melicope
micrococca), Willow Bottlebrush (Callistemon salignus), Brush Muttonwood (Myrsine howittiana)
and Murrogun (Cryptocarya microneura). Dominant shrub species include Elderberry Panax
(Polyscias sambucifolia), Yellow Pittosporum (Pittosporum revolutum), Coffee Bush (Breynia
oblongifolia) and Narrow-leaf Geebung (Persoonia linearis). Groundcovers species include mix of
grasses and forbs such as Bordered Panic (Entolasia marginata), Caterpillar Flower
(Gymnostachys anceps), Soft Bracken (Calochlaena dubia) and Mat-rush (Lomandra longifolia).
There is also a diversity of climbers including Lawyer Vine (Smilax australis), Snake Vine
(Stephania japonica) and Wombat Berry (Eustrephus latifolius).

Tall canopy with low
abundance of small
hollows, dense mid and
understorey suited to a
range of birds and
mammals. Potential
habitat for Powerful Owl.

This community is in a moderate condition with a partially disturbed understorey dominated by
invasive weeds in areas including Small-leaved Privet, Lantana camara, Camphor Laurel and
Ochna (Ochna serrulata).
Map Unit 4:
Disturbed
Regrowth

n/a

Not listed

Disturbed regrowth occurs in former areas of Alluvial Paperbark Sedge Forest and Coastal
Narrabeen Moist Forest. This map unit occurs along the edges of the highway northwest of the
Main Northern Rail Line and next to The Ridgeway is dominated by Blackbutt (Eucalyptus
pilularis), Sydney Blue Gum (Eucalyptus saligna) and Swamp Mahogany (Eucalyptus robusta) with
several weed species, mostly Small-leaved Privet, Camphor Laurel and Lantana.

Mix of tree species
provide shelter and food
resources for nectivorous
birds and bats.

Map Unit 5:
Exotic Trees
and Shrubs

n/a

Not listed

This map unit occurs in previously disturbed areas next to the Pacific Highway, where exotic trees
and shrubs have become dominant, such as areas surrounding the Main Northern Rail Line and
surrounding the drainage line on the eastern side of the Pacific Highway (refer to Plate 6).

Provides shelter for
common fauna species
such as Ringtail
Possums and small birds.
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The SIS notes a relatively large population of Melaleuca biconvexa has been identified in the
study area as part of previous studies for the proposal. No other threatened flora species
were recorded despite further targeted surveys being completed, including additional
surveys for Syzygium paniculatum, Prostanthera askania and Dendrobium melaleucaphilum.
Habitat in the study area for these potentially occurring threatened flora species is limited
and generally unsuitable; refer further to Section 4.3.1 of the SIS (Volume 3).
Targeted surveys were also completed as part of the SIS of the local and regional
populations of Melaleuca biconvexa to identify the wider local distribution of the species and
determine the importance of the local population impacted by the proposal. The survey
confirmed that the local population of Melaleuca biconvexa which is defined as individuals
within 500 metres of the proposal was 13.35 hectares in size. In comparison the regional
population of Melaleuca biconvexa which is defined as individuals within five kilometres of
the proposal was 35.75 hectares in size.
The Biodiversity Assessment and SIS have identified that Melaleuca biconvexa is
widespread within the proposal and occurs as a dominant mid-storey species within the
Alluvial Paperbark Sedge Forest along the length of the proposal. The major locations of
Melaleuca biconvexa in the study area are shown in Figure 6-4.
The results of the targeted field assessments for 15 plot sites for Melaleuca biconvexa
identified that there is a mean number of 33 mature stems recorded in a 400 metre squared
area, which equates to around 825 matures stems per hectare.
According to Matters of National Environmental Significance (MNES) Significant Impact
Guidelines 1.1 EPBC Act (SIG 1.1) (DoE 2013) an ‘important population’ is a population that
is necessary for a species’ long-term survival and recovery. This may include populations
identified as such in recovery plans, and/or that are:
•
•
•

Key source populations either for breeding or dispersal
Populations that are necessary for maintaining genetic diversity, and /or
Populations that are near the limit of the species range.

There is no official recovery plan or threat abatement plan for this species. The portion of the
Melaleuca biconvexa population is however located in the Lisarow wetland, one of three
identified sites for conservation investment under the NSW ‘Saving our Species’ program.
While this is a State-based conservation program, the fact that the site has been recognised
as important for the long-term survival of the species and is targeted for recovery plan
actions is consistent with the definition for an ‘important population’ as defined under the
SIG1.1 (DoE 2013) due to the fact that is likely important for maintaining genetic diversity or
a key source population.
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Threatened terrestrial fauna species
The Biodiversity Assessment (refer to Appendix C) identified a total of 61 threatened
terrestrial fauna species listed under the TSC Act and the EPBC Act that may potentially
occurring in the broader study area, refer to Figure 6-5. The DGRs (refer to Appendix E)
identified 41 target threatened fauna species, including five threatened fauna that were not
previously identified. Assessments of the likelihood of the species to occur in the habitat
present near the proposal including on a transient basis was undertaken. A total of
27 threatened fauna species were identified within the Biodiversity Assessment and the SIS
as having a moderate potential to occur and these are listed in Table 6-4. The Biodiversity
Assessment identified 18 species while the SIS identified 24.
More broadly, surveys completed for the Biodiversity Assessment and the SIS identified a
total of 78 species was recorded from the survey, comprising 9 mammals, 59 birds, 5
amphibians and 5 reptiles (refer to Appendix C of the SIS). The total number of species
identified included both threatened and non-threatened species.
Mammals
The most common mammal species recorded was the Grey-headed Flying-fox (Pteropus
poliocephalus) a threatened species listed as vulnerable under the TSC Act and the
EPBC Act. The species was observed predominantly during the autumn-winter surveys
associated with flowering Swamp Mahogany. Swamp Mahogany is an important winterflowering eucalypt in the diet of Grey-headed flying-fox in coastal areas and is present at the
site and the number of flying-foxes observed indicates that habitat in the study area would
be considered foraging habitat for a proportion of the local population. Flying-foxes were
observed feeding throughout all areas of the swamp forest habitat, including trees
overhanging the existing highway, and up to 10 individuals were recorded on one evening.
Sighted locations of Grey-headed Flying-fox are shown in Figure 4-5 of the SIS.
Low numbers of the native Common Ringtail Possum (Pseudocheirus peregrinus), Common
Brushtail Possum (Trichosurus vulpecula) and Brown Antechinus (Antechinus stuartii) were
reported, particularly in the dominant swamp forest habitat. The introduced Black Rat (Rattus
rattus) was also reported from the swamp forest habitat and is expected to be common in
the study area. Individuals of the both the Brown Antechinus and Black Rat were captured in
tree traps during the spring survey. A Water Rat (Hydromys chrysogaster) was observed in
Wetland A, refer to Figure 6-6.
One microchiropteran bat species was captured, a male Little Forest Bat (Vespadelus
vulturnus), the species is likely to be common in the study area and roosts in tree hollows,
and cracks in dead trees. No roosting bats were found in the inspection of the culverts during
the April survey.
A total of 78 bat calls were recorded and able to be analysed, this resulted in possible and
probable identification of nine bat species. This included possible recording of four
threatened species listed under the TSC Act as vulnerable, including: the Eastern Bentwingbat (Miniopterus schreibersii oceansis), Little Bentwing-bat (Miniopterus australis), Greater
Broad-nosed Bat (Scoteanax rueppellii) and Eastern False Pipistrelle (Pipistrellus
tasmaniensis).
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Birds
A total of 59 bird species were recorded over four seasons, which includes a diversity of
forest-dwelling and wetland bird species. No threatened bird species were recorded. The
winter survey was dominated by nectivorous species associated with the abundance of
flowering Swamp Mahogany, particularly Rainbow Lorikeet (Trichoglossus haematodus) and
also Yellow-faced Honeyeater (Lichenostomus chrysops), Lewins Honeyeater (Meliphaga
lewinii) with lower abundance of Scarlet Honeyeater (Myzomela sanguinolenta).
The wetland habitats support a low diversity of species, mainly Australian White Ibis
(Threskiornis moluccus), Pacific Black Duck (Anas superciliosa), and Chestnut Teal (Anas
castanea).
Two migratory species listed under the EPBC Act, the Cattle Egret (Bulbulcus ibis) and
Black-faced Monarch (Monarcha melanopsis), were reported in the spring-summer survey.
Cattle Egrets were commonly seen in the cleared grazing land to the east of the proposal
area habitats.
Evidence of nesting by Brush Turkey (Alectura lathami) was observed on the slopes
associated with the moist forest habitat. Suitable habitat for this species is very limited, and it
appears to be associated close to residences in the moist slope at the south western end of
the study area.
Species which were only sighted once and considered uncommon included the Azure
Kingfisher (Alcedo azurea), Shining Bronze Cuckoo (Chrysoccyx lucidus), Satin Bowerbird
(Ptilonorhynchus violaceus), Eastern Spinebill (Acanthorhynchus tenuirostris), and Whiteheaded Pigeon (Columba leucomela).
Amphibians and Reptiles
Despite the abundance of expected potential habitat for frogs associated with the swamp
forests and open wetland habitats, frog species diversity and richness was low. Five species
were reported from four surveys. These surveys included two summer surveys following
over 100 mm of rain and considered optimum for detection of frogs, suggesting that the
species richness recorded is likely to represent the full extent of the frog assemblage. In all
habitats, the water quality was observed to be very poor associated with siltation, but also
run-off from urban areas with extensive evidence of algae and oils slicks on the surface of
the water.
Several common amphibian species were recorded in the wetland habitats, including the
Common Eastern Froglet (Crinia signifera), Striped Marsh-frog (Limnodynastes peronii),
Tylers Tree Frog (Litoria tyleri), and Eastern Dwarf Tree Frog (Litoria fallax). There is a low
potential for the study area to provide habitat for threatened frog species such as the Greenthighed Frog (Litoria brevipalmata) and Green and Golden Bell Frog (Litoria aurea) in the
forested and open wetlands although neither species was identified.
Five reptile species were observed, dominated by the Delicate Skink (Lampropholis delicata)
which was found in all habitat types. Of interest was the presence of the Land Mullet
(Egernia major) which was only observed in the swamp forest habitat, and is likely to be
uncommon in the study area. No threatened reptile species were recorded.
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Table 6-4 Summary of the potential for threatened species to occur within the
proposal study area
Species

TSC Act
Status

Potential to
occur in the
proposal
area

Report assessed in

Coastal

E

Confirmed

Biodiversity Assessment and SIS

Swamp Sclerophyll Forest on Coastal
Floodplains

E

Confirmed

Biodiversity Assessment and SIS

V

Confirmed

Biodiversity Assessment and SIS

E

Moderate

Biodiversity Assessment

Threatened Ecological Communities
Freshwater
Floodplains

Wetlands

on

Threatened Flora
Melaleuca biconvexa
(Biconvex Paperbark)
Threatened Fauna
Birds
Australasian Bittern (Botaurus
poiciloptilus)
Australian Painted Snipe (Rostratula
australis)
Barking Owl (Ninox connivens)

E

Moderate

Biodiversity Assessment

V

Moderate

SIS

Black Bittern (Ixobrychus flavicollis)

V

Moderate

Biodiversity Assessment and SIS

Black-necked Stork (Ephippiorhynchus
asiaticus)

E

Moderate

SIS

Swift Parrot (Lathamus discolor)

E

Moderate

Biodiversity Assessment and SIS

Gang-gang
fimbriatum)

V

Moderate

SIS

Little Eagle (Hieraaetus morphnoides)

V

Moderate

SIS

Little Lorikeet (Glossopsitta pusilla)

V

Moderate

Biodiversity Assessment and SIS

Masked Owl (Tyto novaehollandiae)

V

Powerful Owl (Ninox strenua)

V

Moderate

Biodiversity Assessment and SIS

Regent
phrygia)

E

Moderate

Biodiversity Assessment and SIS

Square-tailed Kite (Lophoictinia isura)

V

Moderate

SIS

Varied
Sittella
chrysoptera)

V

Moderate

SIS

Moderate

SIS

V

Confirmed

Biodiversity Assessment and SIS

V

Moderate

Biodiversity Assessment and SIS

(Miniopterus

V

Moderate
possible
recording

(Chalinolobus

V

Moderate

Little Bentwing-Bat (Miniopterus australis)

V

Moderate
possible
recording

Southern Myotis (Myotis macropus)

V

High

Cockatoo

(Callocephalon

Honeyeater

(Anthochaera

(Daphoenositta

SIS

Mammals
Koala (Phascolarctos cinereus)
Grey-Headed
poliocephalus)

Flying-Fox

(Pteropus

Squirrel Glider (Petaurus norfolcensis)
Cave-roosting bats
Eastern
Bentwing-Bat
schreibersii oceanensis)
Large-Eared
dwyeri)

Pied

Bat

–

Biodiversity Assessment and SIS

Biodiversity Assessment
–

Biodiversity Assessment and SIS

Biodiversity Assessment and SIS

Upgrading the Pacific Highway, Ourimbah Street to Parsons Road, Lisarow
Review of Environmental Factors

147

Species

TSC Act
Status

Potential to
occur in the
proposal
area

Report assessed in

Greater Broad-Nosed Bat (Scoteanax
rueppellii)

V

Moderate
possible
recording

Yellow-bellied
(Saccolaimus flaviventris)

Sheathtail-bat

V

Moderate

Eastern False Pipistrelle (Falsistrellus
tasmaniensis)

V

Moderate
possible
recording

Eastern
Freetail-Bat
norfolkensis)

(Mormopterus

V

Moderate

Biodiversity Assessment and SIS

Green and Golden Bell Frog (Litoria
aurea)

E

Moderate

SIS

Green-thighed Frog (Litoria brevipalmata)

V

Moderate

Biodiversity Assessment and SIS

Tree-roosting bats
–

Biodiversity Assessment and SIS

Biodiversity Assessment and SIS
–

Biodiversity Assessment and SIS

Amphibians

Threatened aquatic species
Freshwater wetlands and waterways in the study area support potential habitat for
freshwater fish species. Three threatened aquatic fish species listed under the FM Act and
EPBC Act have been identified in the Biodiversity Assessment as potentially occurring in the
study area, namely:
•
•
•

Macquarie Perch (Macquaria australasica)
Australian Grayling (Prototroctes maraena)
Black Rockcod (Epinephelus daemelii).

The Biodiversity Assessment noted that it is unlikely the Black Rockcod will be encountered
or directly affected by the proposed area. Adult populations are found in coastal reefs and
deep offshore areas while juveniles find shelter in coastal rock pools and rocky shores in
estuaries (NSW DPI, 2007).
Macquarie Perch populations are found in both the Hawkesbury and Shoalhaven
catchments and are generally found in the upper reaches of rivers and tributaries (NSW DPI,
2005). Their distribution and habitat requirements are not likely to coincide or occur in
wetland patches with the proposal area.
The distribution of the Australian Grayling resides in streams and rivers on the eastern and
southern flanks of the Great Dividing Range from Sydney southwards to the Otway Ranges
in Victoria and Tasmania (NSW DPI, 2006). Their distribution is not likely to coincide with the
proposal area.
The SIS did not identify any threatened aquatic species as target species.

Fauna habitats
Terrestrial habitats
Habitat for fauna in the study area is dominated by periodically inundated swamp forests,
adjacent open wetlands and small areas of moist open forest. These habitats are heavily
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fragmented and exist as relatively small and isolated patches adjacent to the highway and
rail corridor, and are surrounded by cleared industrial and residential development including
sporting fields. These factors would limit the potential presence of less mobile fauna species
such as terrestrial and arboreal mammals, frogs and reptiles and the overall fauna diversity
is low and there is limited connectivity within and between habitats.
However, the habitats present do provide foraging and shelter resources for mobile and
resident fauna, as well as potential breeding habitats, which suggest there is potential for
threatened species to occur, in particular the Grey-headed Flying-fox, Powerful Owl and
threatened microbats. However a very low density of hollow-bearing trees occurs and
opportunities for threatened hollow-dependent fauna to roost in the area are considered poor
throughout all fauna habitats. The Grey-headed Flying-fox was identified in the study area
and the swamp forest habitats present meets criteria for “Foraging Habitat Critical to Survival
of Grey-headed Flying-foxes” as defined in Department of Environment and Climate Change
(DECC), 2009, Draft National Recovery Plan for Grey-headed Flying-foxes. The study area
does not contain a known breeding / roosting site for the species. There is less likelihood
stable breeding populations occur for threatened small mammals, gliders, Koala or the
Eastern Pygmy Possum. The lack of tree hollows would further limit opportunities for hollowdependent fauna. Ground habitats are limited to rubbish, debris and thick leaf litter.
The most notable habitat in the study area for fauna is associated with the open wetland and
creek habitats located along the Cut Rock Creek floodplain which the proposal is located on
(refer to Figure 6-6). A number of common amphibian and bird species were recorded
during the fauna survey undertaken for the proposal. The wetland habitat also provides food
resources and refuge for a range of fauna, in particular the Grey-headed Flying-fox and
other nectivorous fauna. This is particularly due to the dominance of Swamp Mahogany
(Eucalyptus robusta), a keystone winter-flowering species.
The proximity to major infrastructure, isolation of habitat, high degree of human activity
including traffic with associated noise and light impacts, may preclude the presence of some
threatened species that would normally be expected in the region. This would include the
Black Bittern, Koala, and Squirrel Glider. Further, the wetland and local creek habitats were
observed to exhibit very poor water quality as a result of influx of polluted stormwater water
and heavy deposition of silt, and these factors would limit the suitability of the habitat for
threatened frogs such as Green-thighed Frog (Litoria brevipalmata) and Green and Golden
Bell Frog (Litoria aurea) and wetland or migratory bird species.
Surveys completed identified four habitat types including:
•
•
•
•

Open wetlands
Swamp forest
Moist / riparian forest
Disturbed modified habitat.

These habitat types are all represented by relatively small patches typically less than
2.0 hectares in size with the exception of the swamp forest habitat which is around
7.0 hectares in area, refer to Table 6-5.
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Table 6-5 Details of fauna survey sites and habitat condition
Site

Description of habitat type

Habitat value

Location

Habitat type: Open Wetlands (MU2: Freshwater Wetlands)
1

Forested wetland with large body of open water
(around 100 x 100 m and up to 2 metres deep with
dark stained water and algae growth. Emergent and
fringing vegetation to 1.5 m consisting of Gahnia spp
and Typha orientalis). Abundant rubbish from
surrounding stormwater drains.

Moderate- poor frog habitat, considered moderate
quality for Green-thighed Frog (Litoria brevipalmata).
Important foraging habitat for Grey-headed Flying-fox
(Pteropus poliocephalus) and potential Squirrel Glider
(Petaurus norfolcensis).

Large open wetland to the southwest of the intersection of The
Ridgeway and Pacific Highway
(Wetland A). This site is located in
the area of the Lisarow Wetlands
site also recognised as the OEH
Saving Our Species site.

3

A small shallow low lying area dominated by
emergent and fringing vegetation Typha spp, Gahnia
spp and Phragmites spp. Weeds present on the
peripheries. Low water quality observed and
associated with stormwater run-off, and high levels of
silt. Drains into an artificially created drain running
along the northern edge of the highway. Abundant
rubbish from surrounding stormwater drains.

Poor frog habitat due to the high levels of polluted
run-off and siltation. Historically may have been
habitat for Green-thighed Frog, although not
observed.

A shallow low lying area dominated
by vegetation typical of freshwater
wetlands (Wetland C) located
directly opposite the Lisarow railway
station on the south-eastern side of
the Pacific Highway.

6

This wetland is dominated by Bulrushes (Typha spp)
and appears ephemeral; being mostly dry around the
edges, with very shallow standing water entering from
culvert below the highway from the north. Edges of
the wetland are dominated by Swamp Mahogany and
Paperbarks with dense understorey of sedges
(Gahnia spp,) and Cabbage Palm (Livistonia spp).
Persistent surface water ranging from 0.2 to
0.5 metres deep with dense macrophytes, Persicaria
spp, Milfoil and Cunjevoi, with couch. High levels of
silt and high turbidity with evidence of polluted run-off
(oil slicks).

Poor quality marginal habitat for Green-thighed Frog
(Litoria brevipalmata) and Green and Golden Bell
Frog (Litoria aurea).

Large shallow Typha wetland
between Pacific Highway and rail
line (Wetland B).

Habitat type: Swamp forests (MU1: Alluvial Paperbark Sedge Forest)
2

Forested wetland with flowing creek area of enclosed
wetland densely vegetated. Emergent and fringing

Poor frog habitat due to the high levels of polluted
run-off and siltation. Historically may have been
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Site

Description of habitat type

Habitat value

Location

vegetation Typha spp, Gahnia spp and Phragmites
spp. Low water quality observed and associated with
stormwater run-off, and high levels of silt. Drains into
an artificially created drain running along the northern
edge of the highway, around 203 metres wide and 0.5
metres deep, flanked by a cleared power easement
on north side and the highway on the south side.
Surrounding habitat is swamp sclerophyll forest
dominated by Swamp Mahogany and Paperbarks with
abundant weeds. Abundant rubbish from surrounding
stormwater drains.

habitat for Green-thighed Frog, although not
observed.

Wetland to the northeast of The
Ridgeway and to the east of the
southbound lane of the Pacific
Highway.

4

Moist forest with Sydney Blue Gum, Blackbutt and
Turpentine and continuation of the creek from Site C.
Dense mid-storey of Paperbark and Camphor Laurel,
large-leaved Privet and rainforest species, Bangalow
Palm and Tree Ferns. Shallow-flowing stream < 0.2
metres deep and 3 m wide, with very high levels of silt
and poor water quality, high levels of algae blooms
observed.

Poor quality habitat for stream-dwelling frogs,
marginal Southern Barred Frog (Mixophyes iteratus).
Potential habitat for Powerful Owl.

North of The Ridgeway, and east of
Pacific Highway

5

Forested wetland dominated by Swamp Mahogany
and Paperbarks with dense understorey of sedges
(Gahnia spp,) and Cabbage Palm (Livistonia spp).
Persistent surface water ranging from 0.2 to 0.5
metres deep with dense macrophytes, Persicaria spp,
Milfoil and Cunjevoi, with couch. High levels of silt and
high turbidity with evidence of polluted run-off (oil
slicks).

Poor quality marginal habitat for Green-thighed Frog
(Litoria brevipalmata) and Green and Golden Bell
Frog (Litoria aurea).

Located to the south of the Typha
wetland (Wetland B) and isolated
between the Pacific Highway and
rail line.

7

Forested wetland dominated by Swamp Mahogany
and Paperbarks with dense understorey of sedges
(Gahnia spp,) and Cabbage Palm (Livistonia spp).
Persistent surface water ranging from 0.2 to 0.5
metres deep with dense macrophytes, Persicaria spp,
Milfoil and Cunjevoi, with couch. High levels of silt and
high turbidity with evidence of polluted run-off (oil
slicks).

Poor quality marginal habitat for Green-thighed Frog
(Litoria brevipalmata) and Green and Golden Bell
Frog (Litoria aurea).

Located to the north of the Typha
wetland (Wetland B) and isolated
between the Pacific Highway and
rail line.

Upgrading the Pacific Highway, Ourimbah Street to Parsons Road, Lisarow
Review of Environmental Factors

151

Site

Description of habitat type

Habitat value

Location

Habitat type: Moist/riparian forest (MU3: Coastal Narrabeen Moist Forest)
8

Moist open forest with Blackbutt and Sydney Blue
Gum and Turpentine on low hill. No aquatic habitats.
Intact mid-storey and understorey with some weeds.
No habitat trees observed, although potential habitat
for arboreal.

Poor quality habitat with an understorey of weeds, no
habitat trees present. Potential habitat for arboreal
fauna.

Located in areas of Coastal
Narabeen Forest in the Lisarow
Cemetery to the west of the
northbound lane of the Pacific
Highway.

Habitat type: Modified habitat Exotic Trees and Shrubs – Low Condition)
9

Moist forest with flowing shallow creek depth < 0.2
metres and a narrow stream channel width of 2
metres. Clear slow-flowing water with evidence of
siltation and poor water quality. Very dense riparian
zone dominated by Camphor Laurel and Large-leaved
Privet with occasional mature Sydney Blue Gum and
Blackbutt. Weeds very abundant. Other ground cover
includes grasses, abundant logs and rocks.

Poor quality habitat for stream-dwelling frogs,
marginal Southern Barred Frog (Mixophyes iteratus).
Potential habitat for Powerful Owl.
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Wetland and aquatic habitat
The natural hydrology regimes in the study area have likely been altered over
decades of development associated with residential, commercial and industrial
development and the associated network of roads, rail and artificial drainage
structures. This is evident by the pooling of water in former ephemeral swamp forest
communities and extent of tree stress and dieback in deeper wetland areas possibly
associated with soil waterlogging.
The mosaic of natural drainage lines have been replaced by a network of pipes and
drains both in the current road corridor and on external developments. These have
redirected flows and modified discharges resulting in the creation of a series of water
detention basins either side of the highway which have been allowed to colonise with
aquatic vegetation and form relatively large open wetland type habitats, with some
value for fauna, albeit disturbed. Subsequently there are now a number of waterways
and wetlands in and around the study area that may be either directly or indirectly
impacted by the proposal. Areas which will be directly affected are shown in Figure
6-6 and include:
•

Wetland A: A moderately deep wetland dominated by vegetation typical of
freshwater wetlands and swamp sclerophyll forest and located at the southwestern end of the project located between Pacific Highway, The Ridgeway
and Lisarow High School referred to locally as ‘Lisarow Wetland’. The wetland
is listed on the Lisarow High School website as the school currently has a bush
regeneration program for areas of the EEC located near to the wetland. The
wetland is part of a much larger key management site for the conservation of
Melaleuca biconvexa under the Saving Our Species (SOS) program (OEH
2015)

•

Wetland B: A shallow low lying area dominated by vegetation typical of
freshwater wetlands and swamp sclerophyll forest located within a ‘D-shaped’
parcel of land to the north of the highway between the road and the rail line.
Wetland B receives water from the south via a culvert below the highway and
storm water from a culvert underneath the Main Northern Railway Line from
Railway Crescent. Water from the wetland drains to the north via a culvert near
the rail overbridge which drains into Cut Rock Creek. This wetland is
dominated by Bulrushes (Typha spp) and appears ephemeral; being mostly dry
around the edges, with very shallow standing water entering from culvert below
the highway from the north

•

Wetland C: A shallow low lying area dominated by vegetation typical of
freshwater wetlands and swamp sclerophyll forest located directly opposite the
Lisarow railway station on the south-eastern side of the Pacific Highway, fed by
an unnamed creek running parallel to The Ridgeway and water from Wetland
A. The wetland eventually drains to the north to join Cut Rock Creek via a
series of natural and artificial drainage lines. A small portion of the wetland
drains into Wetland B via two culverts located to the north of the Pacific
Highway and The Ridgeway intersection

•

Cut Rock Creek catchment: Cut Rock Creek is the predominant waterway
within the study area; refer to Figure 6-6. The Cut Rock Creek drainage area is
around 10 square kilometres, flowing in a general south-north direction before
converging with Bangalow Creek, Ourimbah Creek and eventually the
estuarine reaches of Tuggerah Lakes. Upstream of this, some small ephemeral
unnamed tributaries flow into Cut Rock Creek, both above and within the study
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area. Next to the proposal is an existing urban drain located to the east of the
Pacific Highway extending from the north of The Ridgeway/Pacific Highway
intersection to around 30 metres to the north of MacDonald’s Road that drains
into Cut Rock Creek. These urban drains are not considered key fish habitat
and are classified as class 4 waterways according to the Fisheries NSW Policy
and Guidelines for Fish Habitat Conservation and Management (Department of
Primary industries (DPI), 2013)
•

Narara Creek catchment: A very small part of the study area to the south of
the Lisarow Railway Station also falls within the upper limit of the neighbouring
Narara Creek Catchment. The catchment drains to the south-west towards
Brisbane Waters; refer to Figure 1-1. Only a very minor portion of the proposal
drains into this catchment and there is very little aquatic habitat from the Narara
Creek catchment present within the proposal area.

The areas surrounding these aquatic environments are substantially urbanised and
includes residential, industrial, recreational areas, road and rail transport systems.
The proximity of these water bodies to these land uses indicates that these aquatic
habitats would potentially have some degree of degradation. In addition, there has
been considerable alteration of the surface hydrology in this location historically
associated with existing road and residential development and artificial drainage
infrastructure and it is likely that the Lisarow Wetlands and the large Typha wetland
on the western side of the Pacific Highway have an been modified due to increased
ponding around the fill embankments associated with the construction of the existing
Pacific Highway. The open water habitats are therefore likely to have transitioned
from long-term change in the structure of the vegetation from a forested wetland to
an open wetland dominated by bulrushes (Typha spp) and sedges (Phragmites spp).
In the case of the Lisarow Wetland, the permanent inundation may have resulted in
some observed tree dieback. These open water aquatic habitats were observed to be
impacted by large volumes of silt, rubbish, petro-chemical pollution and algae likely
sourced from past and exiting stormwater run-off from adjacent developments.
There are a number of SEPP 14 coastal wetlands located to the south and north of
the proposal and these occur in areas surrounding Brisbane Water and Tuggerah
Lakes respectively, refer to Figure 1-1. These SEPP 14 wetlands are at least 10 to
12 kilometres away from the proposal and not impacted by the footprint. Apart from
the Lisarow Wetland area, the study area is not located on or close to any other
important or listed wetlands either nationally or by local council.
There is potential for some migratory bird species to utilise the open wetland habitats
for foraging and resting, however these areas are considered to provide only very
marginal nesting habitat for migratory birds and do not constitute ‘important habitat’
as defined in the EPBC Act policy 3.21. Common waterbird species recorded in the
study area include the White-faced Heron (Egretta novaehollandiae), the Purple
Swamphen (Porphyrio porphyrio), the Cattle Egret (Ardea ibis) and the Black-faced
Monarch (Monarcha melanopsis) both migratory species listed under the EPBC Act.
The dense nature of the aquatic vegetation within wetlands of the study area
provides opportunities for frogs in terms of shelter, protection from predators, refuge
during dry periods and as sites for the deposition of eggs.
As described several common amphibian species were recorded in the wetland
habitats, including the Common Eastern Froglet (Crinia signifera), Striped Marsh-frog
(Limnodynastes peronii), Tylers Tree Frog (Litoria tyleri), and Eastern Dwarf Tree
Frog (Litoria fallax). There is a low potential for the study area to provide habitat for
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threatened frog species such as the Green-thighed Frog (Litoria brevipalmata) and
Green and Golden Bell Frog (Litoria aurea) in the forested and open wetlands
although neither species was identified. Further details of targeted assessment and
investigations for these species can be found in the recent project SIS.

Migratory species
A total of 33 migratory fauna species were identified as potentially occurring in the
broader study area. Of these 33 migratory species, two species the Cattle Egret
(Bulbulcus ibis) and Black-faced Monarch (Monarcha melanopsis) was observed to
the north of the proposal site outside the impact area in a cleared paddock. A further
nine species are considered to have at least a moderate potential to occur in the
wetland and forest habitats in the study area, refer to Table 6-6. No other threatened
migratory fauna species were recorded from the targeted surveys.
Table 6-6 Migratory species with a moderate likelihood of occurrence
Common Name

Species

Presence of
‘important habitat’
in the study area*

Likelihood of
occurrence

Black-faced
Monarch

Monarcha melanopsis

No

Moderate

Rufous Fantail

Rhipidura rufifrons

No

Moderate

Satin Flycatcher

Myiagra cyanoleuca

No

Moderate

Swift Parrot

Lathamus discolour

No

Moderate

White-throated
Needletail

Hirundapus caudacutus

No

Moderate

Cattle Egret

Ardea ibis

No

High

Fork-tailed Swift

Apus pacificus

No

Moderate

Great Egret

Ardea alba

No

Moderate

Latham’s Snipe

Galliago hardwickii

No

Moderate

Pacific Golden
Plover

Pluvialis fulva

No

Moderate

Painted Snipe

Rostratula benghalensis
(sensu lato)

No

Moderate

Areas of Freshwater Wetland, including the Lisarow Wetland located to the southeast of the intersection of the Pacific Highway and The Ridgeway (refer to Figure 66) can provide habitat for migratory wetland species to inhabit or frequent. These
areas of Freshwater Wetland are characterised by high nutrient loads, low dissolved
oxygen and pH and stagnant water with frequent Lemna spp. blooms (Dickson, et al.,
2006). The likelihood of migratory bird species taking refuge in these wetlands is low
due to these poor conditions. The Freshwater Wetland habitat at the site is not suited
to shorebird or wader species. There is no evidence to suggest that an area of
important habitat exists in the study area for any listed migratory species. No areas of
‘important habitat’ for any listed migratory bird species as defined under the EPBC
Act Policy Statement 1.1 was identified; refer to Table 6-6.
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Groundwater-dependent ecosystems
The swamp sclerophyll vegetation within the study area is likely to exhibit a degree of
groundwater dependence, while the open water wetland and sedgeland, are more
likely associated with surface water and may be associated with altered surface
hydrology from the previous road construction and are therefore less dependent on
groundwater than surface run-off. The depth of the Lisarow Wetland and tree dieback
around the edges suggest that the existing extent of the wetland has been, at least in
part, influenced by the existing road and drainage infrastructure.

Wildlife connectivity corridors
Gosford City Council has recognised that in the past, there has been minimal
investigation and preservation of wildlife corridors in the Gosford LGA, and in 2002
implemented a pilot corridors project (Gosford City Council, 2004). Since the road to
be upgraded already exists, it is not likely that the road widening will adversely affect
any wildlife corridors. There are, however, two unnamed bushland reserves that have
been identified by Gosford City Council that are located on the southern boundary of
the Pacific Highway, on either side of The Ridgeway intersection. From this
intersection northwards, the Pacific Highway traverses more bushland that has not
been identified specifically as a bush reserve. These areas are likely to act as wildlife
corridors.
The range of fauna species recorded in the study is dominated by common urbandwelling species, and highly mobile species, including birds and the Grey-headed
Flying-fox. It is likely that movements across the road at this location are currently
limited due to the fenced barrier along the northern side of the Pacific Highway,
including a concrete barrier and mesh fence, which separates pedestrians from the
high traffic volumes along this section of the highway. Accordingly, the proposal will
have a limited impact on connectivity in this location.

Noxious weeds, pests and pathogens
The major environmental weed species observed in the study area are Small-leaved
Privet (Ligustrum sinense), Lantana (Lantana camara) and Camphor Laurel
(Cinnamomum camphora). These species are not identified as noxious in the
Gosford LGA. These species have become established in areas of remnant
vegetation and the seeds are readily spread by birds. Areas of disturbed regrowth
and exotic trees and shrubs are dominated by these three species. Another
substantial environmental weed in the study area is Arum Lily (Zantedeschia
aethiopica) which is abundant in swampy areas.
A total of 59 exotic flora species were identified in the study area. Of these exotic
flora species, six are identified as noxious weed species in the Gosford LGA in the
Biodiversity Assessment and an additional one identified in surveys for the recent
SIS. In general the noxious weed species observed in the study area occur in
relatively low abundance within disturbed areas of vegetation and on the edges of
remnant vegetation patches. Blackberry was recorded in low abundance within some
areas of remnant vegetation. The seven noxious weed species recorded in the study
area are listed in Table 6-7 including the noxious class for each species.
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Table 6-7 Noxious weed species identified in the study area
Species

Prevalence on site

Noxious class

Ground
Asparagus
Asparagus
aethiopicus

Recorded at the northern end of
the study area in the understorey
of Coastal Narrabeen Moist
Forest

Class 4: The plant must not be sold,
propagated or knowingly distributed

Blackberry
Rubus fruticosus
aggregate
species

Moderate to low abundance
throughout study area mainly on
edges of remnant vegetation and
disturbed areas

Class 4: The growth of the plant must be
managed in a manner that continuously
inhibits the ability of the plant to spread
and the plant must not be sold,
propagated or knowingly distribute. This
is an All of NSW declaration

Crofton Weed
Ageratina
adenophora

Low abundance recorded in
vicinity of cemetery at northern
end of study area

Class 4: The growth of the plant must be
managed in a manner that continuously
inhibits the ability of the plant to spread
and the plant must not be sold,
propagated or knowingly distributed

Fireweed
Senecio
madagascariensis

Low to moderate abundance in
paddock areas to east of Pacific
Highway

The plant must not be sold, propagated
or knowingly distributed. A weed of
national environmental significance.

Giant Reed
Arundo donax

Recorded in one location on
northwest side of railway line

Class 4: The plant must not be sold,
propagated or knowingly distributed

Mistflower
Ageratina riparia

Low abundance recorded in
vicinity of cemetery at northern
end of study area

Class 4: The growth of the plant must be
managed in a manner that continuously
inhibits the ability of the plant to spread

Pussy Willow
(Salix cinerea)

Recorded on the edges of
freshwater wetlands. It dominants
poor condition areas of freshwater
wetland adjoining the rail corridor.

Class 4: The plant must not be sold,
propagated or knowingly distributed. A
weed of national environmental
significance.

Pests in the study area are likely to include the feral cats, the European Red Fox and
the Plague Minnow (Gambusia holbrooki). Foxes were identified during field surveys.
Pathogens are agents that can cause disease in flora and fauna and are usually
bacterium, virus or fungus. Pathogens known from NSW that have the potential to
impact on biodiversity as a result of their movement and infection during construction
of the proposal include:
•
•
•

Dieback caused by Phytopthera (Root rot, EPBC Act and TSC Act)
Infection of frogs by amphibian chytrid fungus causing the disease
chytridiomycosis (EPBC Act and TSC Act)
Introduction and establishment of exotic Rust Fungi of the order Pucciniales on
plants of the family Myrtaceae (TSC Act).

No pathogens were identified during the field investigations.

6.1.3 Potential impacts
Potential ecological impacts associated with the construction and operation of the
proposal is discussed in the sections below.
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Construction
The areas of direct and indirect impacts during construction of the proposal are
defined as follows:
•

•

Areas of direct impact during construction (refer to Figure 1-3):
The 100 per cent concept design with a 10 metre buffer
Sediment and operational water quality basin/s with a 10 metre buffer
Retaining wall along the railway corridor between Lisarow railway Station
and the Lisarow Rail Overbridge with a five metre buffer
Realigned power lines with a five metre buffer
Ancillary facilities including the hardstand for cranes and pilling drill rigs,
stockpile sites and the compound site
Areas of indirect impacts during construction (refer to Figure 1-3):
The direct impact footprint with a ten metre buffer, except in the area next
to the retaining wall along the railway corridor between Lisarow Railway
Station and the Lisarow Rail Overbridge, where work will be restricted to
the rail corridor.

Vegetation and habitat removal
The potential loss of vegetation and habitat associated with the proposal during
construction is summarised in Table 6-8 and would include removal of around
4.78 hectares of vegetation within the direct impact footprint. Of this around 3.84
hectares is remnant vegetation, identified as vegetation map units 1 to 3 in Table 6-3
and Figure 6-2. Two of these three vegetation communities are considered TECs
listed as endangered under the TSC Act and includes:
•

•

2.78 hectares of Swamp Sclerophyll Forest on Coastal Floodplains of the NSW
North Coast, Sydney Basin and South East Corner Bioregions (Swamp
Sclerophyll Forest)
0.35 hectares of Freshwater Wetlands on the Coastal Floodplains of the NSW
North Coast, Sydney Basin and South Basin and South East Corner Bioregions
(Freshwater Wetlands).

Table 6-8 Potential impacts to vegetation communities and fauna habitat

Vegetation structure
type

Map Unit 1: Alluvial
Paperbark Sedge Forest

Map Unit 2: Freshwater
wetland

Relevant endangered
ecological communities (TSC
Act)

Condition

Direct
impacts
(ha)

Potential
indirect
impacts
(10 m
buffer)
(ha)

Swamp sclerophyll forest on
Coastal Floodplains of the New
South Wales North Coast,
Sydney Basin and South East
Corner Bioregions (Swamp
Sclerophyll Forest)

High and
moderate

1.48

0.53

Low

1.30

0.73

Total

2.78

1.26

Freshwater Wetlands on
Coastal Floodplains of the New
South Wales North Coast,

High

0.32

0.30

Moderate

0.03

0.06
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Vegetation structure
type

Map Unit 3: Coastal
Narrabeen Moist Forest

Condition

Direct
impacts
(ha)

Potential
indirect
impacts
(10 m
buffer)
(ha)

Sydney Basin and South Basin
and South East Corner
Bioregions (Freshwater
Wetlands)

Total

0.35

0.36

Not listed

Moderate

0.49

0.34

Low

0.22

0.03

Total

0.71

0.37

3.84

1.99

0.94

0.17

4.78

2.16

Relevant endangered
ecological communities (TSC
Act)

Total Remnant Vegetation
Map Unit 4: Disturbed
Regrowth and Map Unit
5: Exotic trees and
shrubs

Not listed

Low

Total Vegetation

There is also potential for further indirect impacts during construction to an additional
1.99 hectares of remnant vegetation. Assessments of significance concluded that the
proposal is unlikely to cause a significant impact on TECs as listed under the EPBC
Act or TSC Act (refer to Appendix C). This was due to the relatively small areas of
native vegetation and threatened species habitat being disturbed when compared
with the local occurrence of these habitats. Consequently no offsetting is required for
impacts to TECs.
The proposal would also require the direct loss of foraging resources in the form of
foliage, nectar and sap exudates equates coarsely to the clearing impacts described
in Table 6-8. The indirect impacts of this clearing relate to loss of habitat for prey
species, in particular insects. However, this may overestimate the impact by
assuming that all habitats being lost have equal value as foraging habitat and equal
accessibility and does not consider competition for resources and forage quality and
quantity per habitat type.
Foliage and nectar foraging resources are present across the forested sections of the
study area in multiple strata including the upper canopy, mid to lower and ground
level strata. Threatened species potentially impacted at the patch scale are forest
dependent species such as Squirrel Glider, Koala and small insectivorous bats.
Species expected to be impacted at the landscape level include Swift Parrot, Regent
Honeyeater, Little Lorikeet, and Grey-headed Flying-fox. The latter are responsible
for cross-pollination and genetic diversity in many plant species.
A number of threatened species require winter flowering foraging resources to supply
food year-round, or to coincide with migratory movements. As such, the presence of
annually reliable winter-flowering species is considered a limiting factor in the
distribution of a number of threatened species, including Squirrel Glider, Regent
Honeyeater, Swift Parrot, Little Lorikeet and Grey-headed Flying-fox. Of the habitats
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flowering Swamp Mahogany (Eucalyptus robusta) and can be considered of value as
a foraging resource. The loss of this habitat for the proposal equates to
2.78 hectares.
Potential impacts to threatened flora
During construction the proposal would directly impact on one threatened flora
species identified as Melaleuca biconvexa. The species is mainly associated with the
vegetation community Swamp Sclerophyll Forest; although small areas have also
been recorded in areas of Freshwater Wetlands (refer to Figure 6-2).
During construction, the proposal would require clearance of about 2.61 hectares of
Melaleuca biconvexa. The local population within the study area has been identified
using GIS and based on mapping the patches in the direct impact area as well as
proximal areas connected by spaces less than 500 metres apart. The local
population is about 13.35 hectares in size. The proposal would have direct impacts
to around 19.55 per cent of the local population.
Part of this local population has also been identified by OEH as a priority for sitemanagement of the species under the Saving Our Species (SOS) program. The
proposal will directly impact on around 0.68 hectares of the 54 hectare SOS
conservation site, which includes Lisarow Wetland, located to the south east of the
intersection of the Pacific Highway and The Ridgeway intersection. However the
proposal may indirectly impact on a larger area, through the introduction of weeds,
changes in hydrology and untreated run-off.
It is acknowledged that Melaleuca biconvexa occurs widely through the Gosford and
Wyong LGAs and that the site population is considered large relative to other known
populations in this locality and a portion of this population has been identified as
important habitat worthy of conservation investment. The total regional population
was developed using a range of data sources to map the distribution of Melaleuca
biconvexa in the Gosford and Wyong LGAs. From this spatial layer and field data the
regional population of Melaleuca biconvexa has been estimated with varying levels of
confidence to be around 350 hectares in size.
The proposal is considered likely to have an adverse impact on the population over
the long-term through a substantial reduction in the size of the local population, and
the introduction of known threats (weeds and polluted run-off). There is evidence at
the site of adaptation and response by this species to indirect impacts as observed
through recruitment of trees immediately adjacent to the existing highway and in
areas subject to run-off impacts. However there is also potential for indirect impacts
during construction of the proposal from:
•
•
•
•
•

Changes in hydrology during flood events
Increased pollution and nutrients through further road development
Competition from invasive weeds in edge habitats
Construction of the batters and retaining walls for the proposal
Water quality impacts.

Assessments of Significance were completed for Melaleuca biconvexa under the
EPBC Act and EP&A Act as part of the Biodiversity Assessment. The conclusion of
the NSW assessment was that the proposal will likely have a significant impact on
this species based on the magnitude of the impact, and the potential long-term
indirect impacts expected from run-off of untreated pollutants into the remaining
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habitat and high likelihood of weed invasion into adjacent habitats influenced by the
disturbance and edge effects. The species has been identified under the Threatened
Species Profile Database (TSPD) as a species that is unable to withstand further loss
in the Hunter / Central Rivers CMA sub-region and the population at the site is
considered viable in its current state given size and extent. This has been recognised
by identifying a portion of the population as a priority area for long-term conservation
investment under the NSW Saving Our Species program.
Similarly the conclusion of the EPBC Act Assessment of Significance completed as
part of the Biodiversity Assessment found that the proposal will likely have a
significant impact on this species. This was based on the fact that the population is
considered an ‘important population’ in accordance with the Significant Impact
Guidelines 1.1 (DoE, 2014) definition under the EPBC Act and that the magnitude of
the impact is large with high potential for indirect impacts as described above.
Considering the State and Federal triggers above, DGRs (refer to Appendix E) were
obtained from the OEH and a SIS has been prepared. The results of the SIS have
confirmed the results of the Biodiversity Assessment that the proposal is likely to
have a significant impact to Melaleuca biconvexa. Given the proposal is likely to have
a significant impact on Melaleuca biconvexa (listed as vulnerable under the TSC Act
and the EPBC Act) the proposal would also require the development of a Biodiversity
Offset Strategy to offset impacts from the proposal, refer further to Chapter 7 and
Appendix E of the SIS.
As Melaleuca biconvexa is a threatened species under the EPBC Act and is a MNES
a referral would typically be required. However the Federal Government granted
approval for strategic assessments under Section 10 of the EPBC Act in September
2015, with respect to the impacts of Roads and Maritime activities on nationally listed
threatened species, ecological communities and migratory species. Consequently,
Federal approval is not required for the proposal, provided Roads and Maritime apply
the measures approved under the endorsed strategic assessment, refer further to
Section 4.4.1.
Potential impacts to threatened fauna
In regards to the 24 threatened fauna species, the proposal would involve direct
impacts to around 3.84 hectares of disturbed remnant vegetation and 0.94 hectares
of disturbed regrowth and exotic trees and shrubs refer to Table 6-8. All areas of
habitat occur next to a heavily populated industrial and urban development and the
existing highway. Populations of fauna potentially impacted by the proposal, include:
•

Sedentary populations of wetland dependent frog species. The habitat in the
forested wetlands was considered marginal for the Green-thighed Frog listed
as vulnerable under the TSC Act. A population has not been confirmed at the
site and no other threatened frog species are considered to occur, based on
the survey and habitat assessment. The potential presence of Green-thighed
Frog and Green and Golden Bell Frog is limited by the poor water quality
reported in the forested wetland habitats and it is unlikely that a population
occurs at this site, however the habitat is still considered marginal and an
assessment of significance has been completed. All remaining frog species
recorded from the surveys are common species found in urban and peri-urban
environments and tolerant of disturbance.

•

Small sedentary populations of common arboreal mammals, common ringtail
Possum and Common Brushtail Possum. There is moderate potential for the

Upgrading the Pacific Highway, Ourimbah Street to Parsons Road, Lisarow
Review of Environmental Factors

161

Squirrel Glider to occur on the basis of suitable foraging habitat, however tree
hollows are very scarce and may limit presence of these species
•

Wide-ranging nectivores, in particular the Grey-headed Flying-fox and to lesser
degree seasonal migrants such as the Swift Parrot and Regent Honeyeater
and Little Lorikeet. The impact would be associated with the loss of small areas
of mature Swamp Mahogany present within the edges of the highway and
within the mapped swamp sclerophyll community.

The Grey-headed Flying-fox was identified on five occasions in the proposal area
with each observation associated with flowering Swamp Mahogany. Swamp
Mahogany has been identified as an important winter food source and critical
foraging habitat for the species according to the species recovery plan (DECC,
2009). The presence of Swamp Mahogany on the site represents critical habitat for
the species. While there are no roost camps within the footprint of the proposal and
the nearest known roost site is at 2.5 kilometres south of the study area, the swamp
sclerophyll habitat in the study area is expected to provide regionally important
foraging habitat for the Grey-headed Flying-fox in accordance with DECC (2009).
Assessments of significance were completed for the 24 threatened fauna species
with a high or moderate likelihood of occurrence (refer to Appendix C and the SIS).
These assessments of significance concluded that the proposal is unlikely to cause a
significant impact on local populations of these threatened species or their habitats
as listed under the EPBC Act or TSC Act, provided the recommended safeguards are
implemented (refer to Appendix C and the SIS).
Wildlife connectivity and habitat fragmentation
Vegetation in the study area is currently fragmented by the Pacific Highway and the
Main Northern Rail corridor and these major barriers are in addition to fencing and
concrete barriers placed along the highway for pedestrians. The result is a lack of
connectivity between habitats on either side of the road for fauna species with limited
mobility such as arboreal and terrestrial mammals, frogs and reptiles and small birds.
Highly mobile bats and birds were observed to fly over the Pacific Highway in this
location.
The only wildlife corridor evident in the study area is along Cut Rock Creek, next to
the rail and road corridor, and this would experience temporary disturbance during
construction although it would not be compromised over the long-term. The impact of
fragmentation by the proposal is not likely to be significant.
Injury and mortality
There is potential for injury and mortality to fauna species during vegetation clearing
activities. The most vulnerable species would be those who take refuge in trees (for
example under bark, in nests, and in fallen logs) and in the ground, and/or have low
agility. A range of microbats, possums, reptiles, birds (particularly fledglings) and
frogs may be also affected.
While some diurnal and mobile species, such as birds and reptiles, may be able to
move away from the path of clearing, other species that are less mobile or those that
are nocturnal, or have smaller home ranges, would be less inclined to move rapidly
or disperse large distances away from the activity. This includes species such
roosting microchiropteran bats, arboreal mammals, small reptiles and frogs. In
addition to these construction phase impacts, fauna injury or death can occur
Upgrading the Pacific Highway, Ourimbah Street to Parsons Road, Lisarow
Review of Environmental Factors

162

throughout the life-time of the road operation as a result of collision with vehicles and
habitat fragmentation, degradation and loss.
Roads and Maritime has developed policies and guidelines for procedures to avoid
and minimise mortality of these species and other threatened and common fauna
during construction in the Biodiversity Guidelines: Protecting and managing
biodiversity on RTA projects (RTA 2011). Further details on the procedures to be
adopted to minimise the potential impacts of the proposal on fauna species are
outlined in Section 6.1.4.
Introduction of weeds, pests and pathogens
During construction, there is potential to disperse weed seeds and plant material into
areas of remnant vegetation where weeds do not currently occur. Clearing
vegetation, stockpiling of contaminated mulch and topsoil during earthwork and the
movement of soil and attached seeds and propagules to construction vehicles and
machinery are activities that can disperse weeds.
There is a low likelihood that the proposal would contribute to the invasion of feral
pests. Feral cats and the Plague Minnow (Gambusia holbrooki) are already known
from the site, and evidence of foxes was observed. The proposal would involve
widening and upgrade of a portion of the existing Pacific Highway, although the study
area is highly urbanised and the proposal is not expected to increase the incidence of
pests at this location.
No pathogens were identified during the field investigations. In the absence of
confirmation that pathogens are absent at the site pathogens identified in Table 6-7
should be treated as a risk during construction. The risk is especially high in this
proposal given the prevalence of surface water throughout.
Groundwater dependent ecosystems
The Swamp Sclerophyll Forest vegetation within the study area is likely to exhibit a
degree of groundwater dependence, while the open water wetland and sedgelands
as discussed, may be associated with local changes in hydrology and are therefore
less dependent on groundwater than surface run-off. Removal of groundwater
dependent ecosystems (GDEs) in the study area would be required as a result of the
proposal. The proposal involves activities that may intersect the groundwater table
(including bridge piles, installation of underground drainage under the road and the
construction of retaining walls in/or adjacent to areas of Freshwater Wetlands and
Swamp Sclerophyll Forest); however, these are not likely to result in a drawdown of
the water table given their small scale in a large low-lying landscape. If impacts to
groundwater do occur this is expected to be temporary and limited to a localised area
for the duration of construction. There is therefore unlikely to be any indirect longterm significant impacts to surrounding GDEs. Groundwater quality is not expected to
decrease as a result of the proposal and therefore would be unlikely to have an
impact on GDEs. Further discussion on the impact to groundwater and associated
management measures are provided in Section 6.5.
Aquatic impacts
The construction of the proposal on the floodplains of Cut Rock Creek, and other
aquatic habitats within the study area, has the potential to cause impacts on water
quality/aquatic ecology and terrestrial fauna and flora, associated with the
introduction of polluted waters and physical removal of riparian vegetation
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respectively. Further discussion on the current water quality and potential impacts is
discussed in the Water Quality Assessment; refer to Section 6.5 and Appendix L.
The proposal would also require the realignment of some existing urban drain located
to the east of the Pacific Highway extending from the north of The Ridgeway/Pacific
Highway intersection to around 30 metres to the north Macdonalds Road. These
urban drains are not considered key fish habitat and are classified as class
4 waterways according to the Fisheries NSW Policy and Guidelines for Fish Habitat
Conservation and Management (Department of Primary Industries (DPI), 2013). As
such no approval by DPI (Fisheries) is required.
An increase in the road surface area during construction will further contribute to the
impact on the hydrology and water quality of the habitats by further increasing road
runoff volumes and potential pollutants and contributing to the long-term change in
the structure of the vegetation. This increase in road runoff volumes and level of
pollutants is likely to contribute to long-term changes in the quality and structure of
the endangered ecological communities and habitat for Melaleuca biconvexa, refer
further to the discussion on operation impacts below.
Noise, vibration and light
Considering the existing levels of noise, vibration and light from the rail corridor, the
Lisarow Railway Station and the Pacific Highway, it is unlikely there would be a
notable increase to the existing levels to a point that would further impact on
threatened fauna. The Grey-headed Flying-fox at this location were observed to be
unaffected by these impacts, and foraging close to street lights and trees
overhanging the highway.
SEPP 14 coastal wetlands
The proposal is not located on any coastal wetlands, identified under SEPP 14 and
direct impacts are unlikely. However, there is potential for indirect impacts during
construction of the proposal to SEPP 14 coastal wetlands from sediment laden water
and other pollutants entering local waterways flowing into SEPP 14 coastal wetlands
located downstream of the proposal. The proposal is around 10 kilometres to the
south of a SEPP 14 wetland located near Tuggerah lakes along Cut Rock Creek and
around 12 kilometres to the north of another SEPP 14 wetland located near Brisbane
Waters close to the exit of Narara Creek. Given the distance of the SEPP 14
wetlands from the proposal minimal impacts are anticipated due to dilution and
sedimentation processes. Implementation of the safeguards outlined in Section 6.3.4
would further reduce the likelihood and limit the severity and duration of these
impacts. Further assessment of potential impacts on water quality is provided in
Section 6.5.
Key threatening processes
Key threatening processes (KTPs), listed under the TSC Act and the EPBC Act, that
are potentially relevant to the proposal and study area are discussed in Table 4-4 of
Appendix C. These KTPs relate to habitat degradation and introduction of disease,
and weeds during construction activities. Mitigation measures are proposed to avoid
and minimise the extent of vegetation clearing and habitat destruction, and relocate
important fauna habitats and are detailed in Chapter 5 of Appendix C and
summarised in Table 6-13.
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Operation
The areas of direct and indirect impact during operation of the proposal are defined
as:
•

•

Areas of direct impact during operation are the same as the areas of direct
impact during construction which are defined at the start of Section 6.1.3 and
shown in Figure 1-3.
Areas of indirect impacts during operation (refer to Figure 6-7) include:
A 10 metre buffer on the inner edge of mapped Melaleuca biconvexa
located within Wetland A
A 20 metre buffer on the inner edge of mapped Melaleuca biconvexa
located within Wetland B as there is a larger hydrological change during
flood events (ie 0.2 to <0.40 metres)
Removal of all the areas already accounted for within the Direct
Operation and Indirect Footprint Area.

Further discussion on indirect impacts during operation of the proposal are provided
below.
Vegetation clearance associated with operation would be the same as during
construction and includes direct impacts to 2.61 hectares of Melaleuca biconvexa.
Based on an average of 825 mature stems per hectare this would equate to
2,153 mature stems that require offsetting. A Biodiversity Offset Strategy to offset the
direct impacts from the proposal is required in accordance with the DGRs, refer
further to Chapter 7 and Appendix E of the SIS. Further consideration of the indirect
impacts associated with the proposal are provided below.
Changed hydrology
Flood modelling completed for the Flooding and Hydrology Assessment (refer to
Section 6.3 and Appendix J) has considered a number of annual exceedance
probability (AEP) scenarios including the one per cent, five per cent, 20 per cent and
the 50 per cent AEP events. The results of the Flooding and Hydrology Assessment)
indicate that the proposal will include the use of the D-shaped parcel of land located
to the west of the Pacific Highway, east of the Main Northern Railway Line, south of
the Lisarow Rail Overbridge and to the north of the Lisarow Railway Station for
temporary flood detention. New and enlarged pipe culverts (0.825 metres diameter)
will cross underneath the Pacific Highway is proposed to convey flows from the
south-east of the proposal into the D-shaped parcel of land. In addition, a retaining
wall identified as RW8 in Figure 1-2 will be constructed along the Main Northern
Railway Line and will allow an increase in peak flood levels up to 0.45 metre in the
one per cent AEP flood event in the D-shaped area and will likely have a short-term
impact on the EECs and Melaleuca biconvexa population. The vegetated wetland
area located upstream of The Ridgeway will also experience increases in peak flood
levels exceeding 0.01 metre, with flood level increases of 0.06 metres in the five per
cent AEP event and 0.03 metre in the one per cent AEP event. However, the
inundation is temporary and these water levels will recede at a similar rate or slightly
quicker than the existing situation.
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Figure 6-7 | Areas of indirect impact during operation of the proposal
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A summary of the flood modelling impacts on the three wetlands shown in Figure 6-6
is summarised in Table 6-9, with further detail included in Appendix C. This analysis
has been used to predict the indirect impacts on the local population on Melaleuca
biconvexa and the wetland EECs adjoining the proposal.
Table 6-9 Summary of flood level changes during the 1%, 5%, 20% and 50%
AEP to Wetlands A, B and C
Wetland

50%

20%

5%

1%

A

<-0.06 m

0.02 – 0.05 m

0.06 to 0.10 m

0.02 to 0.05 m

B

0.21 – 0.40 m

>0.41 m

>0.41 m

>0.41 m

C

-0.01 to 0.01

-0.01 to 0.01 m

0.02 – 0.05 m

-0.01 – 0.01 m

The results of the flood modelling model indicates there will be an increased depth of
inundation under some of the flood scenarios presented above, which will potentially
result in persistent pools of water throughout swamp forest habitats and waterlogging
of soils. These hydrological modifications as a result of the proposal will potentially
exacerbate the existing stresses to the system which is currently subject to indirect
impacts from previous modifications to the original hydrology regime.
The change in depth of water from flood events during operation of the road within
the three wetlands ranges from small to moderate and in all cases are above the
existing hydrological regime, apart from the 50% AEP in Wetland A and the
50 per cent, 20 per cent and 1 per cent in Wetland C. The model of actual extent of
flooding across the population indicates that these increased depths will not extend
beyond the predicted existing extent of flooding and this is largely constrained by
existing development.
Wetland B is already a constrained environment surrounded by the road and rail
embankments. The construction will see a retaining wall added along the rail corridor
to further contain flood water in large events and new road batter through widening of
the road will also retain water. The extent of flooding across Wetland B therefore
cannot increase significantly beyond the existing extent. With the inclusion of a larger
culvert and diversion of water into Wetland B, the depth of water will however
increase during flood events to an average 0.21 metres to > 0.41 metres in the
one per cent, five per cent, 20 per cent and 50 per cent AEP events. The total depth
of inundation during operation would therefore increase to between 0.7 to greater
than 2.41 metres depending on the event. The depth of water in this wetland during a
flood event is considerable under both the existing and new scenarios, and the
proposed increased depth may lead to further indirect impacts.
In Wetland B the flood modelling suggests that the flood duration will be similar to the
existing duration of flooding, with post-construction flood levels returning to the preflood level in around 20 hours after the event and the peak depth subsiding within a
couple of hours. The indirect impacts of this increased depth to Melaleuca biconvexa
and associated swamp forest habitats are largely unknown, however considering the
existing degree of modification to the original hydrology regime, these habitats are
currently stressed from increased wetness and any increased water depths are likely
to have a compounding effect resulting in further indirect impacts and cumulative
impacts to the species.
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In conclusion, there is potential for indirect impacts to occur from changed hydrology
on the plant species composition which may affect the distribution and abundance of
Melaleuca biconvexa from soil waterlogging around the perimeter of ponded areas
favouring other swamp sclerophyll species.
To calculate the area of potential indirect operational impact it is hypothesised that
the small changes in hydrology from the proposal may cause the areas of Freshwater
Wetland to increase along its peripheries which will in turn cause a change in species
composition favouring other flood tolerant Swamp Sclerophyll plant species over
Melaleuca biconvexa. A conservative indirect impact area during operation of the
proposal has been calculated based on the indirect operation impact area described
earlier and shown in Figure 6-7 and the total area is around 0.73 hectares.
A survival threshold has been applied to the area of Melaleuca biconvexa within the
indirect operation impact area and has considered that 30 per cent of the trees in the
indirect impact area may continue to survive as healthy trees able to reproduce. Of
the remaining 70 per cent, a proportion of these may slowly die and a proportion will
survive in poor health and low ability to reproduce, making them vulnerable to other
anthropogenic and stochastic disturbance events.
For the indirect operation impact area with the 70% threshold a total of 422 mature
stems require offset. The total offset for the direct and indirect impacts would be 2575
mature stems requiring offset, refer further to Section 7.4.
Aquatic habitat
Operation of the proposal on the floodplains of Cut Rock Creek, and other aquatic
habitats within the study area, has the potential to cause impacts on water
quality/aquatic ecology and terrestrial fauna and flora, associated with the
introduction of polluted waters and physical removal of riparian vegetation
respectively. However the proposal includes construction of operational water quality
controls including one water quality basin and two vegetated swales as described in
Section 2.6.5 which will be an improvement on the existing situation and will help to
reduce any increase in pollution washed off the larger roadway area during storm
events. Further discussion on the current water quality and potential impacts is
discussed in the Water Quality Assessment prepared for the draft REF; refer to
Section 6.5 and Appendix L.
The proposal would also require the realignment of some existing urban drain located
to the east of the Pacific Highway extending from the north of The Ridgeway/Pacific
Highway intersection to around 30 metres to the north Macdonalds Road. These
urban drains are not considered key fish habitat and are classified as class 4
waterways according to the Fisheries NSW Policy and Guidelines for Fish Habitat
Conservation and Management (Department of Primary Industries (DPI), 2013). As
such no approval by DPI (Fisheries) is required.
Wildlife connectivity and habitat fragmentation
Existing pipe culverts provide some connectivity for small aquatic and amphibian
species and dry passage during dry periods beneath the Pacific Highway. The
degree of wildlife connectivity through existing pipe culverts is unlikely to be affected
by the operation of the proposal.
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The only wildlife corridor evident in the study area is along Cut Rock Creek, next to
the rail and road corridor and it is unlikely that wildlife connectivity and habitat
fragmentation would be compromised during the Iong-term.
Injury or mortality
Fauna injury or death can also occur during operation of the proposal, as a result of
collision with vehicles and habitat fragmentation, degradation and loss. It is
anticipated that the risk of collisions with vehicles would not increase as a result of
the proposal. However, consideration has been given to opportunities to address
fauna movement, and hence the risk of injury/mortality, by maintaining or enhancing
connectivity between habitat fragments in the concept design.
Noise, vibration and light
It is unlikely that there would be a substantial increase to existing levels of
operational noise, vibration and light from the proposal.
SEPP 14 coastal wetlands
There is potential for indirect impacts to SEPP 14 coastal wetlands present
downstream of the proposal. These impacts would largely be associated with
polluted road run-off entering Cut Rock and Narara Creeks and flowing downstream
to these wetlands. This existing impact is unlikely to be exacerbated by the proposal.
A further discussion on water quality within the study area is provided in Section 6.5.
Pests and pathogens
There is a low likelihood that the proposal would contribute to the invasion of feral
pests. Feral cats and the Plague Minnow are already expected at the site, and
evidence of foxes was observed. The proposal would involve widening and upgrade
of a portion of the highway, although the study area is highly urbanised and this
activity is not expected to increase the incidence of pests at this location.

Summary of impact assessment
Table 6-10 provides a summary of the outcomes of the assessment of significance
under the EP&A Act, with the assessment detail provided in Appendix B of the
Biodiversity Assessment (refer to Appendix C) and Section 8 of the SIS. Table 6-11
provides a summary of the outcomes of the assessment of significance under the
EPBC Act, with the assessment detail provided in Appendix B of the Biodiversity
Assessment (refer to Appendix C).
Table 6-10 Summary of Assessment of Significance (Section 5a NSW EP& Act)
completed for the Biodiversity Assessment and SIS
Species

Status
(TSC
Act)

Sect 5A EP&A Act
a

b

X

X

c

d

e

f

g

Likely
significant
impact

Potential
to occur
in the
proposal
area

Report
assessed in

No

Confirmed

Biodiversity
Assessment
and SIS

Threatened Ecological
Communities
Freshwater Wetlands on
Coastal Floodplains

E

N

Y

X

N Y
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Species

Status
(TSC
Act)

Sect 5A EP&A Act
d

e

f

g

Potential
to occur
in the
proposal
area

Report
assessed in

a

b

E

X

X

N

Y

X

N Y

No

Confirmed

Biodiversity
Assessment
and SIS

V

N

X

X

Y

N

Y

Y

Yes

Confirmed

Biodiversity
Assessment
and SIS

E

N

-

-

N

N

N N

No

Moderate

E

N

-

-

N

N

N N

No

Moderate

V

N

X

X

N

N

N N

No

Moderate

Biodiversity
Assessment
Biodiversity
Assessment
SIS

Black Bittern (Ixobrychus
flavicollis)

V

N

X

X

N

N

N N

No

Moderate

Biodiversity
Assessment
and SIS

Black-necked
Stork
(Ephippiorhynchus
asiaticus)

E

N

X

X

N

N

N N

No

Moderate

SIS

Swift Parrot (Lathamus
discolor)

E

N

X

X

N

N

N N

No

Moderate

Biodiversity
Assessment
and SIS

Gang-gang
Cockatoo
(Callocephalon
fimbriatum)

V

N

X

X

N

N

N N

No

Moderate

SIS

Little Eagle (Hieraaetus
morphnoides)

V

N

X

X

N

N

N N

No

Moderate

SIS

Little
Lorikeet
(Glossopsitta pusilla)

V

N

X

X

N

N

N N

No

Moderate

Biodiversity
Assessment
and SIS

Masked
Owl
novaehollandiae)

(Tyto

V

N

X

X

N

N

N N

No

(Ninox

V

N

X

X

N

N

N N

No

Moderate

Biodiversity
Assessment
and SIS

Regent
Honeyeater
(Anthochaera phrygia)

E

N

X

X

N

N

N N

No

Moderate

Biodiversity
Assessment
and SIS

Square-tailed
Kite
(Lophoictinia isura)

V

N

X

X

N

N

N N

No

Moderate

SIS

Varied
(Daphoenositta
chrysoptera)

V

N

X

X

N

N

N N

No

Moderate

SIS

N

X

X

N

N

N N

No

Moderate

SIS

Swamp
Sclerophyll
Forest
on
Coastal
Floodplains

c

Likely
significant
impact

Threatened Flora
Melaleuca biconvexa
(Biconvex Paperbark)
Threatened Fauna
Birds
Australasian Bittern
(Botaurus poiciloptilus)
Australian Painted Snipe
(Rostratula australis)
Barking
Owl
(Ninox
connivens)

Powerful
strenua)

Owl

Sittella

SIS

Mammals
Koala
(Phascolarctos
cinereus)
Grey-Headed Flying-Fox
(Pteropus poliocephalus)

V

N

X

X

N

N

N N

No

Confirmed

Biodiversity
Assessment
and SIS

Squirrel Glider (Petaurus

V

N

X

X

N

N

N N

No

Moderate

Biodiversity
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Species

Status
(TSC
Act)

Sect 5A EP&A Act
a

b

c

d

e

f

g

Likely
significant
impact

Potential
to occur
in the
proposal
area

Report
assessed in

Assessment
and SIS

norfolcensis)
Cave-roosting bats
Eastern
Bentwing-Bat
(Miniopterus schreibersii
oceanensis)

V

N

X

X

N

N

N N

No

Moderate

Biodiversity
Assessment
and SIS

Large-Eared Pied Bat
(Chalinolobus dwyeri)

V

N

X

X

N

N

N N

No

Moderate

Biodiversity
Assessment

Little
Bentwing-Bat
(Miniopterus australis)

V

N

X

X

N

N

N N

No

Moderate

Biodiversity
Assessment
and SIS

Southern Myotis (Myotis
macropus)

V

N

X

X

N

N

N N

No

High

Biodiversity
Assessment
and SIS

Greater
Broad-Nosed
Bat
(Scoteanax
rueppellii)

V

N

X

X

N

N

N N

No

Moderate

Biodiversity
Assessment
and SIS

Yellow-bellied
Sheathtail-bat
(Saccolaimus
flaviventris)

V

N

X

X

N

N

N N

No

Moderate

Biodiversity
Assessment
and SIS

Eastern False Pipistrelle
(Falsistrellus
tasmaniensis)

V

N

X

X

N

N

N N

No

Moderate

Biodiversity
Assessment
and SIS

Eastern
Freetail-Bat
(Mormopterus
norfolkensis)

V

N

X

X

N

N

N N

No

Moderate

Biodiversity
Assessment
and SIS

Green and Golden Bell
Frog (Litoria aurea)

E

N

X

X

N

N

N N

No

Moderate

SIS

Green-thighed
Frog
(Litoria brevipalmata)

V

N

X

X

N

N

N N

No

Moderate

Biodiversity
Assessment
and SIS

Tree-roosting bats

Amphibians

* Y= Yes (negative impact), N = No (no or positive impact), X = not applicable
Significance Assessment Questions (heads of consideration) as detailed in S.5a of the EP&A Act
a
In the case of a threatened species, whether the action proposed is likely to have an adverse effect on
the life cycle of the species such that a viable local population of the species is likely to be placed at
risk of extinction,
b
In the case of an endangered population, whether the action proposed is likely to have an adverse
effect on the life cycle of the species that constitutes the endangered population such that a viable
local population of the species is likely to be placed at risk of extinction,
c
In the case of an endangered ecological community or critically endangered ecological community,
whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community such that its
local occurrence is likely to be placed at risk of extinction, or
(ii) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction,
d
In relation to the habitat of a threatened species, population or ecological community:
(i) the extent to which habitat is likely to be removed or modified as a result of the action
proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed action, and
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Species

Status
(TSC
Act)

Sect 5A EP&A Act

Likely
significant
impact

Potential
Report
assessed in
to occur
in the
a b c d e f
g
proposal
area
(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the longterm survival of the species, population or ecological community in the locality,
e
Whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly),
f
Whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan,
Whether the action proposed constitutes or is part of a key threatening process or is likely to result in the
operation of, or increase the impact of, a key threatening process.

Table 6-11 Summary of Assessment of Significance for threatened species
(SIG 1.1 EPBC Act) completed for the Biodiversity Assessment
Species/Ecological
Community

*Assessment of significance
questions (EPBC Act)
1

2

3

4

5

Likely

6

7

8

9

Significant
Impact

Important
Population +

Critically endangered and endangered species
Swift Parrot
(Lathamus discolor)

N

N

N

N

N

N

N

N

N

No

No

Regent Honeyeater
(Anthochaera phrygia)

N

N

N

N

N

N

N

N

N

No

No

Australasian Bittern
(Botaurus poiciloptilus

N

N

N

N

N

N

N

N

N

No

No

Y

Y

N

N

N

Y

Y

N

Y

Yes

Yes

Grey-headed Flying-fox
(Pteropus poliocephalus)

N

N

N

N

N

N

N

N

N

No

No

Large-eared Pied Bat
(Chalinolobus dwyeri)

N

N

N

N

N

N

N

N

N

No

No

Australian Painted Snipe
(Rostratula australis)

N

N

N

N

N

N

N

N

N

No

No

Vulnerable flora
Melaleuca biconvexa
(Biconvex Paperbark)
Vulnerable fauna

* Assessment of significance questions
1)

Lead to a long-term decrease in the size of a population;

2)

Reduce the area of occupancy of the species;

3)

Fragment an existing population into two or more populations;

4)

Adversely affect habitat critical to the survival of a species;

5)

Disrupt the breeding cycle of a population;

6)

Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extent that the
species is likely to decline;

7)

Result in invasive species that are harmful to a critically endangered or endangered species
becoming established in the endangered or critically endangered species’ habitat;

8)

Introduce disease that may cause the species to decline; or

9)

Interfere with the recovery of the species.

+ Important Population as determined by the EPBC Act is a population of a vulnerable species that:
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Species/Ecological
Community

*Assessment of significance
questions (EPBC Act)
1

2

3

4

5

6

7

Likely
8

9

Important
Population +

Significant
Impact

is likely to be key source populations either for breeding or dispersal
is likely to be necessary for maintaining genetic diversity
is at or near the limit of the species range
* Y= Yes (negative impact), N = No (no or positive impact), X = not applicable

In relation to listed migratory bird species, the conclusions of the assessment indicate
that ‘important habitat’ for a migratory species listed under the EPBC Act is not
present and no further assessment in required, refer to Table 6-12 below.
Table 6-12 Summary of listed migratory species that potentially occur in the
study area
Common Name

Species

Presence of ‘important
habitat’ in the study
area*

Likely
significant
impact

Black-faced Monarch

Monarcha melanopsis

No

No

Rufous Fantail

Rhipidura rufifrons

No

No

Satin Flycatcher

Myiagra cyanoleuca

No

No

Swift Parrot

Lathamus discolour

No

No

White-throated Needletail

Hirundapus caudacutus

No

No

Cattle Egret

Ardea ibis

No

No

Fork-tailed Swift

Apus pacificus

No

No

Great Egret

Ardea alba

No

No

Latham’s Snipe

Galliago hardwickii

No

No

Pacific Golden Plover

Pluvialis fulva

No

No

Painted Snipe

Rostratula benghalensis
(sensu lato)

No

No

* Important Population as determined by the Environment Protection and Biodiversity Conservation Act 1999, is one that for a
vulnerable species:
1.

is likely to be key source populations either for breeding or dispersal

2.

is likely to be necessary for maintaining genetic diversity

3.

is at or near the limit of the species range.

6.1.4 Safeguards and management measures
Safeguards and mitigation measures to manage potential impacts to biodiversity
have been outlined in Table 6-13. Measures to manage potential impacts on GDEs
are outlined in the hydrology and water quality sections (refer to Section 6.3 and 6.5
respectively).
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Table 6-13 Safeguards and mitigation measures to manage biodiversity
ID

Impact

Environmental safeguards

Responsibility

Timing

B-1

Impacts to
native
vegetation

Impacts to native vegetation are to be
avoided where possible, through the
detailed design stage following review of
biodiversity constraints and sensitive
placement of construction compounds.
The proposal will be designed to minimise
impacts to areas of high condition
vegetation and the population of the
threatened Melaleuca biconvexa where
possible during the detailed design phase.

Roads and
Maritime

Detailed
design

B-2

Impact on flora
and fauna

A Flora and Fauna Management Plan will
be prepared as part of the Construction
Environmental Management Plan (CEMP).
It will be prepared in accordance with the
Roads and Maritime Biodiversity
Guidelines: Protecting and managing
biodiversity on RTA projects (RTA 2011)
(Biodiversity Guidelines) and Section 4.8 of
QA Specification G36 Environment
Protection. The plan will include a clearing
procedure which will include:
• The process for pre-clearing surveys in
accordance with Guide 1 of the
Biodiversity Guidelines
• A procedure for dealing with
unexpected threatened species finds on
site
• Identifying, defining and managing
exclusion zones for construction sites,
including temporary fencing
requirements, to avoid damage to
vegetation. Maps of exclusion zones will
be provided and developed in
accordance with Guide 2 of the
Biodiversity Guidelines
• Staged habitat removal in accordance
of Guide 4 of the Biodiversity Guidelines
• A process for fauna handling in
accordance with Guide 9 of the
Biodiversity Guidelines including a
requirement to contact a local vet and
wildlife handler before vegetation
clearance to ensure they will be willing
to treat any fauna injuries that may
occur during clearing and other
construction activities
• Identified nearby habitats along the
proposal suitable for the release of
fauna, should they be encountered any

Construction
contractor

Preconstruction
and during
construction
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ID

Impact

Environmental safeguards

•

•

•

•

Responsibility

Timing

time during construction, including preclearing and clearing process
Provision for the education of all
construction personnel with regards to
the importance of clearing limits,
exclusion zones and
remnants/individual trees of value
Coarse woody debris and rocks
removed in the process of clearing
shall, where practical, be placed in
areas of vegetation located next to the
proposal in accordance with Guide 5 of
the Biodiversity Guidelines
Measures to prevent the introduction
and/or spread of pathogens such as
bacteria and fungi need to be
incorporated into the CEMP for the
proposal.
Measures to confirm the presence of
pathogens/disease causing agents such
as bacteria and fungi may be
undertaken before construction and
would inform the need to development
site specific management actions. This
includes a background search of
government-maintained websites for the
most recent known locations of
contamination and for the most up-todate hygiene protocols for each
pathogen. If risks are identified in the
vicinity of the proposal, testing from a
National Association of Testing
Authorities (NATA) approved laboratory
may be required to confirm the
presence of pathogens in the soil and/or
water.

B-3

Impacts to
retained
vegetation

Existing trees, plants, and other vegetation
that are to remain within or adjacent to the
proposal are to be preserved where
practical to prevent damage or injury and in
accordance with the Roads and Maritime
Biodiversity Guidelines (RTA 2011).
Areas of retained vegetation are to be
identified and protected as exclusion zones
in accordance with the Biodiversity
Guidelines RTA 2011).

Construction
Contractor

Construction

B-4

Removal of
vegetation

A Landscape Management Plan (refer to
mitigation measure LA-5) and a Wetlands
Management Plan (refer to mitigation
measure B-13) will be developed for the
proposal to manage impacts from the
removal of vegetation. The Landscape
Management Plan will cover all areas of

Construction
contractor

Preconstruction
and postconstruction
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Impact

Environmental safeguards

Responsibility

Timing

Roads and
Maritime

Detailed
design

vegetation and the Wetland Management
Plan will specifically cover areas of EEC
and the threatened flora Melaleuca
biconvexa impacted by construction of the
proposal. The plans will include but not be
limited to the following:
• Replanting using species representative
of the natural ecological communities of
the immediate area excluding
threatened species
• Where practical it will include replanting
of foraging species for the Grey Headed
Flying Fox but will avoid planting too
close to the road and powerline
easements
• Any re-establishment of habitat will take
into account Guide 3 of the Biodiversity
Guidelines (RTA 2011)
• Swales will be planted with indigenous
wetland plants with a particular focus on
macrophytes, however threatened
species will be avoided
• Planting will include measures to
facilitate fauna passage along Cut Rock
Creek in areas in and next to the
construction footprint.
B-5

Removal of
vegetation

During the detailed design phase
opportunities to reduce the requirement for
clearing will be sought and undertaken
where possible. This could include:
• Maintain and where possible minimise
the width of the alignment in areas
where the road adjoins EECs and/or
Melaleuca biconvexa
• By use of temporary or permanent
retaining walls and/or dry stone walls in
place of batters around individual
indigenous trees and around stands of
Melaleuca biconvexa in order to protect
vegetation and avoid loss
• Minimising the size of the construction
footprint and subsequent removal of
vegetation. Specific measures include:
− Avoiding threatened flora species
where possible, particularly areas
of Melaleuca biconvexa this may
include replacing batters in some
locations to retaining walls
− Minimise impacts to areas of higher
condition terrestrial and aquatic
habitats
− Minimise impacts to threatened
ecological communities
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Maintaining existing water quality
and hydrological flow regimes.

B-6

Removal of
vegetation

Vegetation removal to be in accordance
with Roads and Maritime Specification G40
Clearing and Grubbing.

Construction
contractor

During
construction

B-7

Impact on
aquatic
ecosystems

The design of creek and waterway
crossings will maintain fish passage in
accordance with “Why do fish need to cross
the road? Fish passage requirements for
waterway crossings” (Fairfull and
Witheridge 2003 and NSW Fisheries Policy
and Guidelines for fish habitat conservation
and management (DPI, 2013)).

Roads and
Maritime

Detailed
design

B-8

Impact on
Melaleuca
biconvexa a

Individuals of Melaleuca biconvexa within
the construction footprint will be retained
where possible.
The clearing footprint includes a 10 metre
buffer from the base of batters. Following
construction this area would likely
regenerate naturally and is expected that
regeneration of Melaleuca biconvexa would
occur. Soil disturbance in this area will be
avoided where possible to maintain the
viability of propagules (ie seeds, roots,
rhizomes) in the soil so that this area will
readily regenerate following construction.

Roads and
Maritime

Preconstruction

B-9

Controlling the
spread of
noxious weeds

A Weed Management Plan will be
developed as part of the CEMP in
accordance with Roads and Maritime
Biodiversity Guidelines (Guide 6: Weed
Management) and Introductory Weed
Management Manual (Natural Heritage
Trust 2004). Specific attention will be given
to the areas of EEC and Melaleuca
biconvexa on Roads and Maritime
controlled lands or alternatively specific
weed management actions will be
incorporated into the Wetland Management
Plan.
Noxious weeds will be disposed of to a
licensed waste facility.
The Weed Management Plan should be
consistent with other plans of management
for the area.
As part of the Weed Management Plan a
site assessment by an ecologist or person
trained in weed identification and
management would be required to assess
the extent and severity of weed species in
the clearing footprint with particular
emphasis on noxious weed species. A

Construction
contractor

Construction
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Environmental safeguards

Responsibility

Timing

Construction
contractor

Construction

Weed Management Plan should also be
consistent with other plans of management
for the area.
The Weed Management Plan or specific
actions would include descriptions and
mapping of major weed infestations during
pre-clearing surveys and appropriate
management actions to be undertaken for
each infestation. The details of the Weed
Management Plan may include:
• Weed management priorities and
objectives.
• Sensitive environmental areas on
Roads and Maritime controlled lands.
• Location of weed infested areas.
• Mechanical weed control methods such
as slashing or mowing, as well as a
range of herbicides to avoid the
development of herbicide resistance.
• Measures to prevent the spread of
weeds.
• A monitoring program to measure the
success of weed management.
• Appropriate disposal of weed infested
materials and soils to be identified in
the CEMP.
• Communication strategies to improve
contractor awareness of weeds and
weed management.
B-10

Controlling the
spread of
pathogens/
diseases

If pathogens/disease causing agents are
found to be present, measures to prevent
the introduction and/or spread of these
pathogens/disease causing agents are to
be incorporated into the CEMP for the
proposal. The CEMP will be developed in
accordance with Guide 7 Pathogen
Management of the Roads and Maritime
Biodiversity Guidelines (RTA 2011) and will
include the following:
• Vehicle and boot wash down
procedures and facilities will be made
available to ensure vehicles and
footwear are free of pathogens before
entering and leaving site
• Regular communication to staff and
contractors during inductions and
toolbox talks, of the risk of spreading
pathogens and the mitigation measures
required on site
• To avoid the introduction of pathogens
into the area, all new plant and top soil
material brought to site will be certified
disease-free by the supplier

Upgrading the Pacific Highway, Ourimbah Street to Parsons Road, Lisarow
Review of Environmental Factors

178

ID

Impact

Environmental safeguards
•

•

Responsibility

Timing

Construction work will be programmed
to move from uninfected areas to any
known infected areas
Restricting vehicles to designated
tracks, trails and parking areas.

B-11

Wildlife
connectivity

Revegetation around and beneath the rail
overbridge will aim to provide some low
cover for fauna approaching and exiting the
structure.
In-stream structures will be designed and
constructed to minimise potential impacts to
fish passage with consideration to “Why do
Fish Need to Cross the Road? Fish
Passage Requirements for Waterway
Crossings" (Fairfull and Witheridge 2003).

Construction
contractor

Construction

B-12

Impacts to
EECs

Before clearing, exclusion zones will be
erected to identify environmentally sensitive
areas such as EECs in accordance with
Roads and Maritime Biodiversity Guidelines
(Guide 2 Exclusion Zones).
The location of EECs will be mapped and
identified in the CEMP.

Construction
contractor

Construction

B-13

Impacts to
EECs and
Melaleuca
biconvexa

A suitably qualified ecologist will develop a
Wetland Management Plan that will
document specific pre-construction and
construction mitigation measures. The plan
should include a program to monitor the
effectiveness of mitigation measures and
will be prepared before the start of
construction. The contents of the Wetland
Management Plan will include but not be
limited to the following:
• Introduction – purpose, objectives,
background and report structure
• Management and mitigation
measures – environmental
management responsibilities, preconstruction management measures,
including survey, type and location of
control measures. Construction
measures will include but not limited to
contractor education and induction,
hygiene and pre-clearance protocols,
fencing, during construction
• Monitoring –, methods, timing,
intensity and duration, controls,
performance indicators and criteria,
proposal review and monitoring,
responsibility, timing and corrective
actions reporting requirements and
periods

Roads and
Maritime

Detailed
design
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A summary and implementation
schedule.

B-14

Impacts to
EECs and
Melaleuca
biconvexa

A Biodiversity Offset Strategy (for inclusion
as Appendix E of the SIS) will be prepared
to investigates the offsets required and the
availability of suitable offsets in the region
to compensate for the loss of important
habitat associated with the proposal. The
offset strategy will focus on identifying
offsets that contain a population of
Melaleuca biconvexa and the endangered
ecological communities (swamp sclerophyll
forest and/or freshwater wetlands) and
which would include potential habitat for
threatened fauna species affected by the
proposal.
The final selection of offset sites will be
subject to site survey using the Biobanking
Assessment Methodology to compare the
condition of the site habitats and ecosystem
credits with those being impacted.
The revised figures for vegetation clearing
impacts to the two EECs; Freshwater
Wetlands and Swamp Sclerophyll Forest
(as summarised in Table 6-8) and
individuals of Melaleuca biconvexa (as
summarised in Section 6.1.3) will be
published in the SIS and used in the
Biodiversity Offset Strategy for calculating
offset requirements for the proposal.

Roads and
Maritime

Detailed
design

B-15

Management
of unexpected
finds

Pre-clearing surveys will be undertaken by
an experienced ecologist to identify any
nesting/roosting animals present in the
project area. In particular it would be
important to conduct a pre-clearing
inspection for any artificial structures such
as culverts which are proposed to be
physically disturbed. The inspection is
required to identify if threatened bat species
are present and are using the structure for
roosting and/or breeding habitat. The
inspection will be conducted during the day
and will ensure that all cracks, fissures,
scuppers, lifting holes, etc, within concrete
structures are inspected for microbats prior
to any works commencing.
Because no structures are proposed to be
demolished, it is unlikely works will have a
significant impact on any microbats roosting
in adjacent structures. However, if bats are
found, an appropriately qualified ecologist
will be engaged and provide advice on work
methods and timing to minimise impacts on

Construction
contractor

Construction
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Construction
contractor

Detailed
design

the bats. If exclusions are required, these
will be done in accordance with a Bat
Management Plan prepared by an
appropriately qualified ecologist.
While the study area has been assessed as
containing sub-optimal habitat for
threatened frogs there is low to moderate
potential for some species to occur.
Because of this, the unexpected threatened
species finds procedure will be followed as
outlined in the Roads and Maritime
Biodiversity Guidelines (RTA 2011). This
procedure is particularly relevant to the
potential presence of microbats in artificial
structures and threatened frogs in
freshwater aquatic habitats. The procedure
is to be adopted through the construction
phase of the project.
As a first step photos and descriptions of
roosting bats and threatened frogs are to be
included in the CEMP and/or the flora and
fauna management sub-plan. All personnel
will be inducted on the potential for these
threatened species occurring on site and
the unexpected threatened species finds
procedure.
B-16

6.2

Impacts to
threatened
flora and fauna

All conditions and requirements from the
OEH SIS concurrence will be incorporated
into the CEMP and Wetlands Management
Plan, or plans.

Traffic, transport and access

An assessment has been prepared to identify the extent and magnitude of potential
impacts of the proposal on the traffic and transport characteristics of the study area.
The assessment is documented in the Upgrade of Pacific Highway HW10, between
Ourimbah Street and Parsons Road, Lisarow, Traffic and Transportation Assessment
(Jacobs 2014f), which is provided in full in Appendix K. A summary of the
assessment is also provided in this section.

6.2.1 Methodology
The study area for the assessment is bound by Ourimbah Street in the north,
Macdonalds Road and The Ridgeway in the east, Parsons Road to the south and
Dora Street and Railway Crescent to the west.
A traffic model was developed using Q-Paramics micro-simulation modelling
software. The model was used to assess the performance of the road network with
and without the proposal. The extent of the micro-simulation traffic model
encompassed areas to Ourimbah in the north, Narara and West Gosford in the west,
Gosford in the south and Lisarow to the east.
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Traffic counts were taken at each intersection within the study area by TTM
Consulting on a non-school holiday weekday on 5 June 2014. These counts provided
an indication of existing light and heavy traffic volumes and distribution on the roads
within and near the proposal area. These traffic counts also provide an indication of
the peak periods for the proposal which are:
•
•

Morning peak period: 7am to 9am
Evening peak period: 4pm to 6pm.

Traffic counts were also used to inform the traffic model.
The assessment used a combination of empirical data and modelling to identify the
following for two scenarios, the no-build and the proposal:
•
•

•

•
•

•

Demand release: The ability for the road network to allow vehicles to join the
network. High numbers of blocked vehicles (unreleased) indicate congestion
Network performance: Commonly measured in terms of the vehicle kilometres
travelled (VKT) and vehicle hours travelled (VHT). Increases in VKT indicate
that vehicles are forced to travel longer distances, while increases in VHT
indicate increased congestion in the road network. Together, these parameters
reflect average speed on the network
Number of stops: The number of stops indicates the quality of traffic flow.
Fewer stops indicate that traffic flows efficiently and with good progression,
while more stops indicates that traffic flows are intermittent and the network
may be experiencing congestion
Travel time: time taken to travel between Ourimbah Street in the north and
Manns Road in the south
Intersection performance: This identifies whether the intersection is carrying
more traffic than it was designed to carry. This is measured by the intersection
level of service (LoS), which is a six point scale based on the average waiting
time at the intersection. The LoS categories are listed in Table 6-14. LoS C or
better is generally acceptable
Average daily traffic: The number of vehicles that use the road network daily.

Table 6-14 Intersection performance level of service categories (RTA 2002)
LoS

Average delay
per vehicle
(seconds)

Traffic signals and
roundabouts

Give way and stop signs

A

Less than 15

Good operation

Good operation

B

15 to 28

Good with acceptable
delays and spare capacity

Acceptable delays and
spare capacity

C

29 to 42

Satisfactory

Satisfactory, but accident
study required

D

43 to 56

Operating near capacity

Near capacity and
accident study required

E

57 to 70

At capacity; at signals,
incidents would cause
excessive delays

At capacity, requires other
control mode

Roundabouts require other
control modes
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LoS

Average delay
per vehicle
(seconds)

Traffic signals and
roundabouts

F

More than 70

Over capacity

Give way and stop signs
Extreme delay, traffic
signal or other major
treatment required

6.2.2 Existing environment
Transport infrastructure and traffic
Section 6.2 provides a description of the existing road and transport network within
and around the proposal area.
Public transport
As discussed in Section 2.2, currently there are two public bus routes and two
school bus routes that pass through the study area. There are currently nine bus
stops located within the proposal area.
Currently there are about 19 buses pass through the study area during the morning
peak hour and about 16 buses pass through the study area during the evening peak
hour.
Existing traffic volumes and peak periods
Table 6-15 shows a summary of weekday midblock traffic volumes and heavy
vehicle proportions at selected locations on the Pacific Highway and Railway
Crescent in the study area.
Average weekday traffic on the Pacific Highway is generally heaviest north of
Railway Crescent, with around 16,000 vehicles per day in each direction. South of
Railway Crescent, average weekday traffic generally drops to around 14,000 vehicles
per day in each direction. Railway Crescent carries 3,500 to 4,000 vehicles per day in
each direction. At all locations on the Pacific Highway, PM peak volumes are higher
than AM peak volumes. Traffic distribution is generally even at all listed locations in
both northbound and southbound directions.
Table 6-15 Existing midblock traffic volumes
Road

Location

Direction

Average
weekday
and
weekend
traffic
(vehicle/d
ay)

Average
weekday
traffic
(vehicle/d
ay)

Morning
peak
(2-hr)
(vehicle/d
ay)

Evening
peak
(2-hr)
(vehicle/d
ay)

Pacific
Highway

Between The
Ridgeway and
Parsons Road

Northbound

12,943

14,113

1,852

2,523

Southbound

12,889

14,002

2,333

2,126
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Road

Location

Direction

Average
weekday
and
weekend
traffic
(vehicle/d
ay)

Average
weekday
traffic
(vehicle/d
ay)

Morning
peak
(2-hr)
(vehicle/d
ay)

Evening
peak
(2-hr)
(vehicle/d
ay)

Pacific
Highway

Between
Macdonalds
Road and The
Ridgeway

Northbound

13,079

14,285

1,997

2,531

Southbound

12,496

13,538

2,020

2,189

Pacific
Highway

Between
Railway
Crescent and
Macdonalds
Road

Northbound

12,451

13,711

2,099

2,301

Southbound

12,399

13,512

1,940

2,352

Railway
Crescent

Between
Pacific
Highway
/
Dora
Street
and
Awaba
Street

Northbound

3,249

3,600

441

622

Southbound

3,485

3,967

866

516

Northbound

14,272

15,744

2,369

2,688

Southbound

14,646

16,173

2,578

2,751

Pacific
Highway

Between
Ourimbah
Street
and
Railway
Crescent

Traffic volumes on local roads within and near the proposal area are listed in
Table 6-16. The busiest local roads in the proposal area are Railway Crescent and
The Ridgeway. Many local roads in the proposal experience substantially different
volumes of traffic during the peak periods. For example, Parsons Road and
Ourimbah Street have 66 and 42 per cent more traffic respectively, in the afternoon
peak compared to the morning peak.
Table 6-16 Traffic volumes on local roads
Road

Location

Direction

Morning peak (2hr)

Evening peak (2hr)

Parsons Road

South of Pacific
Highway

NB

495

741

SB

395

739

The Ridgeway

East of Pacific
Highway

EB

317

679

WB

712

609

Macdonalds Road

East of Pacific
Highway

EB

326

779

WB

523

338

Railway Crescent

West of Pacific
Highway

EB

469

737

WB

822

601

Dora Street

West of Railway

EB

124

74
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Road

Ourimbah Street

Direction

Morning peak (2hr)

Evening peak (2hr)

Crescent

WB

22

122

West of Pacific
Highway

EB

65

49

WB

28

82

Location

Heavy vehicles
Heavy vehicle traffic generated within the proposal area is generally from industrial,
retail and commercial properties along Railway Crescent and Parsons Road. Heavy
vehicle proportions tend to increase towards the north along the Pacific Highway
within the study area. In general, heavy vehicle proportions are greater than average
during the morning peak period, but lower than average during the evening peak
period. Night time (between 6:00pm and 6:00am) heavy vehicle proportions were
found to be greater than day time averages. Heavy vehicle proportions range
between 3.3 and 14.4 per cent during week days and between 1.7 per cent and
7.9 per cent during weekends.

Road network performance
Intersection performance
Six intersections within the study area were analysed for their performance during the
morning and evening peak periods. Table 6-17 summarises the performance of each
intersection.
Table 6-17 Intersection level of service
Morning peak

Evening peak

Level of
service

Average delay
per vehicle
(seconds)

Level of
service

Average delay
per vehicle
(seconds)

Roundabout

C

32.8

C

30.7

Pacific Highway and
The Ridgeway

Traffic lights

E

59.3

D

43.8

Pacific Highway and
Macdonalds Road

Priority
(stop)

E

62.7

E

64.2

Railway Crescent and
Dora Street

Priority
(give way)

A

11.7

A

10.8

Pacific Highway and
Railway Crescent

Priority
(give way)

E

64.4

E

59.5

Pacific Highway and
Ourimbah Street

Priority
(give way)

D

53.1

D

53.2

Intersection

Treatment*

Pacific Highway and
Parsons Road

In general, the intersections along the Pacific Highway perform poorly during both
AM and PM peak periods. Video footage captured during traffic counts indicate that
poor intersection performance is due to the Pacific Highway being heavily congested
during peak periods. As a result, movements at intersections within the study area
can extend up to several minutes. Key characteristics associated with each
intersection include:
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•

•

•

•

•

•

Pacific Highway and Parsons Road: Overall, this intersection performs well,
due to the eastbound bypass lane on the Pacific Highway. Queues rarely form
on Parsons Road
Pacific Highway and The Ridgeway: During peak periods, queues on the
Pacific Highway regularly extend beyond the length of the available turning
lane, affecting the through lane on the Pacific Highway
Pacific Highway and Macdonalds Road: Vehicles turning in and out of
Macdonalds Road experience delays during peak periods. However, queues
for the Pacific Highway and The Ridgeway traffic lights provide opportunities for
motorists to select gaps to turn. This intersection has a seagull layout, which
allows for motorists to turn right onto the Pacific Highway in two stages
Pacific Highway and Railway Crescent: Right turn movements into and out of
Railway Crescent are difficult to achieve due to congestion on the Pacific
Highway during peak periods. This results in long queues in the right turn bays
of Pacific Highway and Railway Crescent
Railway Crescent and Dora Street: Demand for turns at this intersection is low
and turns are not delayed substantially during peak periods, except for when
the intersection is blocked by queues on Railway Crescent waiting to access
the Pacific Highway
Pacific Highway and Ourimbah Street: While demand for movement at this
intersection is low, heavy traffic on Pacific Highway results in few gaps for right
turns from Ourimbah Street resulting in LoS D during peak periods. Vehicles
use the exit lane on Pacific Highway to wait for a gap to join southbound traffic.
Motorists using Ourimbah Street do not have any routes by which to access the
Pacific Highway.

Travel times
Travel time surveys conducted along Pacific Highway between Ourimbah Street and
Manns Road identified that overall, southbound travel time is slightly longer during
the morning peak period, due to heavier southbound traffic on Pacific Highway.
These longer times can be attributed to downstream congestion from Macdonalds
Road. However, northbound travel times are constant during the peak periods, with
no noticeable difference between morning and evening peak periods.
Crash history
A review of crash history was carried out for the study area. Crash data for the period
July 2007 to June 2013 show that there were 77 crashes for this period, ranging
between 10 and 17 crashes per year. These comprised no fatal crashes, 24 injury
crashes and 53 non-casualty crashes. About 74 per cent of these crashes occurred
during daylight hours.
Of the 77 crashes:
•
•
•
•
•

29 (38 per cent) were rear end crashes
25 (32 per cent) were crashes involving vehicles from adjacent directions
(which largely are from vehicles turning right into main roads)
Eight (10 per cent) were crashes involving vehicles from opposite directions
Four (five per cent) were crashes involving vehicles from the same direction,
excluding rear end crashes
11 (14 per cent) were crashes involving vehicles going off path.
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6.2.3 Potential impacts
Construction
During construction, the potential impacts would be generally associated with an
increase in construction traffic volumes, and a change in the type of traffic using the
Pacific Highway. This is discussed in further detail below.
Construction traffic volumes, road and intersection performance
Construction is planned to occur over a period up to about 30 months. Construction
traffic (comprising light vehicles, haulage trucks, concrete trucks and delivery trucks)
would lead to a temporary increase in traffic along the highway and local roads. The
estimated volume of construction traffic for different vehicle types is detailed in Table
3-12. The construction period of the proposal is likely to comprise an average of 30 to
80 heavy vehicles trips and 100 to 300 light vehicles trips on the road network, with
increases during main earthwork and civil construction. Given the traffic volumes that
currently use the Pacific Highway, particularly heavy vehicles, the additional
construction associated with construction is not expected to have a substantial
impact on existing traffic flows.
Traffic delays are expected during construction due to reduced speed limits and
when manual traffic control is in operation to facilitate the movement of construction
vehicles into and out of work sites. Delays are also expected for times when existing
sections of road are being tied in with newly built sections of road. These instances
would be scheduled to occur outside of peak hours to reduce the impact of
construction traffic on through traffic. Detailed construction traffic management plans
and associated traffic control plans would be developed before construction to
ensure the safe and efficient movement of traffic on the Pacific Highway and the local
road network during construction (refer to Section 6.2.4).
Access
Safe access to properties and local roads would be maintained during construction,
although interruptions to access would be required at various times. Any interruptions
would be for short periods and would be agreed with the property owners or relevant
agencies. Where necessary, alternative access provisions would be arranged in
consultation with, and to the satisfaction of, the relevant local government authority.
The proposal would also require construction of new property accesses for eleven
private and commercial properties as summarised in Section 2.6.8.
During construction, pedestrian and cyclist facilities would be affected. Alternative
walking paths would be provided where necessary with designated crossing points,
specifically the crossing point from Lisarow Railway Station across the Pacific
Highway to The Ridgeway and the shared cycle path. Where pedestrians and cyclists
are required to move through construction work zones the construction contractor
would provide temporary measures such as concrete barriers, ramps and bridges to
guide pedestrians through the construction site.
Construction would require the road shoulders to be narrowed, which may affect
cyclists which use the road shoulder to travel through the study area. During
construction, cyclists would need to travel in the traffic lane. Given the arterial nature
of the route, and existing limited cyclists facilities next to the worksite, it is expected
that cyclists who currently ride on the road through this section would be skilled
enough to manage these movements, especially given the construction speed limit of
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40 kilometres per hour. Construction is not expected to have an impact on
emergency service access, as vehicular access along all roads would be maintained.
Bus operations
Passenger and school bus routes would be maintained during construction. Bus
services may experience minor delays on the Pacific Highway as a result of
construction speed zones, increased congestion at intersections and any potential
short-term traffic control.
The bus stop on the eastern side of Lisarow Railway Station would be affected by the
proposal. During some stages of work the bus bay may need to be closed to allow
the southbound lanes of Pacific Highway to be built. The bus stops at Macdonalds
Road would be relocated to Tuggerah Street during construction, and would remain
in this location after construction. The bus stop next to the northbound lane of Pacific
Highway near Lisarow Cemetery will be removed during construction. This is not
expected to impact on bus services, as the bus stop is not currently in use.
Temporary bus stops would be located as close as reasonable to existing stops to
limit impact to customers and bus operators. Temporary bus stop locations would be
selected in consultation with Busways, Red Bus Service and NSW Trains to identify
appropriate sites. The bus stops would be reinstated after construction.
Impact on rail services
Construction of the new rail overbridge would occur during scheduled rail track
possessions. These possessions would indirectly affect rail commuters and freight
services through a potential increase in travel times.
Travel times may also be increased due to construction speed limits and partial road
closures indirectly affecting rail commuters accessing Lisarow Railway Station.
Measures to minimise potential traffic and transport impacts are listed in
Section 6.2.4.
Safety during construction
New construction access points would be established to allow construction vehicles
to access the work sites. Slowing down, entering and turning movements of
construction traffic into and out of the work sites has the potential to affect the safety
of other road users. This would be mitigated by ensuring adequate roadwork, truck
turning signage and the roadwork speed limit are designed and installed in
accordance with a Traffic Control Plan (TCP). These would be prepared by an
appropriately qualified person and submitted for the approval of the road authority.
Any safety risks associated with the construction activity and traffic travelling through
the work sites, would be mitigated by providing a concrete or other approved traffic
crash barrier to separate the construction activities from the general public.
Parking
Parking for construction staff would be required as part of the proposal. There is
limited availability for public parking within the study area (refer to Section 2.2.4).
Accordingly, a temporary staff car parking area would be provided for construction
staff. This area would be located at the main construction compound area, which
would be located at either 980 or 962-966 Pacific Highway, Lisarow (refer to
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Section 3.3.2). The size and location of this parking area would be determined
during detailed design.

Operation
Traffic modelling for 2021 and 2031 identified the proposal would be able to allow
more vehicles into the road network with fewer blocked trips (refer to Table 6-18).
For instance, the 2031 morning scenario performs better than the ‘do-minimum’
scenario, where almost 1000 more vehicles are able to be released into the road
network within a two hour period. Similarly, the 2031 evening scenario performs
better than the ‘do-minimum’ scenario, allowing almost 2500 additional vehicles to
enter the road network within a two hour period.
Table 6-18 Modelled demand release for 2021 and 2031
Morning
peak
scenarios

7.00am – 8.00am
Total
released

Blocked

8.00am – 9.00am

%
Blocked

Total
released

Blocked

7.00am – 9.00am

%
Blocked

Total
released

Blocked

%
Blocked

2021 (‘Do
nothing’)

5,993

211

3%

7,784

152

2%

13,777

363

3%

2021
(Proposal)

6,196

51

1%

7,869

61

1%

14,065

112

1%

2031 (‘Do
nothing’)

6,568

668

9%

8,463

856

9%

15,031

1,524

9%

2031
(Proposal)

7,062

284

4%

8,911

313

3%

15,973

597

4%

Evening
peak
scenarios

4.00pm – 5.00pm
Total
released

Blocked

5.00pm – 6.00pm

%
Blocked

Total
released

Blocked

4.00pm – 6.00pm

%
Blocked

Total
released

Blocked

% Blocked

2021 (‘Do
nothing’)

7,779

92

1%

7,542

272

3%

15,321

364

2%

2021
(Proposal)

7,305

517

7%

7,260

477

6%

14,565

994

6%

2031 (‘Do
nothing’)

8,373

751

8%

7,195

1,807

20%

15,569

2,558

14%

2031
(Proposal)

9,096

51

1%

8,969

61

1%

18,065

112

1%

Network performance
Traffic modelling for 2021 and 2031 traffic numbers indicates that the proposal would
result in substantial improvement to network operations and performance when
compared to the no-build scenario (refer to Table 6-19). Average speeds are
predicted to increase between 10 and 13 per cent during the morning peak period in
2021 and 2031 and between 35 and more than 100 per cent during the evening peak
period in 2021 and 2031.
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Table 6-19 Modelled network performance for 2021 and 2031
7.00am – 8.00am

8.00am – 9.00am

7.00am – 9.00am

VKT (km)

VHT (hr)

Average
Speed
(km/h)

VKT (km)

VHT (hr)

Average
Speed
(km/h)

VKT
(km)

VHT (hr)

Average
Speed
(km/h)

2021 (‘Do
nothing’)

28,495

603

47.3

36,112

1,092

33.1

64,607

1,695

38.1

2021
(Proposal)

29,899

594

50.3

36,466

944

38.6

66,365

1,538

43.2

2031 (‘Do
nothing’)

31,627

721

43.9

39,290

1,344

29.2

70,917

2,065

34.3

2031
(Proposal)

33,196

714

46.5

41,311

1,271

32.5

74,507

1,985

37.5

Scenarios

4.00pm – 5.00pm

5.00pm – 6.00pm

4.00pm – 6.00pm

Scenarios

VKT (km)

VHT (hr)

Average
Speed
(km/h)

VKT (km)

VHT (hr)

Average
Speed
(km/h)

VKT
(km)

VHT (hr)

Average
Speed
(km/h)

2021 (‘Do
nothing’)

34,732

838

41.5

36,358

1,209

30.1

71,090

2,046

34.7

2021
(Proposal)

32,778

685

47.8

33,986

729

46.6

66,764

1,414

47.2

2031 (‘Do
nothing’)

38,923

1,349

28.8

39,180

2,939

13.3

78,104

4,289

18.2

2031
(Proposal)

37,708

871

43.3

39,748

1,022

38.9

77,456

1,893

40.9

Traffic modelling indicates that if the proposal does not proceed (the no-build
scenario) severe congestion would occur in the study area in 2021 and 2031. The
proposal would improve performance by increasing travel speed, improving traffic
flow and reducing congestion. This would reduce the VHT. The additional capacity in
the network provided by the proposal would allow more vehicles to access the
network, improving the VKT. Together, these effects would deliver higher travel
speeds for all road users.
Number of stops
Traffic modelling indicates the proposal would reduce the number of total stops
required within the proposal area by 12 and two per cent in the 2021 and 2031
morning peak period, when compared to the respective ‘do nothing’ scenarios.
During the evening peak period, the proposal would reduce the number of stops by
43 and 60 per cent for 2021 and 2031.
The proposal would result in a substantial positive benefit on the number of stops
experienced by road users, resulting in a more efficient traffic flow and reducing air
emissions (refer to Section 6-9).
Travel times
Traffic modelling indicates the proposal would result in a moderate reduction in
northbound travel times in 2021 and 2031 when compared to the ‘do nothing’
scenarios (refer to Table 6-20). More substantial benefits are experienced by
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southbound traffic, where in some sections of the route, travel times would be
reduced by more than 50 per cent.
Table 6-20 Modelled travel times for 2021 and 2031
Morning peak
period - 2021

2021 ‘ Do nothing’
7:00 am – 8:00am

2021 Proposal
8:00am – 9:00am

7:00 – 8:00am

8:00am – 9:00am

Pacific Highway
northbound

0:06:34

0:07:11

0:06:17

0:06:31

Pacific Highway
southbound

0:08:50

0:13:26

0:07:57

0:08:48

Evening peak
period - 2021

2021 ‘ Do nothing’
4:00pm – 5:00pm

2021 Proposal
5:00pm to 6:00pm

4:00pm – 5:00pm

5:00pm to 6:00pm

Pacific Highway
northbound

0:06:39

0:06:27

0:06:17

0:06:31

Pacific Highway
southbound

0:06:51

0:06:57

0:07:57

0:08:48

Morning peak
period - 2031

2031 ‘Do nothing’
7:00 am – 8:00am

2031 Proposal
8:00am – 9:00am

7:00 am – 8:00am

8:00am – 9:00am

Pacific Highway
northbound

0:07:01

0:07:49

0:06:27

0:06:54

Pacific Highway
southbound

0:12:24

0:15:04

0:09:57

0:12:41

Evening peak
period - 2031

2031 ‘Do nothing’
4:00pm – 5:00pm

2031 Proposal
5:00pm to 6:00pm

4:00pm – 5:00pm

5:00pm to 6:00pm

Pacific Highway
northbound

0:07:28

0:07:38

0:07:09

0:06:59

Pacific Highway
southbound

0:07:23

0:18:14

0:06:32

0:07:49

Intersection performance
The proposal would improve intersection performance when compared to the ‘do
nothing scenario’ for 2021 and 2031 (refer to Table 6-21). In the morning peak for
2021 and 2031, all intersections would perform better with the proposal, with the
exception of the Pacific Highway and Parsons Road intersection. This can be
attributed to the improved traffic flows from the proposal arriving more quickly at this
intersection. However, the positive results identified for sections of the proposal north
of this intersection show that the reduction of performance at one intersection does
not have a substantial effect on the network-wide results. In total, the traffic
improvements as part of the proposal combine to provide an overall net benefit to the
network.
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Table 6-21 Modelled intersection level of service
Intersection

Morning
peak 2021
‘Do
nothing’
Level of
service

2021
‘Proposal’
Level of
service

Evening
peak 2021
‘Do
nothing’
Level of
service

2021
‘Proposal’
Level of
service

Pacific Highway and Parsons Road

C

F

E

D

Pacific Highway and The Ridgeway

F

C

D

C

Pacific Highway and Macdonalds Road

F

B

F

B

Railway Crescent and Dora Street

B

A

C

A

Pacific Highway and Railway Crescent

F

D

F

D

Pacific Highway and Ourimbah Street

F

F

F

F

Intersection

Morning
peak 2031
‘Do
nothing’
Level of
service

2031
‘Proposal’
Level of
service

Evening
peak 2031
‘Do
nothing’
Level of
service

2031
‘Proposal’
Level of
service

Pacific Highway and Parsons Road

C

F

F

E

Pacific Highway and The Ridgeway

F

D

E

C

Pacific Highway and Macdonalds Road

F

C

F

B

Railway Crescent and Dora Street

F

A

F

B

Pacific Highway and Railway Crescent

F

D

F

D

Pacific Highway and Ourimbah Street

F

F

F

F

During the evening peak for 2021 and 2031, the road network demonstrates
substantial improvements compared to the do nothing scenario. The proposal would
result in less delay at all intersections, with notable improvements at Pacific Highway
and Railway Crescent and Pacific Highway and Macdonalds Road intersections.
Overall, satisfactory levels of performance on most intersections are predicted to
occur with the proposal up to 2031. The upgrade of the four intersections as part of
the proposal reduces queuing and delays on the network as a result of the additional
capacity for through traffic. The proposal results in less queuing and delays for
southbound traffic on Pacific Highway, which result in less impedance and greater
throughput of traffic.
However the proposal would result in a flow-on effect to the Pacific Highway and
Parsons Road intersection. Improvements in traffic flow to the north of this
intersection would result in traffic arriving more quickly at the intersection. The single
lane at the roundabout would create a constraint and result in longer waiting periods.
Modelling, however, has found that this reduction in performance at this location
would only have localised and short-term effects to road users and would not have a
substantial effect on the results for the network.
Traffic flow
Forecast traffic flows in 2021 and 2031 identified that the proposal would improve
traffic flow in the area, in comparison to the ‘do nothing’ scenario. This would be
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achieved through the extra capacity provided by additional lanes and improved
intersections as part of the proposal. This demonstrates that the proposal is more
effective in catering for expected future growth in traffic demand.
Access
The proposal would improve pedestrian and cyclist access by upgrading existing
pedestrian and cycle facilities as described in Section 3.2.8.
The proposal would provide crossings at existing and new traffic lights along Pacific
Highway. Traffic modelling has found that the existing pedestrian crossings at traffic
lights would not be negatively affected by the proposal. Accordingly, the ability of
pedestrians to cross the Pacific Highway would not be affected by the increase in
traffic volumes on the road.
Off-road pedestrian and shared paths described in Section 3.2.8 would be
maintained and cyclists would continue to be able to use the shoulders of the Pacific
Highway as is the case at present. No negative operational impact on cyclists and
pedestrians are expected as a result of the proposal. Moreover, during operation, the
proposal would improve access by upgrading pedestrian and cyclist facilities within
the study area. The proposal would provide a continuous shared pedestrian and
cyclist access path along the northbound lane of the Pacific Highway, and a pathway
of varied width (varying between 1.5 and three metres where space permits) along
the southbound lane of the Pacific Highway.
The proposal would also reinstate property accesses, including seven private and
four commercial properties described in Section 2.6.8. A submission raised as part
of the draft REF Submissions Report also raised concern about access into Lisarow
Railway Station via Railway Crescent, refer further to Section 2.6.7. Roads and
Maritime will work with Sydney Trains to provide a safe access options to Lisarow
Railway Station from Railway Crescent.
Road safety
About one third of crashes on the Pacific Highway involves vehicles from opposite
directions, at intersections (refer to Section 3.2.4). Improvement of intersections as
part of the proposal is likely to reduce crashes at intersections. Similarly, the traffic
lights at the Pacific Highway and Railway Crescent intersection would reduce
congestion on the Pacific Highway between Railway Crescent and The Ridgeway,
and would reduce the number of rear end crashes.
Public transport
As discussed in earlier sections, the proposal would improve road network
performance, intersection performance, traffic flows, travel times and number of
stops. Benefits experienced by light vehicles would apply to public and school bus
services.
The proposal would not have an impact on rail services during operation.

6.2.4 Safeguards and management measures
Table 6-22 identifies safeguards and management measures that will be
implemented to address potential impacts of the proposal on traffic and transport.
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Mitigation measures for managing property access impacts are included in
Section 6.11, refer to Table 6-61.
Table 6-22 Summary of mitigation measures for traffic and transport
ID

Impact

Environmental safeguards

Responsibility

Timing

TT-1

Impacts to traffic
flow and
property access
during
construction

A detailed traffic management plan (TMP)
will be prepared during the detailed design
phase. The TMP will be prepared in
accordance with the Roads and Maritime
Guide to Traffic Control at Work Sites and
Roads and Maritime QA Specification G10
Traffic Management and will include
guidelines, general requirements and
procedures to be used when activities or
areas of work have a potential impact on
existing traffic arrangements. The TMP may
be submitted in stages to reflect the
progress of work and will:

Construction
contractor

Preconstruction

• Consider other developments that may
also be under construction, to minimise
traffic conflict and congestion that may
occur due to the cumulative increase in
construction vehicle traffic
• Make provision for consultation with
relevant local government authorities,
emergency services, the community and
transport service providers, as
appropriate. Consultation will be in
accordance with the consultation
strategy for the proposal.
TT-2

Impacts to traffic
flow and
property access
during
construction

Traffic control plans (TCPs) will be prepared
for the appropriate stage of work in
accordance with the Roads and Maritime
Traffic Control at Worksites Manual and
Roads and Maritime QA Specification G10
Traffic Management.
Roads and Maritime will consider safe
access options to Lisarow Station from
Railway Crescent in consultation with
Sydney Trains during the detailed design.

Construction
contractor

Preconstruction,
construction

TT-3

Impacts to traffic
flow and
property access
during
construction

A vehicle movement plan (VMP) and
appropriate haulage routes will be
developed in accordance with Roads and
Maritime QA Specification G10 Traffic
Management, to ensure that traffic
associated with the works manoeuvre
safely into and out of traffic streams and
work areas. This will include consideration
of emergency vehicle access.

Construction
contractor

Preconstruction

TT-4

Modification of
public transport
routes and stops

Temporary bus stops (including the stop
east of Lisarow Station) will be installed as
close as reasonable to existing stops to limit
impact to commuters and bus operators.

Construction
contractor/ Roads
and Maritime

Preconstruction
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ID

Impact

Environmental safeguards

Responsibility

Timing

The temporary bus stop locations will be
selected in consultation with Busways, Red
Bus Service and NSW Trains to identify
appropriate sites. The bus stops (with the
exception of the removed bus stops) will be
reinstated after construction. The temporary
locations will also be identified as part of the
Traffic and Transport Management Plan
which will be developed as part of the
CEMP in accordance with Roads and
Maritime QA specification G10 Traffic
Management and Disability Standards for
Accessible Public Transport 2010.
Roads and Maritime will consult with
Busways, Red Bus Service and NSW
Trains to identify appropriate sites for bus
stops.
Bus stops will be reinstated after
construction is complete.
TT-5

Impacts to rail
traffic from rail
track
possessions

The timing and duration of rail track
possessions will be scheduled through
consultation with NSW Trains, and where
possible occur concurrently with other track
possessions.
The design of the bridge will be developed
during the detailed design phase to
minimise the number of track possessions
required during construction.

Construction
contractor/ Roads
and Maritime

Detailed design
and preconstruction

TT-6

Impacts to local
roads during
construction

Roads and Maritime will undertake a
photographic inspection of local roads
surrounding the proposal before
construction in order to identify condition of
the local roads. Follow-up condition surveys
will be taken during and at the end of
construction to identify any damage from
construction vehicles during construction of
the proposal. Any damage to the local
roads will be repaired by Roads and
Maritime to that identified in the existing
condition survey.

Roads and
Maritime

Preconstruction

6.3

Flooding and hydrology

A Flooding and Hydrology Assessment (Jacobs, 2014h) was completed for the
proposal to identify strategies to manage impacts to flooding during construction and
operation and is provided in full in Appendix J. A summary of the assessment is
provided below.

6.3.1 Methodology
A desktop assessment was carried out to identify potential flood risks and determine
appropriate mitigation measures. This included:
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•
•
•
•
•

Review of existing data and reports
An assessment of the existing drainage and flooding conditions
An assessment of the existing cross-drainage culvert capacities
Development of hydrologic and hydraulic models using XP-RAFTS software (a
runoff routing model) and TUFLOW (a flooding simulator) for the proposal area
Modelling of the proposal to identify potential flooding impacts associated with
the proposal for a range of annual exceedance probability (AEP) and probable
maximum flood (PMF) events.

The study area for the hydrology assessment extends from upstream of The
Ridgeway, Lisarow, to about Glen Road, Ourimbah.

6.3.2 Existing environment
Hydrology and catchment context
The proposal is located predominantly within the Ourimbah sub catchment, in the
Hunter Local Land Services area, with a very small section of the study area within
the Narara Creek Catchment. Further detail on the catchment context is provided in
Section 6.5.2. A number of water flowpaths occur within the proposal area, all of
which are tributaries of Cut Rock Creek (refer to Figure 6-8). While some of these
flowpaths are natural watercourses, some flowpaths are not, for instance the urban
drain extending between The Ridgeway and Macdonalds Road to the east of the
Pacific Highway.
The proposal is primarily located in the headwaters of Cut Rock Creek, which flows
northwards to join Bangalow Creek 1.2 kilometres north of the proposal area.
Bangalow Creek then continues flowing north to join Ourimbah Creek, which outlets
to Tuggerah Lake 10 kilometres north-east of the proposal.
The terrain within the proposal area is generally low-lying and flat, with several
swamp areas located on either side of the highway, particularly along the section
located to the south of the Lisarow Rail overbridge. The existing roadway is built on
an embankment one to two metres higher than the surrounding area.
Most of the catchment area of Cut Rock Creek draining to the proposal area is
located to the east/south-east of the proposal area (about seven square kilometres).
To the west/north-west of the proposal area is a smaller contributing catchment of
one square kilometre of mainly residential, light industrial and vegetated land uses.
Lisarow Wetland is a permanent water body in the south-west of the proposal area,
located between Pacific Highway, The Ridgeway and Lisarow High School, refer
further to Section 6.1. An existing Council-owned flood detention basin is located on
the northern side of The Ridgeway, near the Taylor Road intersection. This basin is
currently being upgraded by Gosford City Council.
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Flooding behaviour
Flooding in the study area occurs when runoff from the catchment accumulates in the
following low-lying areas located next to the proposal:
•

•
•

Land to the east of Pacific Highway, between The Ridgeway and Macdonalds
Road which is flat and low-lying. Flooding occurs in this area when the existing
culverts and pipes that cross these roads are insufficient for floodwaters. The
Ridgeway and Macdonalds Road are overtopped during 50 per cent AEP
events. During these events, the southbound lane of the existing highway
between The Ridgeway and Macdonalds Road is inundated
Between the railway line and Pacific Highway, north of Lisarow Station, where
runoff from the catchment accumulates at a low point in the study area
Private residential properties on Cox Street and Mannings Road, which are
located immediately upstream of the railway crossing of Cut Rock Creek.
These properties are susceptible to the backwater flooding in Cut Rock Creek,
and are cut off during flood events as frequent as the 20 per cent AEP flood
(Catchment Simulation Solutions, 2013).

The majority of flows originate from areas to the south and east of the proposal.
Within the proposal area, floodwaters generally flow on both sides of the Pacific
Highway in a northward direction into Cut Rock Creek (refer to Figure 6-8).
Flows in the study area are controlled by a number of structures, including The
Ridgeway culverts and roadway, Macdonalds Road culverts and roadway, the Main
Northern Railway and Pacific Highway embankments near Ourimbah Street. While
the Pacific Highway blocks water flow from east to west, pipes crossing the highway
between The Ridgeway and north of Macdonalds Road (two 0.9 metre diameter
pipes) allow water to accumulate on land between Pacific Highway and the railway
line.
Floodwaters from this D-shaped area of land located to the west of the Pacific
Highway, east of the railway line and to the north of Lisarow Railway Station flow
northwards through an existing 1.2 metre pipe which crosses the highway north of
Macdonalds Road, near the rail overbridge and discharges into Cut Rock Creek.
Cut Rock Creek flows along and to the east of the highway and railway, until it turns
westward and crosses the highway and railway near Ourimbah Street. The railway
embankment and the waterway structure are a major obstruction to flow, causing
floodwaters to back up upstream of the crossing. This results in flooding impacts to a
number of private residential properties on Cox Street and Mannings Road which are
located immediately upstream of the railway crossing of Cut Rock Creek.
Flooding occurs in and near the study area. Flooding in February 1992, February
1990 and June 2007 are listed as the top three events as a result of 24 hour rainfall
events in the Ourimbah Creek Catchment Flood Study (Catchment Simulation
Solutions, 2013). Flooding in the area has occurred as recently as April 2012
(Parsons Brinkerhoff, 2013).

Flooding hazard
Flood hazard categorisation (DECC, 2005) identifies areas with high flood depths,
high flow velocities or both. Areas of high flood hazard within the study area for the
50 per cent AEP flood event are typically confined to:
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•
•
•
•
•

Creek channels
Areas on the floodplain which have higher flooding depths
Existing wetland areas
Detention basins
Low points, such as the area upstream of Macdonalds Road and land between
the Pacific Highway and the railway line, north of Lisarow Station.

6.3.3 Potential impacts
Construction
During construction there is potential for the waterways and drainage lines crossed
by the proposal to be partially blocked or diverted temporarily due to earthwork and
other construction activities. If placed in inappropriate locations on the floodplain,
construction stockpiles have the potential to obstruct flood flows and cause localised
increases in flooding to nearby properties. Portable buildings at the site compounds
would have the potential to float and be carried away if affected by deep floodwaters,
and may then become lodged and cause blockage of bridges and culvert further
downstream. This would cause flood level impacts for areas upstream of the
blockage.
The potential construction stockpile site located at 980 Pacific Highway (Lot 1, DP
567438, refer to Figure 1-2), includes the western bank of Cut Rock Creek. Because
the potential construction stockpile site is already affected by flooding from Cut Rock
Creek in events larger than the 50 per cent AEP event, the compound and stockpile
site would likely be affected by flooding. The potential stockpile sites at 962-966
Pacific Highway (Lot 1 DP 560299, Lot 25 DP 580016 and Lot 24 DP 580016
respectively, refer to Figure 1-2) is outside the Cut Rock Creek floodplain and has
not been identified as being flood-affected. It would therefore not be affected by
flooding during construction. Blocking or diverting local drainage lines may result in
localised flooding upstream of the proposal and may prevent flows reaching
downstream receiving waters or farm dams. Diverting drainage lines may also create
localised areas of flooding and scour.
These temporary impacts are expected to be minor and would be managed through
the implementation of standard construction techniques. Mitigation measures for the
operational phase are recommended to be implemented during early stages of the
construction phase (refer to Section 6.3.4).

Operation
The concept design road formation was assessed in the TUFLOW model to
determine the potential impacts to flooding. As described in Section 2.6.4 the
100 per cent concept design has been modified to include a viaduct span to the
southern side of the bridge that would be would be about 30 metres in length and
about 33 metres. There may be minor reductions in flood impacts in the area to the
west of the Pacific Highway and south of the railway overbridge when constructing
the viaduct compared to the embankment as there would less fill. The flood modelling
would be revised during detailed design to confirm impacts.
Flood level impacts
Flood modelling identified that for most areas in the study area, the proposal would
not increase peak flood levels for flood events between one and 50 per cent AEP. In
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addition, flood levels up to the one per cent AEP event would not be expected to
impact on the operation of the Pacific Highway (refer to Figure 6-9). Flood-sensitive
properties on Cox Street and Mannings Road would not be affected by flood level
increases from the proposal.
Areas where the proposal would result in increases in peak flood levels are
discussed in more detail below:
•

•

•

•

The wetland area upstream of The Ridgeway (Wetland A, refer to Figure 6-6)
would experience increases in peak flood levels of 0.06 metres in the five per
cent AEP event and 0.03 metres in the one per cent AEP event. These flood
impacts are considered to be minor, especially as there is a 0.6 metre height
difference above the one per cent AEP flood level and the lowest ground level
at the closest residential estate. This estate is located about 240 metres to the
south-east of The Ridgeway and Pacific Highway intersection
Flood levels are expected to increase at low-lying land between Pacific
Highway and the railway line north of Lisarow Station (Wetland B, refer to
Figure 6-6) by up to 0.45 metres in the one per cent AEP flood event. This
increase would, however, be contained within this land by a proposed retaining
wall and would not impact on the rail corridor
Flood level increases of up to 0.13 metres in the one per cent AEP event are
expected immediately downstream of Macdonalds Road. These increases are
a result of upgraded cross drainage culverts for the one per cent AEP event.
Upgraded cross drainage culverts in this location would allow floodwaters to
more effectively flow under Macdonalds Road, where it otherwise would have
accumulated between Macdonalds Road and The Ridgeway. These flooding
impacts would be localised and confined to the creek channel and the riparian
zone and would not impact on private property
In the 0.05 per cent AEP flood and PMF event, typical increases of flood levels
of 0.03 metres are expected. However, these increases are not considered to
be significant in the context of the low likelihood of these flood events.

There is potential for impacts to biodiversity specifically the threatened species
Melaleuca biconvexa from the changes in peak flood levels during operation of the
proposal. Further discussion is included in Section 6.1.3.
Flood velocity impacts
The proposal would result in localised flood velocity increases at the following
locations for the one per cent AEP flood event:
•

•

•

Floodplain directly upstream of the new Macdonalds Road and Tuggerah
Street intersection, with increases of up to 0.5 metres per second expected.
The absolute flow velocities, however, would remain below two metres per
second, which is the velocity when grassed surfaces begin to scour
Most natural creeks and watercourses are expected to increase by less than
0.1 metres per second in the one per cent AEP event, with the exception of the
watercourse immediately downstream of the Macdonalds Road cross drainage
culverts. At this location, velocities are expected to increase by 0.5 metres per
second, and may increase further downstream.
Constructed drainage channel along the east of the highway, downstream of
The Ridgeway would experience increases in flow velocity of up to 0.3 metres
per second.
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Figure 6-9 | One per cent AEP flood level impact from the proposal
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While the proposal would result in some localised flood velocity increases within the
proposal area, the proposal is not expected to worsen the scouring potential of
overland flows. Scour protection measures to manage any minor scour potential are
presented in Section 6.3.4. Moreover, the proposal would not result in significant
flow velocity impacts that would increase the flood hazard in the study area.
Flood hazard impacts
The proposal would not impact on flood behaviour in the study area to the extent that
the flood hazard would be changed significantly. While there would be some changes
in the high hazard extent immediately next to the proposal, this is due to the widened
road embankments shifting the flooding extents, rather than a change in hydraulic
conditions.
Duration of inundation
The duration of inundation is the length of time before flood levels recede to starting
level. The duration of inundation was modelled at two sensitive locations within the
study area – at low lying land between Pacific Highway and the railway line, and
residential properties along Cox Street and Mannings Road. Modelling indicates that
the proposal would not result in an increase in the duration of inundation at both
locations, for both the one per cent and fifty per cent AEP flood events. This is also
the case in the area to the west of Pacific Highway and to the east of the Main
Northern Railway, where water levels will rise quicker during flood events, when
compared to the existing situation. However, the area would drain quicker, and
therefore an increase in the duration of time this area would be subject to flooding is
not expected.
Flood immunity of local roads
The flood immunity of local roads such as Parsons Road, The Ridgeway,
Macdonalds Road, Tuggerah Street, Railway Crescent, Dora Street and Ourimbah
Street was reviewed as part of the assessment. A number of local roads between
The Ridgeway and Teralba Street are currently affected by the 50 per cent AEP flood
event. Review of the modelled flood extents for each AEP flood event shows that the
proposal would only result in minor increases in in the extent of flooded areas at The
Ridgeway, Tuggerah Street and Macdonalds Road as indicated by the pink-shaded
areas in Figure E-1 of Appendix J.
These roads are already flood impacted in the existing case. Because the low points
of these roads are not expected to become cut-off by floodwaters at more frequent
intervals, the extent of newly flooded areas is not considered significant. No local
roads that are not already flood impacted by the existing case would be newly
affected by flooding as part of the proposal. Therefore it is considered that the
proposal does not reduce the flood immunity of local roads in the study area.
Flood impacts to properties
Flood-sensitive properties on Cox Street and Mannings Road would not be affected
by flood level increases from the proposal. Existing private properties near the
proposal would not experience increases in peak flood levels exceeding 0.01 metres,
as indicated in the flood impact mapping, refer to Figure 6-9. This is considered a
negligible impact. The flood impact mapping also indicates properties that currently
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do not experience flooding would not become flood-affected as a result of the
proposal.

6.3.4 Safeguards and management measures
Table 6-23 identifies safeguards and management measures that will be
implemented to address potential impacts of the proposal on flooding and hydrology.
Table 6-23 Summary of mitigation measures for flooding and hydrology
ID

Impact

Environmental safeguards

Responsibility

Timing

FH-1

Flood impacts
during operation
of the proposal

• Enlargement and optimisation of the
cross drainage culverts where possible
• Inclusion of debris guards at the inlets of
selected culverts to reduce the risk of
blocking
• Use of land between the Pacific
Highway and railway line, north of
Lisarow Station for temporary flood
detention
• Placement of a concrete retaining wall
along the railway corridor to keep flood
level increases within low lying land, and
to avoid impact on the Main Northern
Railway
• In the selection of road furniture,
consider avoiding solid obstructions and
features, such as noise barriers, which
will obstruct flows in extreme flood
events during which the highway will be
overtopped
• Maintain finished surface levels on
Macdonalds Road and The Ridgeway
close to existing levels to avoid flood
level increases.
• Remodelling of flooding impacts will be
undertaken during detailed design for
the construction of the viaduct option for
the southern approach to the rail
overbridge
• The remodelling will consider the
changed water levels during flood
events on Wetlands A, B and C and
where possible design out changes in
hydrology
• Investigate scour protection measures
downstream of the new Macdonalds
Road culverts to manage flow velocity
increases as part of the proposal.

Detailed design

Detailed design

FH-2

Flooding
impacts on
construction site
compounds and
stockpiles

The stockpile sites are to be located in
areas away from flood flow paths, and
preferably where peak flood depths and
velocities are likely to be low.

Construction
contractor

Pre construction
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ID

Impact

Environmental safeguards

Responsibility

Timing

FH-3

Flooding and
scour impacts
from diverting
drainage lines

The design and capacity of temporary
diversions and clean water pipes will be
appropriately assessed and monitored to
ensure there are no scour or flooding
impacts during construction.

Construction
contractor

Construction

6.4

Noise and vibration

An assessment was carried out to identify the extent and magnitude of potential
noise and vibration impacts associated with the proposal. The assessment is
documented in the Upgrade of the Pacific Highway, Ourimbah Street to Parsons
Road, Lisarow Noise and Vibration Assessment (Jacobs, 2013i), which is provided in
Appendix M and summarised below.

6.4.1 Methodology
The study area
The study area extends beyond the proposal area and is about 2.2 kilometres long,
centred on the Pacific Highway, passing through the township of Lisarow, refer to
Figure 6-10.
The Road Noise Policy (DECCW, 2011) requires assessment of noise impacts of up
to 600 metres from the proposal. As multiple rows of buildings exist between
receivers and the road corridor, a substantial reduction in noise will occur at the
further receiver properties as noise is screened by the closer structures. As such the
assessment area has considered receiver locations within the first rows of buildings
from the proposal centreline, rather than including all receivers located within
600 metres from the alignment.

Noise monitoring
Noise monitoring was undertaken between 5 June and 20 June 2014 to characterise
existing noise levels in the study area. Monitoring locations were selected to be
representative of locations most likely to be affected by the proposal, as well as at
locations where noise levels would primarily relate to road traffic noise, rather than
unrelated sources (refer to Figure 6-10 and Section 6.2). Measurements from noise
monitoring were then used to derive construction noise goals and to provide a
validation of the traffic data used in the noise modelling scenario for the proposal.
Common descriptors used in the assessment of noise impacts are generally defined
as follows:
•
•
•

L A10 : The noise level exceeded for 10 per cent of the measurement interval,
commonly referred to as the average-maximum level
L A90 : The noise level exceeded for 90 per cent of the measurement interval,
commonly referred to as the background noise level
L Aeq : The noise level having the same energy as the time varying noise level
over the 15 minute interval. For traffic noise this descriptor is classified as
L Aeq(15 hour) and L Aeq(9 hour) for the day and night time noise levels respectively.
This is commonly referred to as the ambient noise level
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L Amax : The maximum noise level measured at a given location over the
measurement interval
Rating background level (RBL): The RBL is the overall single-figure
background level, which is the 10th percentile of the LA 90 values for each of the
day, evening and night time periods over the whole monitoring period.

•
•

Existing background noise was monitored at four locations between 5 June and
20 June 2014. The monitoring locations are listed in Table 6-24 and shown on
Figure 6-10.
Table 6-24 Monitoring locations - unattended noise survey
ID

Monitoring location

Distance from
existing highway
(m)

M1

Pacific Highway North 964 Pacific Highway, Lisarow

15

M2

25 Barkala Street, Lisarow

190

M3

Pacific Highway South 1/889 Pacific Highway,
Lisarow

15

M4

The Ridgeway Playing Fields, Lisarow

230

The measured noise levels were analysed to provide more detail of the character of
the noise environment over each of the periods monitored. This information was
separated into representative noise levels for the daytime (7am to 6pm), evening
(6pm to 10pm) and night-time (10pm to 7am) periods, and used in the assessment of
potential noise impacts. The traffic data used to predict noise impacts was adapted
from profiles for the average daily traffic (ADT) flows collected by TTM Pty Ltd
between 30 May and 16 June 2014.

Operational noise impact assessment
The evaluation of noise impacts was undertaken for two timeframes:
•
•

Within one year of changed traffic conditions, (known as the year of opening)
For a future design year, ten years after the proposal opens.

For each of these timeframes, a comparison was made between:
•
•

The road traffic noise levels if the proposal proceeds, known as the ‘build
option’
The corresponding road traffic noise levels, if the proposal does not proceed,
known as the ‘no build option’.

Each of these combinations was also considered for both day and night time noise
impacts to account for the differences in general noise levels during these periods.
Operational traffic noise impacts were predicted for the proposal for the ‘build’ and
‘no build’ options for the year of opening (2020) and 10 years after opening (2030).
The traffic data used for the prediction of noise impacts for the proposal has been
adapted from profiles for the Average Daily Traffic (ADT) flows collected during the
monitoring survey. The ADT traffic volumes provided by Roads and Maritime for the
future scenario modelling have been applied to the current ADT profile to generate
modelling scenarios for the future year of operations, for the year of opening and the
design year using a linear growth rate of one per cent per annum. The comparison
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does not consider the effects of noise mitigation potentially associated with the
proposal.

6.4.2 Criteria
Construction noise criteria
Construction noise for this proposal has been assessed in accordance with the
Interim Construction Noise Guideline (ICNG) (DECC, 2009). The guideline was
developed to help with the management of noise impacts, rather than to present strict
numeric noise criteria for construction activities.
The ICNG identifies a Noise Management Level (NML), which is the proposal specific
noise criteria used to assess the level of impact at a receiver location. The NML is
derived from the existing background noise levels at representative monitoring
locations. The NML is also categorised for non-residential receivers with
recommended noise criteria for both standard construction hours and for work to be
carried out outside of standard hours.
Residential receivers
Noise management levels for construction noise for residential receivers, and how
they are applied to the proposal are outlined in Table 6-25, and include NMLs for
standard and non-standard construction hours (or ‘out-of-hours’ work). The table
identifies a category of ‘highly noise affected’ receivers that may be affected by
significant noise levels during construction. Construction hours may need to be
restricted to minimise these impacts.
Table 6-25 Construction noise management levels (NML) and working hours
Hours

NML

Description

Recommended
standard hours:
Monday to Friday
7am–6pm
Saturday 8am–1pm
No work on Sundays
or public holidays)

Noise affected
RBL
+10 dB(A)

The noise affected level represents the point above,
which there may be some community reaction to noise.
Where the predicted or measured L Aeq (15 min) is
greater than the noise affected level, the proponent
should apply all feasible and reasonable work practices
to meet the noise affected level.
The proponent should also inform all potentially
impacted residents of the nature of work to be carried
out, the expected noise levels and duration, as well as
contact details.

Highly noise
affected
>75 dB(A)

The highly noise affected level represents the point
above which there may be strong community reaction
to noise.
Where noise is above this level, the relevant authority
(consent, determining or regulatory) may require
respite periods by restricting the hours that the very
noisy activities can occur, taking into account:
1. Times identified by the community when they are
less sensitive to noise (such as before and after school
for work near schools, or mid-morning or mid-afternoon
for work near residences).
2. If the community is prepared to accept a longer
period of construction in exchange for restrictions on
construction times.
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Hours

NML

Description

Outside
recommended
standard hours (‘outof-hours’ work)

Noise affected
RBL
+ 5 dB(A)

A strong justification would typically be required for
work outside the recommended standard hours.
The proponent should apply all feasible and
reasonable work practices to meet the noise affected
level.
Where all feasible and reasonable practices have been
applied and noise is more than 5 dB(A) above the
noise affected level, the proponent should then
undertake negotiations with the community.
For guidance on negotiating agreements refer to
Section 7.2.2 of the guideline (DECC, 2009).

Source: Table 2, Interim Construction Noise Guideline (DECC, 2009)
RBL: Rating background level

Non-residential receivers
For other relevant land uses within the proposal area, the following noise criteria
would apply:
•
•
•
•
•
•

Industrial premises: External L Aeq(15min)
75 dB(A)
Offices, retail outlets: External L Aeq(15min)
70 dB(A)
Classrooms: Internal L Aeq(15min)
45 dB(A)
Places of worship: Internal L Aeq(15min)
45 dB(A)
Active recreation areas: external noise level 65 dB(A
Passive recreational areas: External L Aeq(15min)
60 dB(A).

Receivers have been separated into residential and non-residential and therefore the
criteria outlined in Table 6-25 is used in conjunction with the criteria for offices/retail
outlets identified within the proposal area. Schools and churches have been identified
in the proposal area, and are listed in Table 6-26.
Table 6-26 Non-residential receivers within the proposal area
ID

Description

NCA

NML
L Aeq(15
minute)

162

Lisarow Cemetery

1

60

126

Lisarow Public School

3

45
(internal)

94 to 97

Lisarow High School

3

45
(internal)

450

Lisarow Church of Christ

2

45
(internal)

495

Pluim Park

1

65
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Summary of construction noise criteria
Receivers have been separated into residential and non-residential properties and
construction noise criteria have been outlined below in Table 6-27 for each property
type identified in the proposal area.
Table 6-27 Proposal NCA and Noise Management Level

NCA

Representative
monitoring
location

Daytime
(7:00 am – 6:00
pm)

Evening
(6:00 pm –
10:00 pm)

Night-time
(10:00 pm –
07:00 am)

Sleep
disturbance

NML dB(A)

NML dB(A)

NML dB(A)

NML dB(A)

RBL + 10dB(A)

RBL +
5dB(A)

RBL + 5dB(A)

RBL +
15dB(A)

1

M1

68

51

38

48

2

M2

59

49

39

49

3

M4

53

46

39

49

4

M3*

61

48

42

52

* Includes -2.5dB(A) deduction to account for façade reflection in accordance with ICNG

Vibration assessment criteria (human comfort)
Vibration from construction activities must comply with Assessing Vibration – A
Technical Guideline (DECC, 2006) and British Standard BS 6472-1992, Evaluation of
Human Exposure to Vibration in Buildings (1-80Hz). For the purpose of this
assessment, vibration can have a continuous, impulsive or intermittent character,
which is defined as follows:
•
•

•

Continuous: Where vibration occurs uninterrupted for a defined period. This
can include sources such as machinery and steady road traffic
Impulsive: Where vibration occurs over a short duration (typically less than
two seconds) and occurs less than three times during the assessment period,
which is not defined. This may include activities such as occasional dropping of
heavy equipment or loading/unloading activities
Intermittent: Where continuous vibration activities are regularly interrupted, or
where impulsive activities recur. This may include activities such as rock
hammering, drilling, pile driving, heavy vehicle traffic or trains.

Preferred and maximum values for continuous and impulsive vibration are defined in
Table 6-28.
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Table 6-28 Preferred and maximum values for continuous and impulsive
vibration (m/s2) 1-80 Hz
Location

Assessment
1
period

Preferred values

Maximum values

z-axis

z-axis

x and y
axis

x and y
axis

Continuous vibration
Critical areas

2

Day or night

0.0050

0.0036

0.010

0.0072

Day

0.010

0.0071

0.020

0.014

Night

0.007

0.005

0.014

0.010

Offices, schools,
educational institutions
and places of worship

Day or night

0.020

0.014

0.040

0.028

Workshops

Day or night

0.04

0.029

0.080

0.058

Day or night

0.0050

0.0036

0.010

0.0072

Day

0.30

0.21

0.60

0.42

Night

0.10

0.071

0.20

0.14

Offices, schools,
educational institutions
and places of worship

Day or night

0.64

0.46

1.28

0.92

Workshops

Day or night

0.64

0.46

1.28

0.92

Residences

Impulsive vibration
Critical areas

2

Residences

1

Daytime is 7am to 10pm. Night-time is 10pm to 7am
2
Refers to hospital operating theatres or precision laboratories.

Intermittent vibration is assessed using vibration dose values (VDV). Preferred and
maximum VDVs are defined in Table 2.4 of Assessing Vibration – A Technical
Guideline (DECC, 2006) and reproduced in Table 6-29.
Table 6-29 Preferred and maximum values for intermittent vibration (ms-1.75)
Daytime (7:00am–10:00pm)

Night-time (10:00pm–7:00am)

Preferred
values

Maximum
values

Preferred
values

Maximum
values

0.10

0.20

0.10

0.2

Residences

0.20

0.40

0.13

0.26

Offices, schools,
educational
institutions and
places of worship

0.40

0.80

0.40

0.80

Workshops

0.80

1.60

0.80

1.60

Locations
Critical areas

1

1

Includes operating theatres, precision laboratories and other areas where vibration-sensitive activities may occur.

Construction vibration criteria for structural damage
The Australian Standard AS2187.2-2006 Explosives – Storage, Transport and Use
provides guidance for the assessment of structural damage to buildings caused by
vibration. This section of the standard is based on the British Standard 7385: Part 2
Evaluation and Measurement of Vibration in Buildings and is used as a guide to
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assess the likelihood of building damage from ground vibration caused by piling,
compaction, construction equipment and road and rail traffic. Table 6-30 shows the
vibration criteria levels from BS 7385 above which cosmetic damage might occur for
residential and commercial structures.
Table 6-30 British Standard BS 7385: Structural damage criteria
Peak particle velocity (PPV), mm/s
Group

Type of structure

1

Reinforced or framed structures
Industrial and heavy commercial buildings

2

Un-reinforced or light-framed structures
Residential or light commercial type
buildings

4 Hz to 15
Hz

15 Hz to
40 Hz

40 Hz and
above

50
15 to 20

20 to 50

50

The levels set by the BS7385 standard are considered ‘safe limits’ up to which no
damage due to vibration effects has been observed for particular types of buildings.
These values relate to intermittent vibration. Continuous vibration can give rise to
magnifications due to resonances and may need to be reduced by up to 50 per cent.
The German Standard DIN 4150-3 Structural Vibration, Part 3: Effects of Vibration on
Structures identifies more stringent vibration levels for building damage and includes
a category specifically for heritage buildings. This standard commends frequencydependent values for peak particle velocity (PPV) for different building categories,
which are reproduced in Table 6-31. DIN 4150-3 is to be used to assess potential
vibration impacts at heritage buildings locations, or other sensitive heritage structures
identified for the proposal.
Table 6-31 DIN 4150-3 Vibration guidelines for heritage buildings (mm/sec)
Type of
structure

Heritage
buildings

Guideline values for velocity
Vibration at the foundation at a frequency of
1 Hz to 10 Hz

10 Hz to 50
Hz

50 Hz to 100
Hz

Vibration at the
horizontal plane of the
highest floor at all
frequencies

3

3–8

8–10

8

Operational noise criteria
Operational noise is assessed in accordance with the Road Noise Policy (RNP)
(DECCW, 2011) and Roads and Maritime’s Environmental Noise Management
Manual (ENMM) (RTA, 2001). These documents work together to enable feasible
and reasonable noise mitigation options where the operational noise levels
associated with the proposal exceed the RNP assessment criteria.
Residential receivers
Under the RNP, road development is either classified as a “new road” or a
“redevelopment of an existing road”. As the proposal does not significantly alter the
road alignment, and does not involve the creation of any new noise sources, this
proposal is classified as a redevelopment of an existing road. As such the operational
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threshold for the proposal is adopted from the redeveloped road criteria listed in
Table 6-32.
Table 6-32 Road traffic noise base criteria
Noise criteria
Day
7:00 am 10:00 pm

Road category

Type of proposal/land use

Freeway/arterial/
sub-arterial roads

2. Existing residences affected by
noise from redevelopment of
existing freeway/arterial/sub-arterial
roads

LAeq (15hour)
60 dB (A)

Night
10:00 pm 7:00 am
LAeq (9hour)
55 dB (A)

Non-residential receivers
Assessment criteria for other non-residential land uses are presented in Table 6-33
and are taken from Section 2.3.2 of the RNP. The non-residential criteria do not
require an assessment against a ‘build’ and ‘no build’ scenario as they are based on
the level of impact, below which, normal operations or use can continue with minimal
interruption or disturbance.
Table 6-33: Noise criteria for non-residential land use
Assessment criteria
dB(A)

Existing sensitive land use

Day
7:00 am - 10:00 pm

Night
10:00 pm - 7:00 am

School classrooms

L Aeq(1 hour)
40 (internal) when in use

–

Hospital
wards

L Aeq(1 hour)
35 (internal)

L Aeq(1 hour)
35 (internal)

Places of worship

L Aeq , (1 hour)
40 (internal)

L Aeq(1 hour)
40 (internal)

Open space (active use)

L Aeq(15 hour)
60 (external) when in use

–

Open space (passive use)

L Aeq(15 hour)
55 (external) when in use

–

Isolated residences in
commercial or industrial zones

–

–

Mixed use development

–

–

Childcare facilities

L Aeq(1 hour)
Play areas Indoor
Outdoor

Aged care facilities

35 (internal)
40 (internal)
55 (external)

–
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Criteria for noise mitigation
Mitigation for the proposal in accordance with ENMM practice note (iv) would be
required:
•
•

•

When the base criteria are exceeded, and where the difference between the
build and no build noise level exceeds 2 dB(A)
In areas of new or existing impact, where receivers experience a relative
increase greater than 12 dB(A) in total traffic noise levels, due to a road
proposal or traffic generating development
Where receivers experience noise levels that would be greater than or equal to
L Aeq (15hour) 65 dB(A) or L Aeq (9hour) 60 dB(A), as a result of existing or future road
traffic noise.

Sleep disturbance
The RNP and the ENMM practice note (iii) recognise the need to identify maximum
noise level events for road projects when there is a potential for sleep disturbance
from traffic noise. These disturbances are identified as a noise event that
substantially exceeds the continuous ambient noise environment. If substantially
greater than the ambient noise in an area, these events may give rise to awakenings
and generate annoyance within a community. Once identified as an event the
number and associated levels of all events are compared to the current guidelines for
these impacts to identify the potential for the above constraints to be exceeded.
The ENMM employs a methodology to assess these impacts based on the
emergence of a noise event over ambient noise levels in numerical terms so that the
risk of sleep disturbance can be quantified. A maximum noise event is defined as an
L Amax noise level above 65 dB(A) where the emergence of the L Amax level above the
L Aeq (1hr) noise level is greater than 15 dB(A).

6.4.3 Existing environment
The proposal is largely surrounded primarily by residential development on the
western side of the road corridor, and semirural land uses on the eastern side. Light
industrial and commercial properties are located at the southern end of the
alignment. The Main Northern Railway runs parallel to the Pacific Highway and is
crossed by Railway Street, within the study area.

Sensitive receivers
There are about 500 residential receivers in the study area (as identified by aerial
photography and site visits). These are shown in Figure 6-10. In addition to
residential receivers, the following non-residential sensitive receivers were also
identified (as listed in Table 6-26):
•
•
•
•
•

Pluim Park
Lisarow Public School
Lisarow High School
Lisarow Church of Christ
Lisarow Cemetery.
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Current daytime noise levels at 20 receivers and night time noise levels at seven
receivers within the study area were found to exceed the acute noise level criteria
(refer to Section 6.4.2). These included receivers on:
•
•
•

Railway Street / Pacific Highway intersection, including the south eastern
residences on Eagle Close
Pacific Highway, immediately north of the Lisarow Cemetery
Located immediately north of the Lisarow plaza, in the front row of the
townhouse properties only.

Monitoring locations
The environmental and traffic noise information is extracted from the same
monitoring data at each location.
The monitoring data is identified for use as environmental background noise levels or
traffic noise levels using acoustic parameters specific to each type of assessment.
The daily environmental noise measurement profiles for each monitoring location are
shown in Table 6-34. The rating background level (RBL) in the table is the median of
the background noise levels for the site and is used in determining the construction
noise management level, while the L max and L Aeq levels provide information on the
existing environment.
Table 6-34 Summary of monitoring results – environmental noise descriptors
(dB(A))
ID

Day

Evening

Night

L Amax

L Aeq

RBL

L Amax

L Aeq

RBL

L Amax

L Aeq

RBL

M1

79

68

58

79

66

46

76

62

33

M2

75

59

49

73

56

44

71

56

34

M3

71

60

53

68

58

45

67

55

39

M4

62

48

43

56

46

41

55

45

34

To establish a baseline of traffic noise influence, the two monitoring locations which
best represented road noise from the Pacific Highway were selected. These locations
were locations M1 and M3 as identified in Figure 6-10 as they had the least influence
from extraneous noise sources. All receiver locations experience noise from road
traffic on the Pacific Highway and train noise from the Main North Railway Line.
Overall day and night time noise levels are similar across all locations, with the
exception of location M4, which is more than 200 metres from the existing Pacific
Highway alignment. The results of monitoring indicate similar noise sources are
present during both the day and night time periods; however these events occur with
greater frequency during the daytime periods. Noise levels at location M2 would be
influenced by rail noise along the Main North Railway, which is located between the
highway and monitoring location.
A summary of traffic noise parameters at the noise monitoring locations is provided in
Table 6-35.
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Table 6-35 Summary of monitoring results (traffic noise descriptors)
ID

L Aeq

L Aeq

L Amax

L Amax

L Aeq
1 hour
Day
dB(A)

L Aeq
1 hour
Night
dB(A)

15 hour
dB(A)

9 hour
dB(A)

15 hour
dB(A)

9 hour
dB(A)

M1

68

62

67

63

61

41

M3

60

55

71

68

62

60

Noise catchment areas
Sensitive receivers were grouped into noise catchment areas (NCA) based on their
location in the study area. The study area was split into four noise catchment areas
that cover sensitive receivers based on land use and distance from the Pacific
Highway and railway line.
All receivers within a noise catchment area were assigned a construction noise
management level based on their distance from the proposal. The noise catchment
areas are shown in Figure 6-10 and a summary of noise management levels for
each catchment is presented in Table 6-36.
Table 6-36 Noise catchment areas and noise management levels (dB(A))
NCA ID

Day NML dB(A)

Night time NML dB(A)

1

68

38

2

59

39

3

53

39

4

63

44

6.4.4 Potential impacts
Construction
The assessment of construction noise impacts was based on the construction
activities and anticipated equipment outlined in Section 3.3. Noise emissions were
then predicted for each NCA to determine the potential for noise goals to be
exceeded at these locations.
Noise impacts on residential receivers
Predicted construction noise levels were modelled for the residential receivers within
the NCAs. The predicted noise level for each NCA is presented in Table 6-37
alongside the day and night time NML for the proposal.

Upgrading the Pacific Highway, Ourimbah Street to Parsons Road, Lisarow
Review of Environmental Factors

215

Table 6-37 Predicted number of exceedances of daytime criteria (by NCA)
NML
dB(A)

NML
dB(A)

Predicted number of residential exceedances of daytime NML
LAeq dB(A)

Day

Night

Site Prep

Earthwork

Paving

Bridgework

Landscaping

Compound 1

Compound 2

NCA

1

68

38

5

16

10

0

4

1

3

2

59

39

20

66

47

1

11

0

0

3

53

39

2

77

35

0

1

0

0

4

63

44

8

17

13

0

2

0

0

ID

The predicted levels in Table 6-37 indicate potential for noise goals to be exceeded
within each NCA when assessed against the modelled scenario. However NCA 2
and NCA 3 would be the most impacted by construction noise, primarily during
earthwork and paving activities. These NCAs are the furthest removed from the
proposal, but they currently experience the lowest levels of traffic (background)
noise. For standard daytime construction hours the following areas are primarily
expected to be affected by construction noise:
•
•
•

Receivers along the Pacific Highway, Railway Crescent and Eagle Close,
directly to the west of the proposal area
Receivers in the vicinity of the intersection of Pacific Highway and Parsons
Road
Receivers at the western end of Taylor Road.

Receivers located within 50 metres of the proposal may be highly affected by
construction noise [that is, L Aeq(15minute) noise levels greater than 75dB(A)].
Noise from out of hours construction activities (based on the typical equipment lists
identified for the proposal) is likely to exceed noise criteria at most assessed
locations. Modelling of the total sound power of typical equipment for each of the
main construction phases identified that the proposal would exceed the daytime NML
for all stages of construction, especially during earthwork and paving (refer to
Table 6-37).
Following the development of a detailed construction methodology, a detailed
assessment of likely construction noise impacts would be undertaken to identify
specific impacts and mitigation measures.
Noise impacts on non-residential receivers
Non-residential receivers next to the proposal area include schools, parks, a church
and cemetery. An assessment of predicted internal noise levels for these receiver
locations was carried out using the highest predicted noise from construction
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activities and estimates of the different noise reductions offered by the building
facade.
The estimated internal noise levels for Lisarow Public and High Schools and the
Lisarow Church of Christ indicate that the noise criterion for the proposal of 45 dB(A)
is likely to be met when building windows and doors remain closed. These predicted
levels would be further assessed to confirm compliance with the noise criterion
during construction. The noise levels at external areas of Pluim Park are also likely to
comply with the noise criterion for the proposal of 55 dB(A) for active recreation
areas.
The external noise levels at the Lisarow Cemetery may be very high, and compliance
with passive recreation criteria at this location is unlikely. Construction activities next
to the cemetery may require additional consultation to determine the potential for
noise impacts when the site is in use (refer to mitigation measures included in
Section 6.3.5).
Sleep disturbance
As detailed in Section 3.3, work would be conducted during standard construction
hours wherever possible (refer to Table 6-25). However, to minimise traffic impacts,
some work would be required to be carried out outside of the standard working
hours, including:
Deliveries and demobilisation of plant and large construction equipment
Emergency work
Relocation of utilities
Major traffic diversions, including full or partial road closures
Road tie-in work, including paving and asphalting
Work on the bridges over the rail line that need to occur within limited
timeframes associated with rail track possessions
Other work that is required outside standard hours and are approved by the
appropriate regulatory authority.

•
•
•
•
•
•
•

Table 6-38 show the predicted number of residences where sleep disturbance
guidelines may not be met. These calculations use a likely worst case noise level
10 dB(A) above the predicted L Aeq noise level, and assume a worst case 10 dB(A)
reduction in noise across an open window.
Table 6-38 Predicted noise levels outside standard construction hours
Predicted number of residences where sleep
disturbance guidelines are unlikely to be met

Night
time
NML
dB(A)

Sleep
disturbance
guidelines
L A1 dB(A)

Clearing

Earthwork

Paving

Bridge

Landscaping

1

38

48

72

108

104

12

47

2

39

49

116

138

137

48

56

3

39

49

35

149

135

1

2

4

44

54

32

62

55

0

19

NCA
ID
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The predicted levels in Table 6-38 confirm that all NCAs are likely to experience
noise levels in excess of the night time NML and the sleep disturbance criteria for the
proposal. The potential for sleep disturbance impacts would be highest during
earthwork and paving and where receivers are situated close to the road and any
potential night time work.
Management of potential work outside of working hours and sleep disturbance noise
would be a priority consideration and would be further detailed in the Construction
Noise and Vibration Management Plan (CNVMP). General considerations for out of
hours work are also presented in Section 6.4.4.
Noise impacts of stockpiles and compound sites
Currently two locations are being considered for the site compounds
•

•

The construction compound site is located at 980 Pacific Highway, Lisarow
(Lot 1, DP 567438) immediately to the north of the proposal. The location is
generally flat with a slight incline in the north western corner towards a nearby
drainage line. Access to the location is off Ourimbah Street
The stockpile site is to be developed over 962, 964 and 966 Pacific Highway,
Lisarow (Lot 1 DP 560299, Lot 25 DP 580016 and Lot 24 DP 580016
respectively) immediately west of the proposal. Access to the site will be via the
Pacific Highway.

The sites identified for the compound and stockpile site is next to eight residential
properties. An assessment of noise impacts was carried for these sites. The potential
noise impacts for the area surrounding the compound sites are shown below in Table
6-39.
Table 6-39 Potential construction compound and stockpile sites - Predicted
noise impacts
Receiver
ID

Daytime
NML

Extended
hours NML

dB(A)

dB(A)

Night time
NML dB(A)

Predicted compound noise
L Aeq(15 minutes) dB(A)

Compound site 1 980 Pacific Highway (Lot 1 DP 567438)
301

68

51

38

65

302

68

51

38

72

313

68

51

38

60

316

68

51

38

65

317

68

51

38

65

318

68

51

38

61

Compound / stockpile site 2: 962 to 966 Pacific Highway, Lisarow (Lot 1 DP 560299, Lot
25 DP 580016 and Lot 24 DP 580016)
327

68

51

38

73

331

68

51

38

68

332

68

51

38

70

333

68

51

38

66

334

68

51

38

65
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As shown in Table 6-39 the predicted noise levels for the operation of the
construction compound would have minor exceedances of daytime NMLs at
properties next to either proposed compound site. Exceedances at all properties
located next to the proposal are likely where work would be undertaken outside of
normal construction hours.
General mitigation and construction noise management measures would be
implemented where feasible and reasonable for the proposal and additional
consideration would be given to the category of highly affected receivers. Details of
safeguards and management measures are provided in Section 6.4.4.
Vibration assessment
While the specific geological characteristics of the area might vary from location to
location, typical vibration levels for the proposal have been predicted based on
assumed ground conditions. The predicted levels in Table 6-40 are indicative only at
this stage.
Table 6-40 Estimated vibration levels – vertical axis
Distance from activity (metres)

Equipment

5

10

20

30

40

50

Structural damage (peak particle velocity) (mm/s)
High impact vibratory roller

10

6

2.5

1

0.5

0.2

Heavy hydraulic hammer (1.5 t)

4.5

3

1.5

0.4

0.35

0.3

Medium hydraulic hammer
(0.6 t)

0.2

0.06

0.02

0.01

-

-

High impact vibratory roller

8.2

4.9

2.05

0.82

0.4

0.16

Heavy hydraulic hammer

2.9

1.9

1.0

0.3

0.2

0.2

Medium hydraulic hammer

0.1

-

-

-

-

-

1

2

Human comfort m/s

Vibration impacts in relation to both structural damage and human comfort were
assessed against the typical activities and equipment identified in Section 3.3.4 at
varying distances from the construction area. The shaded figures in Table 6-40
indicate that maximum proposal criteria for daytime impacts related to heritage
structures (refer to Table 6-31) and human comfort (refer to Table 6-28 and Table 629). Where structures that do not have a heritage rating are considered, structural
damage limits may be increased to 15 millimetres/second.
Table 6-40 shows that:
•
•

Vibration would have potential adverse impacts on human comfort within
30 metres of the vibration-generating activity
Vibration would have potential adverse impacts on structures within 10 metres
of the vibration-generating activity.

The only heritage item near to of the proposal is the Lisarow Cemetery. Where work
would be undertaken near the former entrance gates, a separation distance of more
than 20 metres should be maintained. Where this is not reasonable or feasible,
further vibration management measures should be employed, refer to Section 6.4.5.
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The boundary wall of the front row of townhouses at 889 Pacific Highway is about
five to 10 metres from the proposal and may be structurally impacted by vibration
generating activities. The houses themselves are located at almost 15 metres from
the proposal and are unlikely to experience vibration impacts.
Vibration impacts are not expected at Lisarow Plaza as it is about 15 metres from the
proposal. The Lisarow Railway Station southern access stairway is located within
10 metres of the proposal and care would need to be taken to minimise vibration
impacts in this area. No other receivers have been identified within 15 metres of the
proposal.

Operation
Noise modelling as summarised in Table 6-41 confirmed that traffic noise would be
highest during daytime hours, with or without the proposal. Exceedances of the RNP
base criteria would increase from 11 per cent (about 55 receivers in the study area)
to 14 per cent (about 70 receivers in the study area) as a result of the proposal for
the day and night periods. In addition, noise levels are likely to exceed traffic noise
criterion at Lisarow Cemetery.
Noise modelling identified that the proposal would result in similar predicted noise
levels for the build and no build scenarios (included in Appendix B of the Noise and
Vibration Assessment, refer to Appendix M). In general, most receivers are
predicted to experience an average increase in traffic noise levels of 0.4 dB(A), up to
a maximum of 0.6 dB(A). This represents a change in noise levels that are unlikely to
be perceptible to the human ear. In summary, the results of noise modelling show
that traffic noise increases as a direct result of the proposal would be minor.
No residences show an increase of more than 2 dB(A) as a result of the proposal.
Additionally, no residences meet the relative increase criteria of 12 dB(A) as a result
of the proposal, refer to Section 6.4.2.
As discussed in Section 6.4.3, 20 receivers and seven receivers currently
experience acute traffic noise impacts during daytime and night time hours
respectively. These properties would continue to experience acute traffic noise
impacts during operation of the proposal. In addition, acute night time impacts may
occur to an additional 14 properties at night as a result of the proposal. While these
receivers would experience additional noise impacts as a result of the proposal, all of
the receivers are already acutely noise affected without the proposal (either in the
day time or night time).
For the six townhouses located immediately north of Lisarow Plaza (889 Pacific
Highway) a 5.5 metre noise wall is likely to provide the highest level of cost
effectiveness. This wall would have an area of 687.5 square metres, and cost about
$550,000. Modelling shows that a 5.5 metre wall could reduce noise to marginally
comply with acute traffic noise criteria during both day and night time periods at all
locations within 889 Pacific Highway.
A 5.5 metre barrier is a substantial screen, and would be located very close to the
residential buildings. The draft REF recommended that an assessment of visual and
shadowing impacts associated with the wall would need to be considered and
assessed before construction starts. Roads and Maritime completed an assessment
of the shadowing impacts of the 5.5 metre barrier in December 2015 and the
drawings are included as Appendix N. The drawings showed that the shadowing
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impacts were substantial and consequently the 5.5 metre barrier along the boundary
of the town houses at 889 Pacific Highway has been rejected.
An alternative to the wall include receiver treatments, which may include acoustic
treatments to individual dwellings. Where a typical architectural budget of $30,000
per property is allowed, treatment for internal areas would cost in the order of
$180,000, and represents a substantial saving over the noise wall cost. However it is
noted that this option would not reduce noise levels at external areas, nor would it
allow residents to open doors and windows while maintaining noise benefits.
Appropriate feasible and reasonable noise mitigation measures in accordance with
the ENMM practice note (iv) would be investigated during detailed design and
applied as necessary before construction. Mitigation measures would be applied in
the following order of preference:
•
•
•

Road design and features, including road surfaces, alignment, speed limits and
gradient
Receiver treatments, which may include acoustic treatments to individual
dwellings
Property acquisition.
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Table 6-41 Summary of exceedances of acute traffic noise criteria
Predicted traffic noise levels dB(A)
Receiver
ID

NCA

Design year 2030

Design year 2030

(No build)

(Build)

Acute criteria
dB(A)

Acute level of
noise?

Day

Night

Day

Night

Day

Night

Day

Night

Further
mitigation
required?

Location

322
323
324
327
331
332

1
1
1
1
1
1

66.6
70.4
70.8
71.9
65.5
65.6

61.7
65.6
66
67.1
60.7
60.8

67.1
71
71.3
72.4
66.1
66.2

62.4
66.3
66.6
67.7
61.4
61.4

65
65
65
65
65
65

60
60
60
60
60
60

Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes

Pacific Highway - Between Ourimbah Street and Cemetery
Pacific Highway - Between Ourimbah Street and Cemetery
Pacific Highway - Between Ourimbah Street and Cemetery
Pac Highway - Between Ourimbah Street and Cemetery
Lisarow Street - Between Ourimbah Street and Cemetery
Pacific Highway - Between Ourimbah Street and Cemetery

368
369
370
371
372
162

1
1
1
1
1
1

65.3
66.4
67.3
65.7
65.4
73.3

60.4
61.5
62.4
60.8
60.6
68.5

65.8
66.9
67.8
66.1
65.9
73.9

61
62.1
63
61.3
61.1
69.1

65
65
65
65
65
65

60
60
60
60
60
60

Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes

Eagle Close
Eagle Close
Eagle Close
Eagle Close
Eagle Close
Cemetery

411
412
413
416
417
423

2
2
2
2
2
2

68.6
65.4
67.6
65.1
64.5
66

63.7
60.6
62.8
60.3
59.7
61.2

69.2
65.9
68.2
65.6
65.0
66.5

64.2
61
63.3
60.8
60.1
61.7

65
65
65
65
65
65

60
60
60
60
60
60

Yes
Yes
Yes
Yes
No
Yes

Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes

Combourn Drive near Pacific Highway intersection
Combourn Drive near Pacific Highway intersection
Railway Crescent near Pacific Highway intersection
Railway Crescent near Pacific Highway intersection
Railway Crescent near Pacific Highway intersection
Railway Crescent near Pacific Highway intersection

479
480
481

2
4
4

73.1
71.8
70.9

67.6
66.4
65.5

73.4
72.1
71.2

68
66.8
65.9

65
65
65

60
60
60

Yes
Yes
Yes

Yes
Yes
Yes

Yes
Yes
Yes

Pacific Highway - Front row of townhouses north of Lisarow Plaza
Pacific Highway - Front row of townhouses north of Lisarow Plaza
Pacific Highway - Front row of townhouses north of Lisarow Plaza
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6.4.5 Safeguards and management measures
Safeguards and management measures that will be implemented to manage the
proposal’s potential noise and vibration impacts are summarised in Table 6-42.
Table 6-42 Summary of mitigation measures for noise and vibration
ID

Impact

Environmental safeguards

Responsibility

Timing

NV-1

Impacts to
sensitive
receivers from
operational
noise

Following consultation with affected
landholders, feasible and reasonable
measures that could be selected to manage
potential operational noise impacts, will be
identified. All feasible and reasonable
measures will be considered in accordance
with the NSW Road Noise Policy (DECCW,
March 2011) and Practice Note iv of the
Roads and Maritime Environmental Noise
Management Manual (ENMM).

Roads and
Maritime

Detailed design

NV-2

Impacts to
sensitive
receivers from
operational
noise

Post-construction monitoring will be
undertaken in accordance with Practice
Note viii of Roads and Maritime
Environmental Noise Management Manual.
The monitoring will be undertaken between
6-12 months of opening of the proposal to
identify the effectiveness of the operational
noise mitigation measures. Where noise
levels exceed the predictions all further
feasible and reasonable measures will be
considered.

Roads and
Maritime

Post
construction

NV-3

Impacts to
sensitive
receivers from
construction
noise

A Noise Management Plan (NMP) and a
Vibration Management Plan (VMP) will be
prepared as part of the CEMP before
construction in accordance with QA
Specification G36 Environment Protection.
The NMP and VMP will address all stages
of construction.
These plan will include but not be limited to:
• The use of alternative low-noise
processes and equipment
• The placement of work compounds,
parking areas, equipment and material
stockpile sites away from noisesensitive locations
• The use of screening or enclosures for
noise-generating equipment.
• Restrictions on times when noisy work
can be carried out
• A process for assessing maximum noise
levels for each proposal phase
• Put the compound buildings close to
sensitive receivers to form a buffer from
the compound site.

Construction
contractor

Preconstruction
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ID

Impact

Environmental safeguards

Responsibility

Timing

Consultation with affected residents before
construction occurring and throughout
works. A consultation strategy will be
developed and will include:
• A process for handling and responding
to noise or vibration related complaints
• The maintenance and operation of
construction plant and equipment. All
plant and equipment will be:
− Fitted with properly maintained noise
suppression devices in accordance
with the manufacturer’s specifications
− Maintained in an efficient condition.
• Operated in a proper and efficient
manner.
NV-4

Noise impacts
from
out-ofhours
construction

Where out-of-hours construction is required,
a detailed assessment will be carried out to
identify specific impacts and mitigation
measures.
Following the development of a detailed
construction methodology, a detailed
assessment of likely construction noise
impacts will be undertaken to identify
specific impacts and mitigation measures.

Construction
contractor

Construction

NV-5

Noise impact for
acutely
affect
residences

General mitigation and construction noise
management measures will be
implemented for the proposal and additional
consideration will be given to the category
of ‘highly noise affected’ receivers.
Sensitive receivers will be notified before
any work planned to be carried out outside
normal construction hours starts.
Appropriate noise mitigation measures in
accordance with the ENMM practice note
(iv) will be investigated during detailed
design and applied as necessary before
construction.

Construction
contractor

Construction

NV-6

Vibration
impacts
on
buildings
and
heritage items

Building condition inspection reports must
be completed in accordance with QA
Specification G36 for all heritage structures
in the work area and any other nearby
structures or buildings at risk from vibration
impacts.
• Undertake a follow up building condition
inspection of all heritage structures in
the work area when work is complete.

Construction
contractor

Preconstruction
and during
construction as
required

NV-7

General
vibration during
construction

Appropriately sized equipment will be
selected to minimise vibration emissions
where required.

Construction
contractor

Construction
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ID

Impact

Environmental safeguards

Responsibility

Timing

NV-8

Vibration
monitoring near
the cemetery

To avoid or reduce the impact of vibration
during construction near the cemetery:
• Undertake vibration monitoring
proactively and in response to
community complaints to determine the
extent of actual vibration levels
• Carry out attended vibration monitoring
in accordance with the criteria set out in
DIN 4150 - 3, Part 3: Structural Vibration
in Buildings: Effects on Structures as
construction approaches the Lisarow
Cemetery. Monitoring is to be carried
out by suitable qualified and
experienced specialists. The purpose of
this monitoring will be to determine site
specific separation distances for
ongoing work
• If any damage to graves occurs based
on the photographic pre-condition
survey of graves completed before work
s starts all work must stop and,
safeguards as set out in mitigation
measure NA-7 must be implemented.

Construction
contractor

Construction

6.5

Water quality

An assessment was carried out to identify the extent and magnitude of potential
impacts of the proposal on water quality. The assessment is presented in the
Upgrade of Pacific Highway HW10, between Ourimbah Street and Parsons Road,
Lisarow, Water Quality Assessment (Jacobs, 2014j), which is provided in full in
Appendix L. A summary of the assessment is provided in this section.

6.5.1 Policy setting
The primary objective in managing potential water quality impacts associated with the
proposal is to minimise the likelihood of potential impacts on downstream waterways
from surface run-off during construction and operation of the proposal.

6.5.2 Existing environment
Water quality criteria
Recommended water quality indicators applicable to waterways in the study area
have been established by the Australian and New Zealand Environment and
Conservation Council (ANZECC) / Agriculture and Resource Management Council of
Australia and New Zealand (ARMCANZ) (2000). The ANZECC/ARMCANZ guidelines
provide benchmarks for assessing existing water quality according to the established
environmental values.
No current guidelines exist for comparing wetland water quality in South East
Australia for lowland areas. Consequently, the assessment of existing water quality in
this REF is based on the chemical and physical stressor trigger values for southUpgrading the Pacific Highway, Ourimbah Street to Parsons Road, Lisarow
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eastern Australia for slightly disturbed lowland river aquatic ecosystems as defined
by the ANZECC/ARMCANZ guidelines.
The ANZECC/ARMCANZ trigger values for slightly disturbed lowland river aquatic
ecosystems are shown in Table 6-43. These trigger values are applicable before
construction and would be applicable during construction and operation of the
proposal.
Table 6-43 Recommended water quality objectives for the proposal
Factor

ANZECC (2000) trigger value for aquatic
ecosystems (slightly disturbed lowland river)
Lowland Rivers (<150m)

Wetlands

Chlorophyll – α (µg/L))

3

No data available

Total Phosphorus (µg/L)

25

No data available

Filtered Reactive Phosphorus (µg/L)

20

No data available

Total Nitrogen (µg/L)

350

No data available

Oxidised Nitrogen (µg/L)

40

No data available

Ammonia (µg/L)

20

No data available

Dissolved Oxygen (% saturation)

85-110

No data available

pH

6.5-8.5

No data available

125-2200

No data available

Turbidity (NTU)

6-50

No data available

Total Suspended Solids (mg/L)

<50

No data available

Electrical Conductivity (µS/cm)

Notes:

µS/cm: microSiemans/centimetre
NTU: Nephelometric Turbidity Units

There is no available water quality data for creeks or tributaries within the study area,
however site observations indicate that water quality is generally poor, consisting
predominantly of urban runoff (stormwater) and high levels of sedimentation (refer to
Photo 6-1 to Photo 6-4. Historical water quality downstream of the study area
(Ourimbah Creek and Tuggerah Lakes) indicates the region is generally impacted by
urban runoff with exceedances in enterococci (Wyong Shire Council 2011), and
elevated nutrient concentrations resulting in algal blooms (Wyong Shire Council
2004). Further studies would be required to ascertain the existing water quality within
the study area.

Photo 6-1 Water body to the south-east
of the Pacific Highway and The
Ridgeway intersection

Photo 6-2 Close up of water body to the
south-east of the Pacific Highway and
The Ridgeway intersection
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Photo 6-3 Cut Rock Creek to the east of
the Pacific Highway between The
Ridgeway and Macdonalds Roads

Photo 6-4 Culvert outlet located to the
west of the Pacific Highway near the
Lisarow Railway Station

Raw data was obtained from Lisarow and Railway Crescent/Pacific Highway
Freshwater Wetlands, which give some indication of the background water quality
conditions in the study area. Generally, the water quality is poor in comparison with
trigger guidelines for lowland rivers in South Eastern Australia, with very high nutrient
concentrations and low dissolved oxygen concentrations.

Catchment context
As described in Section 6-3, the proposal is located predominantly within the
Ourimbah sub catchment, in the Hunter Local Land Services area. A very small
section of the southern study area is within the Narara Creek Catchment.
Cut Rock Creek which runs parallel to the proposal is the main watercourse within
the study area and forms part of the Ourimbah sub-catchment. The Cut Rock Creek
drainage area is around 10 square kilometres, flowing in a general south-north
direction before converging with Bangalow Creek, Ourimbah Creek and eventually
the estuarine reaches of Tuggerah Lakes. A number of small ephemeral unnamed
tributaries flow into Cut Rock Creek, both above and within the study area.
The Narara Creek catchment drains to the south of the proposal on the western side
of the Main Northern Railway Line. Narara Creek flows in a general north-south
direction before converging with the Brisbane Waters estuary south of Gosford near
Fagans Bay. A very small area of the proposal drains into the upper unnamed
tributaries of the Narara Creek catchment and includes a small section of the Pacific
Highway between Parsons Road and The Ridgeway.
Land next to the Pacific Highway at Lisarow incorporates a number of different land
use types, including low density residential areas, general industrial areas, nature
reserves, highways and main roads, agriculture and public recreational areas, refer
further to Section 4.2.1 The Cut Rock Creek interacts with most of these land use
areas as it flows next to and through the study area. Both Cut Rock Creek and
Narara Creek are likely to be in moderately disturbed condition, with many potential
impact sources within the catchment area.
The southern end of the proposal is within low lying and flood prone land. The
Lisarow and Railway Crescent/Pacific Highway freshwater wetlands are located next
to the Pacific Highway to the south of the Lisarow Rail Overbridge and are naturally
water logged and inundated (Hyder 2009). As discussed in Section 6.1, these
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wetlands are sensitive ecosystems and are recognised as EEC Freshwater Wetlands
under the TSC Act. Next to the areas of Freshwater Wetlands other sensitive
vegetation located within the low-lying areas includes the EEC Swamp Sclerophyll
Forest also listed under the TSC Act and the listed threatened flora species
Melaleuca biconvexa. Refer to Section 6.1 for further details.
The primary flooding mechanism of the existing Pacific Highway is the lack of
capacity in both the existing cross drainage structures as well as the road drainage
network to cope with major rainfall events. For further detail refer to Section 6.3 and
Appendix L.

Existing water quality treatment
There is generally no formal treatment of stormwater runoff from the existing Pacific
Highway in the proposal area and no containment or treatment infrastructure.
Stormwater run-off from the Pacific Highway in the area surrounding the proposal is
not treated and the drainage network discharges untreated stormwater directly to the
Ourimbah and Narara Creek catchments. In addition, there is no existing formal spill
containment infrastructure fitted to drainage from the Pacific Highway.
There is however, one vegetated swale about 25 metres long, around 120 metres to
the north of the intersection of the Pacific Highway and Parsons Road intersection
next to the southbound carriageway (within Lot 33 DP1022683) that may provide
some water quality treatment (refer to Photo 6-5 to Photo 6-6).

Photo 6-5 Vegetated swale looking
north at the fenced

Photo 6-6 Vegetated swale looking south

Existing environmental values and conditions
Downstream of the study area within the Ourimbah sub-catchment is the Tuggerah
Lakes Estuary, which is an important community asset and provides an important
habitat for a range of flora and fauna. The key environmental values within the study
area include:
•
•
•
•

Aquatic ecosystems
Visual amenity (aesthetics)
Agriculture (minor aspect)
Aquatic foods, such as fish and freshwater crustacean.
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6.5.3 Potential impacts
Construction
The construction phase of the proposal presents risk to downstream water quality if
management measures are not implemented, monitored and maintained throughout
the construction process.
Construction activities
If unmitigated, the highest risk to water quality would occur through the following
construction activities:
•
•
•
•
•
•

Construction near major waterways such as the Cut Rock Creek
General earthwork, including stripping of topsoil, excavation or filling
(particularly larger cuts and fills)
Stockpiling of topsoil and vegetation
Transportation of cut and/or fill materials
Movement of heavy vehicles across exposed earth
Removal of riparian vegetation.

Surface water quality
The potential impact of unmitigated construction activities on receiving surface
waters include:
•

•

•
•
•
•

Increased sedimentation and elevated turbidity levels of downstream
watercourses from exposed soil during site disturbance and movement of
construction vehicles, particularly following rainfall events
Increased sedimentation of downstream watercourses, which reduces light
penetration, smothers aquatic life, alters fluvial geomorphology and affects the
ecosystems of downstream sensitive waterways, wetlands and floodplains
Increased levels of nutrients, metals and other pollutants, transported via
sediment to downstream water courses
Chemical, heavy metal, oil and grease, and petroleum hydrocarbon spills from
construction machinery directly contaminating downstream waterways
Increased levels of litter from construction activities polluting downstream
watercourses
Tannin leachate entering waterways from clearing and mulching activities.

The Water Quality Assessment (Jacobs, 2014j), refer to Appendix L has
recommended the installation of up to two temporary sediment basins to manage
water quality during construction, refer to Figure 1-2. Basin A would be 300 cubic
metres and would be located at the southern end of Lot 1 Section 17 DP 2417
between the rail maintenance access road and the Pacific Highway next to the
northbound carriageway. Basin B would be 740 cubic metres and would be located
around 130 metres south of the Pacific Highway and Macdonalds Road intersection
next to the northbound carriageway in Lot 10 DP 838947 and Lot 1 Section 17 DP
2417 next to the northbound carriageway.
As discussed in Section 2.6.5, Basin B would be converted into a permanent
operational water quality basin that is 800 cubic metres in size during operation of the
proposal.
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During construction accidental spillages may occur which can lead to pollution of the
surrounding environment including nearby watercourses. This risk would be partially
managed during construction through the use of temporary sediment basins as
emergency spill basins. Additional mitigation measures would however be required to
manage the risk of emergency spills to the environment.

Operation
Following construction, the roads would be sealed and the embankments vegetated
and stabilised (it is assumed there would be no exposed topsoil along the Pacific
Highway). The potential impacts of the proposal on surface water quality during
operation of the proposal would include increased surface water run-off, changes to
drainage, and accidental spills, as detailed further below.
Surface water quality
During operation, the main risk to water quality would be from surface run-off from
increased impervious surfaces, and the concentration of run-off by drains and kerbs.
Contaminants can build up on road surfaces, median areas, rest areas and roadside
corridors in dry weather which, during rainfall events, can be transported to
surrounding watercourses or infiltrate into the groundwater system. The
contaminants of most concern relating to road runoff are:
•

•
•

•

•

•

Suspended sediment from the paved surface and landscaped batters during
the establishment period. Increased sediment loads reduce light penetration
through the water column, impacting aquatic flora and fauna. Silting can
smother aquatic flora and fauna
Decay of organic matter and some hydrocarbons can decrease dissolved
oxygen levels and affect fish and aquatic life
Increased nutrients (nitrogen and phosphorus) stimulating the excessive
growth of algae and aquatic plants. The excessive growth of plants and algae
contributes a high organic load to the waterway which may deprive the water
column of oxygen during night time respiration and through decomposition of
decaying material. Some forms of algae may also release toxins into the water
column, making it unsuitable for recreation and possibly lead to fish kills
Excessive biochemical oxygen demand as a result of the oxidation of
hydrocarbons and ammonia and the reduction of metals may cause the death
of aquatic organisms and result in the release of nutrients and metals from bed
sediments due to anoxic or anaerobic conditions
Heavy metals (including aluminium and iron), which can be attached to
particles washed off the paved surface. Increased levels of heavy metals are
toxic to aquatic biota and fish
Increased levels of litter, oils and grease reducing the visual amenity of the
waterways.

There could also be effects on water quality from:
•

•

The introduction of additional impervious surfaces. These would increase
highway run-off and potentially increase scouring and, therefore, affect water
quality
Alteration of the water table and changes to local hydrology, potentially leading
to stagnation of a waterway or changes in levels of turbidity, nitrogen and
phosphorus
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•

Maintenance practices such as herbicide use, mowing, road surface cleaning
and repairs.

As discussed in Section 2.6.5 and shown in Figure 2-7, the proposal includes the
following operational water quality controls:
•

•
•

An 800 cubic metres water quality basin around 130 metres south of the Pacific
Highway and Macdonalds Road intersection next to the northbound
carriageway
A vegetated swale that is around 225 metres long along the eastern side of the
Pacific Highway between The Ridgeway and Macdonalds Road
A small vegetated swale at the downstream outlets of two drains located at
chainage 6180 sited to the north of the Lisarow Station rail maintenance
access road.

The objective of the vegetated swales is to treat any increase in the load of
suspended sediments, nitrogen and phosphorous that may be generated from the
proposal into the sensitive receiving environments to the north of this location. The
vegetation would assist in absorbing the pollutants and would also slow water
movement downslope.
It is noted that to avoid additional clearing of vegetation required for the basin, it was
decided during the preparation of the draft REF that the size of Basin B be reduced
from 1100 cubic metres to 800 cubic metres to prevent the clearing of about
125 square metres of sensitive vegetation including areas of EEC. No vegetation
clearing is required for the recommended 800 cubic metre size basin as this fits into
an area of land acquired for the works that has already been cleared and filled.
However there is the potential for this cleared area to be contaminated by past fill
activities as there is uncertainty over the original source of the materials used. The
soils at this location would need to be excavated to provide the required 800 cubic
metres basin size. No contamination risks associated with the fill area in the water
basin locations have been identified as part of the Soils and Contamination
Investigation – Phase 2 Report, refer further to Section 6.8.
Scour mitigation devices such as energy dissipaters would be included in the
drainage design where scour may occur along drainage outlet points, existing natural
channels, batter outlets and basin spillways. After construction, the water quality
basin would be managed and maintained by Gosford City Council, who would be
responsible for periodically cleaning out the basins during operation.
Accidental spills
Accidental spills from a collision or by road users can lead to pollution of nearby
watercourses. Without satisfactory means of containment, the spillage of
contaminants could pass rapidly into the drainage system and impact ecology of
downstream waterways and terrestrial ecosystems.
The current Pacific Highway has no constructed spill containment measures.
However, the proposal includes one water quality basin (refer to Basin A in Figure 12) in the middle of the proposal which would also provide an opportunity to contain
spills from intersections and the through road and to address this potential issue
(refer to Section 2.6.5) and therefore represents an improvement to the current
situation.
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6.5.4 Safeguards and management measures
Measures to manage impacts associated with soils are outlined in Section 6.8.3.
Additional safeguards and management measures are proposed to control potential
adverse effects on water quality arising from this proposal, and summarised in
Table 6-44.
Table 6-44 Summary of mitigation measures for water quality
ID

Impact

Environmental safeguards

Responsibility

Timing

WQ-1

Pollution as a
result of
sediment
entering
waterways
during
construction

Water management controls and an
associated maintenance and inspection
program will be developed during detailed
design in accordance with the water quality
control strategy for the proposal included in
Appendix L.
Controls to improve the water quality from
construction sites will include sediment
basins as shown in Figure 1-2. During
detailed design, the following will be
confirmed:
• Location and size of sedimentation
basins
• Capacity for spills in the sediment
basin design volume
• Installation of other water quality
measures where required.

Design contractor
and Roads and
Maritime

Detailed design

WQ-2

Pollution as a
result of
sediment
entering
waterways
during
construction

A Soil and Water Management Plan
(SWMP) will be developed in accordance
with the Managing Urban Stormwater –
Soils and Construction, Volumes 1 and 2D
(Landcom, 2004 and DECCW, 2008) and
RTA Road Design Guideline: Section 8
Erosion and Sedimentation (RTA 2003) and
QA Specification G38 Soil and Water
Management (SWMP) (Roads and
Maritime, 2011c).
The SWMP will include, but not be limited to
procedures for controlling the following
standard activities:
• Mud and litter transfer
• Maintenance and cleaning of
sediment controls
• Soil and stockpile management (in
accordance with Roads and
Maritime Stockpile Site
Management Guideline (RTA
2011f)
• Work within wetlands and in Cut
Rock Creek
• Tannin leachate management
control (if stockpiling of vegetation
will occur during construction)

Construction
contractor

Preconstruction
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ID

Impact

Environmental safeguards
•
•
•

Responsibility

Timing

Detailed design

Chemical water quality controls
Maintenance regimes for all
controls
Water quality monitoring method
and checklists.

The SWMP will include a preliminary
erosion and sediment control plan (ESCP)
which will identify the erosion and sediment
control measures that will be implemented
on site.
Progressive ESCPs will be developed
throughout construction to reflect the
changes in activities and risk throughout the
construction process. The plan will include
diagrams of erosion and sediment control
techniques and details of when and where
these measures will be applied.
WQ-3

WQ-4

Pollution as a
result of
sediment
entering
waterways
during
construction

A soil conservationist from the Roads and
Maritime Erosion, Sediment and Soil
Conservation Consultancy Services
Register will be engaged during Detailed
Design stage to develop an Erosion and
Sediment Management Report which will
inform the SWMP.
The construction contractor will undertake
regular inspections throughout the
construction phase of the proposal to
ensure the mitigation measures included in
the SWMP are implemented.

Roads and
Maritime

Site
management
erosion controls

Construction activities will be sequenced
and managed to minimise potential water
quality degradation due to erosion.
Management methods will include:
• Early installation of physical controls,
including cross drainage to convey
clean water around or through the site
and the construction of the two
sedimentation basins identified in
Jacobs (2014, j) refer to Figure 1-2 and
Appendix L
• Minimising the duration of exposed
topsoil by retaining topsoil cover,
grassed drainage lines and shrub cover
on the soil surface for as long as
possible
• Minimising the extent of disturbed areas
• Minimising stockpiling areas
• Minimising the lengths of slopes through
limiting the extent of excavations and
the use of diversion drains to reduce
water velocity over disturbed areas

Construction
contractor
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ID

Impact

Environmental safeguards
•

•

Responsibility

Timing

Where possible, constructing working
platforms from rock fill so that bare earth
is not exposed
Progressive rehabilitation or sealing of
work areas.

WQ-5

Contaminants
entering
receiving
environments
during
construction

The following measures will be
implemented to minimise the risk of
contaminants entering receiving
environments:
• All fuels, chemicals and liquids will be
stored and disposed of in accordance
with DECC Storing and Handling
Liquids: Environmental Protection
Participants Manual, (May 2007) and
stored in impervious bunded areas
located a minimum of 50 metres from
drainage lines or waterways
• Do not refuel or maintain plant and
equipment, mix cutting oil with bitumen,
or carry out any other activity which may
result in spillage of a chemical, fuel or
lubricant at any location which drains
directly to waters or environmentally
sensitive areas, without the appropriate
temporary bunding being provided
• Plant, equipment and vehicle wash
down will occur in a designated bunded
area away from waterways and
drainage lines
• All concrete washout will occur into a
sealed receptacle or bunded concrete
washout with an impermeable liner. The
concrete washout must be sized to be
120 per cent of the estimated volume of
the waste that will be received into the
washout at any one time
• Any material transported onto road
surfaces will be swept and removed at
the end of each working day.

Construction
contractor

Construction

WQ-6

Impacts on
downstream
water quality
during
construction and
operation

A Water Quality Monitoring Plan will be
prepared in accordance with Roads and
Maritime’s Guideline for Construction Water
Quality Monitoring (RTA, 2003). The plan
will focus on the water quality of receiving
waterways. It will include water quality
monitoring:
• Before construction: Water quality
monitoring at sites where the most
recent sampling data is over one year
old to provide assurance of compliance
with regulatory requirements. Sampling
locations, monitoring frequency and

Roads and
Maritime

Preconstruction,
construction
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ID

Impact

Environmental safeguards

•

Responsibility

Timing

monitoring methodology will be
determined during detailed design
During construction: Monitoring to
immediately detect any environmental
degradation as a result of construction
work.

WQ-7

Contaminants
entering
receiving
environments
during operation

Water management controls and an
associated maintenance and inspection
program will be developed during detailed
design in accordance with the water quality
control strategy for the proposal (Jacobs,
2014j). Currently this includes the water
quality controls as described in Section
2.6.5.
Scour mitigation devices such as energy
dissipaters will be included in the drainage
design where scour may occur along
drainage outlet points, existing natural
channels, batter outlets and basin spillways.
After construction, the operational water
quality basin will be managed and
maintained by Gosford City Council, who
will be responsible for periodically cleaning
out the basins during operation.

Roads and
Maritime

Detailed design
and operation

WQ-8

Pollution of
downstream
waterways due
to maintenance
practices during
operation

Roads and Maritime’s standard
maintenance controls will be applied in a
manner that will minimise any potential
water pollution due to maintenance
practices (such as herbicide use, mowing,
and road surface cleaning).

Roads and
Maritime

Detailed design
and operation

WQ-9

Accidental spill /
contamination of
the surrounding
environment
during
construction

A site specific emergency spill plan will be
developed, and include spill management
measures in accordance with the Roads
and Maritime Code of Practice for Water
Management and Bunding and Liquid
Chemical Storage, Handling and Spill
Management (DEC 2005b).
Should a spill occur during construction, the
emergency spill plan will be implemented
and the incident will be managed in
accordance with the Roads and Maritime
“Environmental Incident and Classification
and Reporting procedure”.
Emergency spill kits will be kept at areas
identified as having the highest spill risk at
all times during construction.

Construction
contractor

Construction

WQ10

Pollution as a
result of
sediment runoff
from stockpiles

The location of the stockpile and storage
areas within the main construction
compound area and construction footprint
would be subject to the site location criteria
set out in the Stockpile Site Management

Construction
contractor

Construction
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ID

Impact

Environmental safeguards

Responsibility

Timing

Construction
contractor

Construction

Procedure (RTA 2011) and QA specification
R44-Earthworks - IC-QA-R44 (Roads and
Maritime, 2011a). They would ideally be
located:
• On relatively level ground
• In a place accessible to construction
traffic and deliveries
• Away from areas of ecological and
heritage conservation value
• In areas previously disturbed within the
proposal area that do not require the
clearing of native vegetation
• Away from residential buildings or
heritage items
• In plain view of the public to deter theft
and illegal dumping
• Close to key construction activities to
minimise transport of materials and
equipment
• Within the area of potential impact on
minimise impacts on private and public
property
• In areas not prone to flash flooding and
more than 40 metres from a
watercourse
• Outside the drip line of trees.
WQ11

6.6

Pollution as a
result of waste
onsite

Liquid and solid waste would be removed
by tanker or truck and disposed of off-site at
a suitably licensed facility able to accept
those wastes for storage, reuse or disposal.
Fuel and chemical storage areas would be
bunded and protected in accordance with
the specifications set out by the Office of
Environment and Heritage (OEH) and
WorkCover.
Each site would be securely fenced with
temporary fencing. Signage would be
erected advising the general public of
access restrictions. Upon completion of
construction, the temporary compound,
work area and stockpile sites would be
removed, cleared of all rubbish and
materials, and rehabilitated.

Non-Aboriginal heritage

An assessment has been prepared to identify the extent and magnitude of potential
impacts of the proposal on non-Aboriginal heritage items. This assessment is
presented in the Upgrade of the Pacific Highway, Ourimbah Street to Parsons Road
Lisarow Statement of Heritage Impact (SOHI) (Jacobs, 2014e); refer to Appendix F.
A summary of the SOHI is provided in this section.
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6.6.1 Methodology
Review of literature, mapping and government databases
Non-Aboriginal heritage items discussed in this section were originally identified in
the SOHI prepared by Cosmos Archaeology (Cosmos Archaeology, 2010) for the
development of the strategic concept design and confirmed as part of the current
investigation.
The potential and known heritage items were identified through:
•

•
•

•

A review of previous reports prepared for the upgrade of the Pacific Highway at
Lisarow include:
Pacific Highway Upgrade Stage 4: Manns Road, Narara to Railway
Crescent, Lisarow, Preliminary Environmental Impact Assessment –
Indigenous and non-Indigenous Heritage Report (Lewczak and Coroneos
2010)
Pacific Highway Upgrade: Stage 3a Lisarow to Ourimbah Statement of
Heritage Impact (Lewczak 2010)
Non-destructive Lisarow Cemetery Comparison Report (Buchel 2011)
Pacific Highway Upgrade between Narara and Lisarow NSW (State 4) –
Historical Archaeological Test Excavation, Lisarow Cemetery (Wilson
2012)
Pacific Highway Upgrade – 12 Railway Crescent, Lisarow, Pryor Brothers
Store Statement of Heritage Impact (Wilkinson and Lewczak 2013)
Lisarow Cemetery Draft Management Guidelines (Betteridge 2013)
A review of heritage items listed under the Gosford City LEP and the Wyong
LEP (this was carried out on 14 May 2014)
A review of the National Heritage List, Commonwealth Heritage List, State
Heritage Register/State Heritage Inventory and the Roads and Maritime
Section 170 register as per Section 170 of the Heritage Act 1977 which
requires agencies to identify, conserve and manage heritage assets owned,
occupied or managed by that agency) (this was carried out on 14 May 2014
Site visits and visual inspection carried out by Jacobs Project Archaeologist on
22 May 2014.

The SOHI undertaken by Jacobs in June 2014 (refer to Appendix F) was limited to
identifying heritage items that may be impacted by the proposal. The assessment
was carried out in accordance with the principles and guidelines of the NSW Heritage
Branch Guidelines, and the Australia ICOMOS Charter for Places of Cultural
Significance (Burra Charter) (Australia ICOMOS 2000).

6.6.2 Existing environment
Historical background
The area of Gosford and Wyong was originally known as Brisbane Waters and first
surveyed in 1788 when Governor Phillip was searching for arable land for the colony.
There were two additional expeditions in 1789; however arable land was located at
Windsor, in the Hawkesbury region, which was closer to the existing Sydney colony
and easier to reach via the rivers. The area was also deemed to be unsuitable for
settlement due to the proximity of the Newcastle convict settlement, which the
Governor decided needed to be kept isolated. The land between Newcastle and
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Sydney was opened for settlement in 1821 when the convict settlement was moved
to Port Macquarie (Cosmos, 2010).
The major industry of the Gosford area in the early phase of settlement was timbergetting. The cedar and ironbark trees were cleared and sold in Sydney. The
presence of cedar in the region also prompted the development of the ship building
industry. Once the land was cleared it was used for grazing or cultivating crops such
as maize, onions and potatoes (Cosmos, 2010).
The development of the road infrastructure in the early 1840s encouraged both
population and industrial growth. By the 1850s, sawmills had been established in the
towns surrounding Gosford, therefore the major industry shifted to focus on grazing,
dairy processing and flour milling (Cosmos, 2010).
The construction of the railway between Newcastle and Sydney was completed in the
1880s. This encouraged the subdivision of land into smaller properties, which
allowed for smaller farmers to establish themselves. Government loans were also
available to people who could not purchase the land outright upfront. The railway
also enabled certain markets to expand significantly, notably the citrus industry
(Cosmos, 2010).
The Lisarow Cemetery was developed as part of the Church of England around
1858, when a temporary church was built on land granted to Robert Cox. In 1889 the
land grant was subdivided and the northern and western sections were sold for
housing. The remaining area was officially identified as the cemetery. There are 261
reported, unmarked burials within the 17 rows of burials within the cemetery. The first
recorded burial took place on 21 January 1840 (Jacobs, 2014e).

Heritage items
The non-Aboriginal heritage items within or close to the construction footprint of the
proposal are shown in Figure 6-11 and listed in Table 6-45. No non-Aboriginal
heritage items or areas of archaeological potential that were previously unknown
were identified during the literature review, database searches and site inspection.
Table 6-45: List of non-Aboriginal heritage items located within or next to the
proposal
Item
no

Item name

Register

Number

Significance

Location

1

Lisarow
Cemetery

Gosford
LEP

102

Local

960 Pacific Highway,
Lisarow around 200
metres to the South of
Ourimbah Street
Lisarow

2

Post office, shop
and outbuildings
(Pryor Brothers)

Gosford
LEP

103

Local

12A Railway Crescent,
Lisarow
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Figure 6-11 | Location of heritage items relative to the proposal
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Post office, shop and outbuildings (Pryor Brothers)
The Lisarow Store (Pryor Brothers Store), shown in Photo 6-7 below is of local
significance has already been acquired by Roads and Maritime. The Pryor Brothers
Store has previously been assessed as part of a development application (DA) made
to the Gosford City Council under Part 4 of the EP&A Act in 2013. Approval for the
demolition of the Pryor Brothers Store was granted by Council on 13 August 2013.
Roads and Maritime demolished the building in 2015. No further assessment of the
Pryor Brothers Store was undertaken as part of this REF.

Photo 6-7 Lisarow Store (Pryor Brothers Store)
Lisarow Cemetery
The Lisarow Cemetery is an settlement cemetery located on a hillside between the
Pacific Highway and Eagle Close, Lisarow, NSW (refer to Figure 6-11). There are a
number of stone and marble headstones existing within the cemetery, as well as
some mature trees and plantings. The stone gateposts located on the eastern
boundary of the cemetery next to the northbound lane of the Pacific Highway are part
of the original entrance to the cemetery. A wide variety of funeral monuments
indicative of periodic styles, including examples of majolica (decorated earthenware
pottery with an opaque white glaze) are present within the cemetery.
The most recent burials of the cemetery occurred in 2009 and are about 20 metres
from the current edge of the bitumen seal of the Pacific Highway. The condition of the
graves varies. The above ground components of the older graves (refer to Photo
6-8, dating to 1880) have substantial cracking and subsidence, and the more recent
graves are in very good condition.
A number of graves are in very close proximity to the current Pacific Highway; with
the closed graves about 10 metres (refer to Photo 6-9, Photo 6-10 and Photo 6-13,)
from the current edge of the bitumen seal of the Pacific Highway.
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The cemetery gates are located around three metres from the current edge of the
sealed road (refer to Photo 6-10. The gates are comprised of four sandstone block
pillars with metal gates. One of the gates has been removed. There is a memorial
plaque attached to the southern of the two central pillars (refer to Photo 6-12). The
stone posts have become worn, with the mortar starting to chip and the bottom block
of the northern of the two central stone posts has split (refer to Photo 6-11). There is
currently no other traces of any continuation of the original fence line around the
cemetery extent.
An assessment of significance on the impacts of the proposal on the Lisarow
Cemetery is included in Table 6-46.
Table 6-46 Heritage significance for Lisarow Cemetery
Criterion

Assessment

A – Important in the pattern of NSW’s
history

The Lisarow Cemetery is associated with the early
settlement of the district in the 1840s.

B – Strong or special associations with
life or work of person or group of
persons

Does not meet this criterion.

C – Aesthetic characteristics and/or
creative or technical achievement

Set above the Pacific Highway, the location of the
Lisarow Cemetery is an important feature of the
local landscape.

D – Strong of special associations with
particular community or cultural group

The Lisarow Cemetery is associated with a
number of the pioneering families still resident
within the district.

E – Potential to yield information

Does not meet this criterion.

F – Uncommon or rare

The Lisarow Cemetery is a rare local feature
associated with the early settlement of the district.

G – Principal characteristics

Does not meet this criterion.

The Lisarow Cemetery has rare local historic and social significance as a mid-19th
century cemetery associated with the early settlement of the district. Set above the
Pacific Highway, the cemetery is an important feature of the landscape.
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Photo 6-8 View south west towards
the grave closest to the Pacific
Highway, with two fallen headstones

Photo 6-9 View east towards the
cemetery gates and the Pacific
Highway

Photo 6-10 View south showing the
Photo 6-11 Damage to the northern of
limited space between the current
the two centre stone posts of the
edge of the sealed road and cemetery cemetery gate, view south west.
gates

Photo 6-12 View south west showing
the memorial plaque on the southern
of the central stone posts

Photo 6-13 View south west from
grave closest to the Pacific Highway
showing the proximity of the current
road to the edge of the grave
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6.6.3 Potential impacts
Construction
The boundary of the cemetery was considered a hard boundary throughout the
design process of the proposal and all work with machinery would be undertaken
outside the boundary of the Lisarow Cemetery during construction. However the
design of the proposal includes the construction of a retaining wall along the eastern
curtilage of the cemetery which will result in direct impacts to the cemetery gate
located in this location, refer to Photo 6-9 and clearance of existing vegetation.
Given the constraints of the hard boundaries of the cemetery, road reserve and
railway reserve in this location, and the requirement to construct a second lane in
both directions, there are no practical alternatives to the proposed design. The work
which would be most likely to impact on the cemetery includes:
•

•
•
•

•
•

Construction of a second lane in both directions, this includes widening the
existing highway to include two additional 3.3 metre wide lanes (one
northbound and one southbound)
Construction of a sealed shoulder in both directions, this would be up to
2.0 metres, for consistent widths along the length of the proposal
Construction of a shared pedestrian-cycleway on the western side of the
highway
Construction of a retaining wall and stairs to the cemetery gates to the north of
Railway Crescent along the northbound lane of the Pacific Highway, up to but
outside the cemetery boundary
Kerb and guttering along the length of the proposal
Removal of the vegetation along the current cemetery boundary.

The earth work near the Lisarow Cemetery would be unlikely to impact on any
unknown graves either within the current boundary of the cemetery or in the area
between the cemetery and the existing highway. This was confirmed using Ground
Penetration Radar (GPR) and excavation in 2011 and 2012, refer to the SOHI
provided in Appendix F. Further, no excavation would be taking place within the
boundary of the cemetery for the proposal, therefore there is unlikely to be any
impact to any unmarked graves within the cemetery.
Removal and relocation of the cemetery gates
The cemetery gates are currently situated on the cemetery boundary where the
retaining wall is proposed to be constructed. The proposal would need to relocate the
cemetery gates from their current location. The cemetery gates are an important
component of the cemetery which contributes to its heritage significance and should
be retained as the Pacific Highway entrance to the Lisarow Cemetery. Roads and
Maritime have consulted with the Lisarow Anglican Church and Gosford City Council
on the impacts associated with removing the church gates; refer to Table 5-2. Roads
and Maritime has agreed to the following:
•

Locating the gates would be situated as close as possible to their existing
location. Before the gates are’ removed, each stone would be numbered with a
non-permanent marker to ensure that they can be restored in the exact same
order. The gates would be removed and relocated by a stone mason. The
stone and the gates would be stored securely to prevent loss or theft
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•

The Camphor Laurel trees on the boundary would be removed as part of the
proposal. After completion of the work fast growing tree species would be
planted along the new boundary of the cemetery. More permanent, slow
growing species would also be planted that would to become a replacement for
the fast growing trees.

Potential physical damage to headstones and above ground components of
the graves
The proposal is close to graves and above ground components. The use of heavy
equipment next to the cemetery has the potential to cause physical damage to these
items. The damage could be caused by accidental contact from construction
machinery and vehicles coming in contact with them or vibration from construction of
the proposal.
As discussed in Section 6.4, construction methods with reduced levels of vibration,
and monitoring of vibration levels would be required in accordance with the Noise
and Vibration Assessment for the proposal (refer to Appendix M). Overall, the level
of impact on the Lisarow Cemetery by the proposal as identified in the SOHI (refer to
Appendix F) is moderate. The implementation of the general and site-specific
mitigation measures provided in Section 6.6.4 would minimise impacts on the
Lisarow Cemetery.

Operation
The operation of the proposal would not have direct impacts on heritage items or
associated curtilages, although the distance between existing known graves and the
Pacific Highway will be reduced. The proposal would not reduce or enhance the
heritage significance of the Lisarow Cemetery. Community consultation raised as
part of the draft REF raised a concern about preserving the memory and history of
Lisarow and the Pryor Brothers Store (refer to Chapter 5 of this REF and Section 2.5
of the draft REF Submissions Report included as Appendix I). Roads and Maritime
has committed to the installation of a plaque at the site of the former Pryor Brothers
Store to commemorate the history and local heritage values of the former building.

6.6.4 Safeguards and management measures
Safeguards and management measures to address the proposal’s potential impacts
on non-Aboriginal heritage are summarised in Table 6-47.
Table 6-47 Summary of mitigation measures for Non-Aboriginal Heritage
ID

Impact

Environmental safeguards

Responsibility

Timing

NA-1

Impacts to
heritage items of
local
significance

Consultation will be undertaken with
Gosford City Council about potential
impacts to the Lisarow Cemetery which is
listed under the Gosford LEP, refer further
to Table 5-2.

Roads and
Maritime

Detailed design

NA-2

Demolition of
the Pryor
Brothers Store

As required as part of DA for the demolition
of Pryor Brothers Store, archival and
photographic recording of the Pryor
Brothers Store has been undertaken in

Roads and
Maritime

Preconstruction
and
construction
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ID

Impact

Environmental safeguards

Responsibility

Timing

order to document the character of the
building prior to its demolition.
Roads and Maritime will install a plaque to
commemorate the history and heritage
values of the former building during the
construction phase of the proposal.
The plaque will be installed in accordance
with Roads and Maritime’s draft Heritage
Interpretation Guidelines or advice from
Roads and Maritime’s heritage specialists.
NA-3

Impact on
heritage items
from
construction
activities

Construction site inductions will include a
briefing of heritage items located close to
the proposal area and construction areas.
Heritage items will be fenced off and
appropriate signage erected.

Roads and
Maritime and
construction
contractor

Construction

NA-4

Removal and
relocation of the
cemetery gates

The Lisarow Cemetery gates will be
removed and relocation as part of the
proposal. To minimise impact on the
heritage significance of the cemetery, the
following must be undertaken:

Roads and
Maritime and
construction
contractor

Construction

•

•

•
•

Before the gates are removed, detailed
photography of the gate will be
completed and then each stone of the
gate will be numbered with a nonpermanent marking to ensure that they
can be restored in the exact same order
Remove the stone and the gates from
the construction site and store securely
to prevent loss or theft of the original
material
Remove and relocate the gates using
an appropriately qualified stonemason
The existing cemetery gate will be
relocated and incorporated into the
stairs / retaining wall structure that will
be constructed along the cemetery
boundary. The exact location of the new
gate will be identified in detailed design
but will be situated as close as possible
to its existing location. The sandstone
stones that form the existing gate will be
re-used in the new gate and the
retaining wall in this location will be
finished such that it ties in with the
heritage values of the cemetery.
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ID

Impact

Environmental safeguards

Responsibility

Timing

NA-5

Removal of the
vegetation along
the cemetery
boundary

Fast growing native tree species (such as
Acacias spp identified within Coastal
Narrabeen Moist Forest) will be planted
along the new border of the cemetery. More
permanent, slow growing species (such as
Spotted Gum (Corymbia maculate) and
Bottlebrush (Callistemon sp.) will also be
planted that will become a replacement for
the fast growing trees, refer to the
landscape plan, Figure 12 in Appendix D.

Roads and
Maritime and
construction
contractor

Construction

NA-6

Potential
physical
damage to the
headstones and
the above
ground
components of
the graves

Before the start of the construction work,
barrier fencing must be installed between
the graves and the proposal with a buffer of
five metres between the graves and the
fencing. The fencing must not intrude into
the ground surface of the cemetery.
No machinery or vehicles are to be used or
parked within the boundary of the cemetery.
All mechanical work must be undertaken
from the road and road reserve. When
required, workers may work within the
boundary of the cemetery only if they are on
foot.

Roads and
Maritime and
construction
contractor

Preconstruction
and
construction

NA-7

Potential
physical
damage to the
headstones and
the above
ground
components of
the graves due
to vibration.

Construction methods with reduced levels
of vibration, and monitoring of vibration
levels will be required in accordance with
the Noise and Vibration Assessment for the
proposal.
A building condition inspection report
including a photographic record of the
graves will be undertaken before the start of
work by a qualified contractor, and the
condition reassessed following the
completion of construction.
Ongoing monitoring of the condition of
headstones and other grave components
must also take place throughout
construction.
If any damage occurs during construction,
additional protection of the headstones and
grave components will be required.
Protective measures may include:

Roads and
Maritime and
construction
contractor

Construction

•

•
•

The erection of support structures;
shoring up of the headstones and
above ground components of the
graves
Stabilisation, reconstruction or
restoration of the susceptible
headstones and grave components
Decisions about protective measures
will be made with input from a suitably
qualified heritage consultant and a
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ID

Impact

Environmental safeguards
•

•

NA-8

6.7

Unexpected
heritage find

Responsibility

Timing

Roads and
Maritime and
construction
contractor

Construction

qualified stonemason
Where damage to the above ground
components of the graves has
occurred, it will be repaired once
construction is complete
Repairs will be undertaken by a suitably
qualified stonemason with input from a
qualified heritage consultant.

If unexpected heritage item/s,
archaeological remains or potential relics
are uncovered during construction, all work
will cease near the material/find and the
Roads and Maritime Standard Management
Procedure - Unexpected Archaeological
Finds (Roads and Maritime 2015) will be
followed.

Landscape character, visual assessment and urban
design

An assessment was carried out to identify the extent and magnitude of potential
impacts of the proposal on landscape character and visual impacts. The assessment
is documented in the Landscape Character, Visual Impact Assessment and Urban
Design Report (Tract, 2014), which is provided in Appendix D and summarised
below. The assessment was prepared in accordance with Roads and Maritime
documents, Guidelines for Landscape Character and Visual Impact Assessment
(Roads and Maritime, 2013) and Beyond the Pavement (Roads and Maritime, 2014).

6.7.1 Methodology
Landscape character impact assessment
For the purpose of the landscape character assessment, the study area was divided
into five LCZ (refer Figure 6-12), which correspond to landscape character types in
the area. This allows for a more detailed discussion of the character of each zone, of
the proposal within it and of the likely impact on the landscape character resulting
from the proposal.
The assessment of impact on landscape character is based on a combination of the
sensitivity of the identified landscape character zones and the magnitude (physical
size and scale) of the proposal in that zone. This is used to derive an impact
assessment rating for the proposal within each landscape character zones (refer to
Table 6-48).
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Figure 6-12 Landscape character zones (Tract 2014)
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Table 6-48 Landscape Character and Visual impact matrix (source: Roads and
Maritime 2013)

SENSITIVITY

MAGNITUDE
High

High to
Moderate

Moderate /
High

Moderate
to Low
Moderate /
High

High

High

High

Moderate

Moderate /
High

Moderate /
High

Moderate

Moderate

Low

Moderate

Moderate

Moderate /
Low

Moderate /
Low

Negligible

Negligible

Negligible

Negligible

Negligible

Moderate

Low

Negligible

Moderate

Negligible

Moderate /
Low

Negligible

Low

Negligible

Negligible

Negligible

Visual impact assessment
Visual impact assessment is carried out to understand the day-to-day visual effects
of a proposal on views. It is based on the assessment of a number of selected key
viewpoints that are rated according to the sensitivity of the view and the magnitude of
the proposal within that view. The locations and directions of the chosen viewpoints
are representative of the range of viewpoints both within and beyond the road
corridor.
Ten key viewpoints were identified along the road corridor along the length of the
proposal. These are shown in Figure 6-13. The assessment of the visual impact on
these viewpoints has considered the sensitivity of the view (that is, the quality of the
view and how it would be affected by the proposal) and the magnitude of the
proposal within that view (that is, the physical size and scale of the change and its
proximity to the viewer). The combination of sensitivity and magnitude was then used
to derive the visual impact rating (refer to Table 6-48).
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Figure 6-13 Visual catchment zone and viewpoints (Tract 2014)
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6.7.2 Existing environment
The southern section of the study area is located on a relatively flat alluvial plain,
while the northern end of the study area the terrain is undulating following the lower
slopes of a north–south aligned ridge to the west of the Pacific Highway. A small but
steep ridge is to the west of the proposal near the Lisarow rail overbridge. Next to the
Pacific Highway along the Cut Rock Creek floodplain, is a combination of wetland,
drainage channels and unnamed tributaries that feed into Cut Rock Creek.
The study area has been substantially changed by development with the natural
vegetation modified by past land uses and development. The native vegetation
communities of the area is now mostly restricted to creek lines, flood prone lands and
steeper slopes.
There are a number of land uses surrounding the proposal, refer to Section 6.11 and
Figure 4-1. Low density Residential development along the proposal is located
primarily to the west of the railway line. However, there is a small two storey
townhouse development at the southern end of the proposal which backs on to the
Pacific Highway and is accessed from Parsons Road.
A number of recreational areas are near the proposal. To the south-east of the corner
of The Ridgeway and the Pacific Highway opposite Lisarow Railway Station, there is
large green space (zoned E1 Public recreation). This space is characterised by low
lying lands dominated by Swamp Sclerophyll Forest which contains the threatened
flora species Melaleuca biconvexa. A small body of water exists within the Swamp
Sclerophyll Forest. The edges of this green space area have been disturbed and are
either cleared or haven been covered with grass. To the east of the green space is
Lisarow High School.
Lisarow Railway Station (zoned SP) is located west of the Pacific Highway, directly
opposite the Pacific Highway and The Ridgeway intersection. The station provides
for commuters and includes informal off-street parking along a rail maintenance
access road located to the north of the station running parallel to the railway tracks.
North of Lisarow Railway Station, roadside vegetation on both sides of the Pacific
Highway defines views along the road corridors. Consequently, an enclosed and
semi enclosed visual character generally dominates the area between the station and
Macdonalds Road.
PIuim Park (zoned RE2 Private Recreation) which consists of playing fields, car park
and associated support buildings located north east of the Pacific Highway and
Macdonalds Road intersection just before the Lisarow rail overbridge. The Park is
separated and screened from the proposal by remnant vegetation.
Lisarow Public School is located to the east of the Pacific Highway at the intersection
of Tuggerah Street and Macdonalds Road. The historic Lisarow Cemetery is located
within the low density residential area (zone R2) to the north of the railway overbridge
west of the Pacific Highway. The graves sites consist of relatively small scale tomb
stone monuments which are set within a sandstone wall and screen from the Pacific
Highway by trees.
Five landscape character zones were identified from the start of the proposal to the
south at Parsons Road to the north of the proposal at Ourimbah Street as shown in
Figure 6-12 and described in Table 6-49.
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Table 6-49 Landscape character zones
Landscape character zone (LCZ)
LCZ 1: Urban precinct

Description
LCZ 1 is located at the southern end
of the proposal extending 300 metres
north from Parsons Road.
The proposal passes through a valley
which is generally flat with rises to the
east of the Pacific Highway and the
west of the railway line.
The western edge is comprised of
large free standing warehouses within
a landscaped setting. To the east is
the shopping precinct and a small
pocket of medium density housing.

(Source Tract, 2014)
LCZ 2: Swampland forest

LCZ 2 is located just south of The
Ridgeway and extends to the Lisarow
rail overbridge north of Macdonalds
Road.
The road corridor is generally and the
area has not been developed and
retains stands of the EEC Swamp
Sclerophyll Forest and Coastal
Narrabeen Moist Forest. Areas of the
EEC Freshwater Wetlands also exist
to the west of the Pacific Highway.

(Source Tract, 2014)
LCZ 3: Local Village

LCZ 3 is located along Railway
Crescent which is west of the railway
line at the base of an east facing
valley wall.
There is a cluster of commercial
properties; including the heritage
listed Pryor Brothers building which
has been demolished in 2015 (refer
further to Section 6.6.2) as well as
free standing residential properties
along Railway Crescent.

(Source Jacobs, 2014)
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Landscape character zone (LCZ)

Description

LCZ 4:The hillside landscape
LCZ 4 is located between Dora Street and the northern end of Lisarow Cemetery. This zone
represents the highest point and steepest terrain within the study area.
The proposal crosses a well vegetated spur line which has been cut by the present highway.
There is a small rock cutting and slope which creates a near vertical edge to the northbound
lane of the Pacific Highway.
Lisarow Cemetery is located to the west of the Pacific Highway near the northern end of the
proposal and is well concealed from road users by vegetation.
Two distinct subzones exist within LCZ 4, these are described below.
LCZ 4A: Hillside landscape – Forest

LCZ 4A is located immediately next to
Dora Street and extends northward
100 metres largely. This zone is
undeveloped and is characterised by
the natural vegetation of the Coastal
Narrabeen Moist Forest community
on the highest point in the study area.

(Source Tract, 2014)
LCZ 4B:The hillside landscape – Lisarow Cemetery

(Source Tract, 2014)
LCZ 5: Suburban edge

LCZ 4B is located to the north of
Zone 4A. The landscape is marked by
a changed in the vegetation from
Coastal Narrabeen Moist Forest
community to stands of Camphor
laurel (Cinnamomum camphora) and
the flat grade of the valley floor. This
marks the edge of the Lisarow
Cemetery, which is largely concealed
by the vegetation. Small stone gate
pillars mark its presence on the
Pacific Highway.
LCZ 5 is within the northern section of
the proposal and extends to the
intersection of the Pacific Highway
and Ourimbah Street. LCZ5 is
dominated by free standing
residential properties on relative flat
low lying land on the western side of
the Pacific Highway. The eastern side
of the highway is cleared for the Main
Northern Railway Line.

Photo sourced Google Earth Pro)
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6.7.3 Potential impacts
Construction
During construction, there would be impacts on visual amenity from the clearing of
vegetation, generation of wastes and construction activities. These impacts would
occur throughout the construction period, but staging would mean that the impact
would not be spread across the entire proposal area at the one time. The impacts
would generally be temporary, and mitigation measures to ameliorate the visual
impacts are summarised in Section 6.7.4.

Operation
Landscape character impact
The completed proposal would have impacts on landscape character. These are
summarised in Table 6-50 for each landscape character zone. The level of impact
was identified by assessing the sensitivity of each zone to change and the magnitude
of the change using the ratings outlined in Table 6-48.
Table 6-50 Potential impacts on landscape character zones
Landscape
character zone

Sensitivity

Magnitude

Landscape character impact

LCZ 1: Urban
precinct.

Low

Low

Low
The land-use is compatible and of a
scale which relates to the proposal.

LCZ 2: Swampland
forest

Moderate

Moderate

Moderate
The proposal would impact on the sense
of enclosure with the removal of
vegetation and impact on waters course.

LCZ 3: Local Village

High

High

High
The proposal would impact of the
commercial centre and some residential
proposal.

LCZ 4A:The hillside
landscape -Forest

Low

Low

LCZ 4A:The hillside
landscape – Lisarow
Cemetery

High

High

Moderate
The cemetery zone would experience the
higher impact with changes to its overall
character and feel of the space with the
removal of the row of Camphor Laurel
and relocation of the heritage gate.

LCZ 5: Suburban
edge

High

High

High
Close proximity to sensitive receivers in
the form of residential holdings and a
significant increase in road width will see
a significant change in the landscape
character of this area.
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While the proposal is predominantly within an established road corridor it would still
impact on all LCZ to have an overall moderate to high impact. The greatest impact
would occur in the areas adjoining residential and commercial precincts such as the
local village (LCZ 3) and suburban edge (LCZ 5) where properties would be partially
or completely acquired. The natural zones (LCZ 2 and 4) would experience some
change but this would be mitigated by the continuity of character of these zone with
the retention of vegetation within the zones.
Visual impact
The potential visual impacts of the proposal were assessed for ten static viewpoints
in terms of the viewpoint’s sensitivity to change and the magnitude of the proposed
changes that would be seen from the viewpoint. These impacts are summarised in
Table 6-51.
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Table 6-51 Visual impact assessment
Impact

Comment

Photos of key viewpoints

Viewpoint 1: Parsons Road looking north along the Pacific Highway
Sensitivity

Low

Magnitude

Moderate

Overall
impact

Moderate
- Low

At the southern end of the proposal, the views are essentially of the immediate
surrounds of the highway corridor. The foreground is dominated by the Lisarow Plaza
shopping centre and industrial/commercial buildings. The mid ground is characterised
by vegetation and a small section of a housing development.
The proposal would involve widening the highway along the existing alignment. The
overall visual impact would be moderate – low.

(Source: Tract 2014)
Viewpoint 2: Townhouse development looking north over the Pacific Highway
Sensitivity

Moderate

Magnitude

Moderate

Overall
impact

Moderate

This viewpoint covers two views, refer to Figure 6-12. The first (VP2A) is how the
townhouse development is seen from the road, while the second (VP2B) is how the
townhouse development is viewed the Pacific Highway
Views from the road towards the townhouse development are limited by the highway
which provides a defined hard edge to the road corridor
Views from the townhouse development at the southern end of the proposal are
limited by a high wall. The wall would screen floor level views, while the upper storey
would have vegetation filtered views of the Pacific Highway.
The proposal would involve widening the highway along the existing alignment. The
overall visual impact would be moderate
(Source: Tract, 2014)
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Impact

Comment

Photos of key viewpoints

Viewpoint 3: View looking south at Lisarow Railway Station and The Ridgeway Intersection
Sensitivity

Low

Magnitude

Moderate

Overall
impact

Moderate Low

Views from the Lisarow Railway Station overlook the highway corridor to the east.
From the station the views are defined by the back drop of the EEC Swamp
Sclerophyll Forest. This vegetation restricts any views of nearby land uses,
including Lisarow High School and residential properties.
The Pacific Highway dominates the foreground view from the station.
The proposal would involve widening the road surface, new retaining walls and
removing vegetation. The impact on visual quality would be moderate to low.

(Source: Tract, 2014)
Viewpoint 4: View looking north Pacific Highway corridor between The Ridgeway and Macdonalds Road
Sensitivity

Low

Magnitude

Moderate

Overall
impact

Moderate Low

Views looking north between The Ridgeway and Macdonalds Road are enclosed
and contained by the road side vegetation cover.
The proposal would involve vegetation removal and the opening of the canopy
cover however; the vegetation would still define this section of the Pacific Highway.
The impact on visual quality would be moderate to low.

(Source: Tract, 2014)
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Impact

Comment

Photos of key viewpoints

Viewpoint 5: View looking north along Railway Crescent local neighbourhood precinct
Sensitivity

High

Magnitude

High

Overall
impact

High

Views along Railway Crescent are defined by the railway line to the east and the
side of the valley to the west. The area is dominated by residents that overlook
Railway Crescent. The vegetation around Dora Street contains the views.
Five properties would be acquired as part of the proposal in this area.
The property acquisitions, road alignment and expansion as well as the new higher
railway overbridge would result in substantial change in views both along and over
Railway Crescent. The impact on visual quality would be high.

(Source: Tract, 2014)
Viewpoint 6: View looking east down Dora Street to the Railway crossing
Sensitivity

Low

Magnitude

Low

Overall
impact

Low

Views down Dora street are well defined by the road side vegetation. The
vegetation in this location would provide a buffer and the proposal would be
contained within the bushland context.
The proposal would remove some vegetation and raise the Pacific Highway in this
location. The impact on visual quality would be low.

(Source: Tract, 2014)
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Impact

Comment

Photos of key viewpoints

Viewpoint 7: View looking east from Lisarow Cemetery of the Pacific Highway
Sensitivity

High

Magnitude

High

Overall
impact

High

Views from Lisarow Cemetery overlook the Pacific Highway through a screen of
mature trees providing glimpses of the highway and a sense of separation.
The proposal would impact on the cemetery by bringing the Pacific Highway closer
to it, remove the screening trees and include a new retaining wall along the
cemetery’s eastern boundary. The sensitivity has been assessed as high due to
the nature of the land use and the potential for change due to the limited buffer
between the cemetery and Pacific Highway. The impact on visual quality would be
high.
(Source: Tract, 2014)

Viewpoint 8: Looking south along the Pacific Highway past the cemetery
Sensitivity

Low

Magnitude

Moderate

Overall
impact

Moderate Low

Views looking south along the Pacific Highway past the cemetery is defined by
vegetation. The northbound lane is partially enclosed as the vegetation from the
cemetery arches over the Pacific Highway.
The proposal would remove vegetation and widen the Pacific Highway at this
location. A vegetation buffer would remain as the bushland extends beyond the
proposal footprint.
The impact on visual quality would be moderate to low.
(Source: Tract, 2014)
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Impact

Comment

Photos of key viewpoints

Viewpoint 9: View of Pluim Park looking west towards the alignment
Sensitivity

Low

Magnitude

Low

Overall
impact

Low

Pluim Park is surrounded by native vegetation on its western boundary which
screens the views of the railway line and the Pacific Highway.
The impact on visual quality would be low.

(Source: Tract, 2014)
Viewpoint 10: View looking west of the alignment across the EEC Freshwater Wetlands
Sensitivity

Low

Magnitude

Low

Overall
impact

Low

Next to the northbound lane near the intersection of Macdonalds Road and the
Pacific Highway there is an opening in the EEC Swamp Sclerophyll Forest where
an area of the EEC Freshwater Wetlands is viewed.
The proposal would involve significant work in this location including two retaining
walls, water quality basin, widening of the Pacific Highway and vegetation removal.
The swamp and highway have low visual sensitivity due to the motorists’ vehicle
speed, the limited number of pedestrians and cyclists moving though the area. The
impact on visual quality would be low.
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Overall the visibility of the proposal for the community is limited, as most of the views
would be from either along the Pacific Highway or from facilities which are next to the
proposal.
As outlined in Section 2.6.2 of the draft REF Submissions Report changes to the
construction of retaining wall one (RW1) and treatment of the existing brick boundary
fence for the units located to the south of the proposal are required. There would be
a minimal visual impacts expected from the change and the results of the visual
impact assessment as included in the draft REF would not change. However there is
potential for overshadowing as the fence would be around 1.2 metres higher than the
existing fence. An overshadowing assessment has been undertaken in 2015 which
assessed the impacts associated with the increased height of the boundary fence
next to RW1 on property owners to the east refer to Appendix N. The assessment
shows that there would be negligible changes in overshadowing impacts from the
proposal during summer compared to the existing situation. During winter there
would be slight changes in the overshadowing impacts compared to the existing
situation for the 12:00 noon and the 3:00pm scenarios. Overshadowing impacts do
not extend over the house and would mainly be restricted to the back yard and are
considered minor. The treatment of the retaining wall and boundary fence would be
finalised in consultation with property owners.

6.7.4 Safeguards and management measures
Safeguards and management measures to address potential landscape character
and visual impacts are listed in Table 6-52. These measures will be implemented as
part of the overall landscape and urban design strategy for the proposal.
Table 6-52 Summary of mitigation measures for Landscape character, visual
amenity
ID

Impact

Environmental safeguards

Responsibility

Timing

LA-1

Change of
landscape
character and
visual impact

Detailed design will be undertaken
according to the urban design vision,
objectives and principles which underpin
the concept design.

Roads and
Maritime

Detailed design

LA-2

Visual impact of
earthwork:
retaining walls,
embankments
and cuttings

Retaining walls will be designed to
complement the character of the precinct in
which they occur with an emphasis on
natural materials. Retaining wall finishes will
be constructed of materials that will :

Roads and
Maritime

Detailed design

•
•
•
•

Minimise the opportunity for graffiti
through selection of surface texture
Visually integrate with the surrounding
geology, landscape and heritage of the
cemetery.
Retaining walls located below the road
corridor should be dark in colour
The retaining wall along the edge of
Lisarow Cemetery will consider using
wall treatment such as a sandstone
finish to integrate with the heritage
values of this location.
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ID

Impact

Environmental safeguards

Responsibility

Timing

The girders of the new bridge will be
dark in colour to blend in to the shadows
of the bridge
Consideration will be given to the
utilisation of surplus bridge deck to
provide art work which, mark the
transition from the floodplain to the
foothills
No central piers or supports are to be
within the rail corridor
Opportunities will be considered to
developed the zones between the road
and the bridge as markers of the
changing alignment context with
structural art or plantings to integrate
the bridge with the surroundings
Throw screens to protect the rail corridor
will be integrated with the bridge barrier.

Roads and
Maritime

Detailed design

Connection will be maintained between
land uses and transport linkages
Shared paths will be provided which will
tie-into the exiting pathways
Opportunities to separate the shared
path form the road will be investigated
around the wetlands and the cemetery
to enhance the pathways functionality
and experience.

Roads and
Maritime and
construction
contractor

Construction

Work sites will be tidied at the end of
each working day. Rubbish and
garbage will be appropriately disposed
of at an appropriately licensed facility
Vegetation will be maintained as long as
possible, and removed according to
construction staging requirements
Cleared areas will be progressively
rehabilitated as each construction stage
is completed, in accordance with the
Landscape Management Plan which
includes a site specific rehabilitation
plan and which will be included in the
CEMP)
The Landscape Management Plan will
incorporate and integrate all relevant
biodiversity safeguards where the
proposal is impacting on biodiversity
values. The Landscape Management
Plan will specifically consider and

Roads and
Maritime and
construction
contractor

Construction

Roads and Maritime will consult with
potentially impacted property
owners/representatives in relation to the
treatment of retaining wall (RW1) and the
boundary fence in this location (refer to
Figure 1-2).
LA-3

Visual impact of
the new railway
overbridge

•
•

•
•

•

LA-4

Maintaining
connectivity and
movement

•
•
•

LA-5

Visual impact of
the construction
crew, stockpiles,
plant and
equipment
during
construction

•

•
•

•
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ID

Impact

Environmental safeguards

Responsibility

Timing

incorporate the requirements from the
Wetlands Management Plan (B13).

6.8

Topography, geology, soils and contamination

The Upgrade of Pacific Highway HW10, Ourimbah Street to Parsons Road, Lisarow
Soils and Contamination Investigation Report (Jacobs, 2014a) was carried out in
August 2014 across the study area, refer to Appendix O. The report is considered a
Phase 1 Soils and Contamination Assessment and included a visual desktop
inspection of the proposal footprint and some related surrounding properties which
consisted of a review of historical aerial photographs of the area and completion of a
variety of online database searches for the proposal and surrounding areas. A site
visit of the proposal area was conducted on 28 April 2014 to confirm information
gained from the desktop study and to identify other potential contamination areas. As
part of the assessment a Qualitative Risk Assessment (QRA) of potential
contamination sources was completed for the proposal. The findings of the Soils and
Contamination Investigation Report (Jacobs 2014a) was summarised in Section 6.8
of the draft REF and recommended that a Phase 2 Soils and Contamination
Investigation be completed to quantify the risk of encountering contamination during
the construction of the proposal. The Phase 2 Soils and Contamination Investigation
was completed in 2014 in conjunction with the geotechnical investigations and was
summarised as part of the draft REF Submissions Report. The Phase 2 Soils and
Contamination Investigation is included in the Draft REF Submissions Report, refer to
Appendix G. The findings of both Phase 1 and Phase 2 assessments are
summarised below.

6.8.1 Existing environment
Topography
In the northern end of the study area the terrain is undulating following the lower
slopes of a north–south aligned ridge to the west of the Pacific Highway. The
southern section of the study area is located on a relatively flat alluvial plain. The
ground elevation of the proposal area is about 20 to 40 metres Australian height
datum (AHD). The topography and soil landscapes surrounding the proposal are
shown on Figure 6-14.

Geology
A review of the 1:100,000 geological sheet (NSW Geological Survey, 2009) for
Gosford-Lake Macquarie shows that the study area is underlain by quaternary
alluvium, comprising gravel and sands. These overlay the Triassic age (230 million
years) sediments of the Terrigal Formation of the Narrabeen Group (Gosford
subgroup), comprising interbedded laminite, shale, and quartz to lithic-quartz
sandstone, with minor red claystone (north of the Hawkesbury River).

Soil landscape
A review of the Gosford - Lake Macquarie 1:100,000 soil landscape sheet shows the
proposal is generally within the Yarramalong soil landscape with some smaller areas
encroaching on areas described as Erina soil landscape. A description of the two soil
landscapes are provided below.
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Yarramalong soil landscape
The Yarramalong soil landscape is composed of Quaternary sediments including
gravels, sands, silts and clays. The Yarramalong landscapes are described as level
to gently undulating alluvial plains. Soils in this landscape were originally covered by
tall open-forest that has since been cleared. Soils are generally prone to flooding,
may have foundation hazards, low fertility and be moderate to slightly acidic.
Erina soil landscape
The Erina soil landscape is characterised by undulating to rolling rises and low hills
on the Terrigal Formation of the Narrabeen Group which is typically composed of
quartz sandstones and siltstone, claystone and conglomerates. Original vegetation
was composed of tall open forest that has been extensively cleared. Soils in this
landscape often have a high soil erosion hazard, strongly acid soils and low fertility.

Acid sulfate soils
Acid sulfate soils (ASS) are soils and sediments containing iron sulfides that, when
disturbed and exposed to oxygen, generate sulfuric acid and toxic quantities of
aluminium and other heavy metals. The sulfuric acid and heavy metals are produced
in forms that can be readily released into the environment, with potentially adverse
effects on the natural and built environment and human health.
The majority of ASS are formed by natural processes under specific environmental
conditions. This generally limits the occurrence of acid sulfate soils to low lying
sections of coastal floodplains, rivers and creeks where surface elevations are less
than about five metres AHD.
A review of the NSW Acid Sulfate Soils Risk Maps (NSW Department of Land and
Water Conservation 1997), CSIRO Australian Soil Resource Information System
(ASRIS) and the GCC Gosford Electronic Mapping System (GEMS) indicates that the
that the proposal is outside of the identified ASS risk areas.
However, due to the limited confidence and reliability of information within the
mapping tools, areas of the proposal are expected to be underlain by saturated soils
and consequently there is considered a risk of encountering ASS during construction
of the proposal. Jacobs (2014a) have recommended that an investigation of ASS is
targeted in low lying and saturated areas within the proposal’s footprint. The targeted
ASS investigation would be carried out in accordance with the NSW Guidelines for
the Management of Acid Sulfate Materials (RTA, 2005).

Contamination
Aerial photographs for the years 1954, 1965, 1975, 1985, 1994 and 2006 were
reviewed. These photographs showed that the area was originally used for
rural/residential agricultural purposes and gradually changed with the build-up of
further residential, commercial and transport infrastructure.
Searches of official databases were carried out in April 2014, and included:
•

The OEH contaminated land record for Gosford City Council: This showed
there are no contaminated sites recorded within the proposal area. The closest
registered sites were Metro Meats and a Mobil Service Station, which are both
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•

located about 6.5 kilometres southwest and south of the proposal area
respectively
The Protection of the Environment Operations Act 1997 public register: This
showed that no licences and no notices are on record for properties or
operations carried out within and/or next to the study area. The nearest
licenced operations is one kilometre north east of the proposal area.

Contamination associated with the two sites identified by the OEH contaminated land
search would be unlikely to affect the proposal due to the distance from the site and
the nature of the reported contaminants. However a review of the broad, general
history (aerial photographs and public documents) and current site usage (site
inspection) have identified four potential contamination areas of concern within the
proposal area. These include:
•
•
•
•

Industrial properties
The rail corridor
Two areas of imported fill
Potential workshop areas associated with commercial properties.

The potential sources of contamination in these areas are generally associated with
the storage and usage of oils, lubricants and fuels, and areas containing fill material.
The potentially contaminated sites near the proposal area are shown in Figure 6-15
and listed in Table 6-53.
The QRA indicated the potential for contamination to be present and likely exposure
risks to also be present for a variety of receptors. The presence of contamination at
the source is currently unconfirmed in all four areas of concern.
Preliminary laboratory tests were taken of suspected asbestos samples taken at
during geotechnical investigations. The samples were located around 60 metres to
the south-east of The Ridgeway/Pacific Highway intersection in areas of fill identified
in Figure 6-15 to the north of The Ridgeway. Results of the tests confirmed the
presence of asbestos at this location. The Soils and Contamination Investigation
Report (Jacobs 2014a) recommended that a Phase 2 Soils and Contamination
Assessment was completed in accordance with the NSW RTA Contaminated Land
Management Guideline (2005a), to quantify risk at the properties identified to hold
increased contamination risk.
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Table 6-53 Potential Contaminants of concern, potential impacts of contamination and Qualitative Risk Assessment
Areas of
Concern

Source and potential
contaminants

Potential
Contaminants of
Concern

Pathway

Receptor

Industrial
Properties

Several industrial properties were
identified on the southern section of
the proposal area. From the aerial
photographs industry appears to
have been operating in the area
since 1954. Before being used for
industrial land uses the area appear
to have been previously used for
agricultural purposes as orchards
and may have historically used
pesticides at the site.
The type of industry present is
currently a metal distributor, but
appears to have previously had a
rail siding and stockpiles of
unknown materials.
Minor excavation is expected in this
area during construction to allow for
the installation of the new road
surface.
Contamination associated with
historical industrial practices may be
present along the southern extent of
the proposal alignment.

Total recoverable
hydrocarbons (TRH);
benzene, toluene,
ethylbenzene, xylenes
(BTEX); heavy metals
(Arsenic (As),
Cadmium (Cd),
Chromium (Cr), Copper
(Cu), Lead (Pb), Nickel
(Ni), Zinc (Zn), Mercury
(Hg)); polycyclic
aromatic hydrocarbons
(PAHs); organochlorine
pesticides and
organophosphorus
pesticides
(OCP’s/OPP’s).

Dermal contact /
ingestion

Demolition
excavation
workers

Dust inhalation

Demolition
excavation
workers;
Residents

Groundwater
&
surface water flow

Off-site water
bodies;
Groundwater
bores
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Comment

Relative
Risk

/

Excavation and/or disturbance of soils
within these areas may expose workers
to the contaminants.
The contamination risk to workers is
currently unconfirmed and the risk to
workers has been classified as moderate.

Moderate

/

During construction, the areas of
contamination may be exposed. Winds
may generate dust from areas of
contamination (if present) and exposure
the workers at the site and surrounding
residential properties to potentially
contaminated dust.
The contamination risk to workers and
residents is currently unconfirmed and
the risk to workers has been classified as
moderate.
Any contamination may have infiltrated to
the groundwater table, and may be
potentially migrating with the groundwater
flows. Any surface contamination may
also enter stormwater drainage system
and be transported offsite; however
during the site inspection no visual signs
of contamination (eg surface staining,
stressed vegetation) were identified.
The contamination risk to the
groundwater system is currently
unconfirmed, however as there is no
known contamination at the site based on
current information, the risk to

Moderate

Low
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Areas of
Concern

Source and potential
contaminants

Potential
Contaminants of
Concern

Pathway

Receptor

Comment

Relative
Risk

groundwater and surface water bodies is
considered to be low.

Rail
Corridor

Excavation in close proximity to the
railway line is expected near the
train station (north of The Ridgeway
intersection a sediment pond is
would be installed) and on either
side of the bridge across the railway
(footings for the abutment and the
toe of the batters on either side of
the railway line may have been
impacted by historical rail activities).
The use of areas within the proposal
alignment as a rail corridor may
have associated contamination.

Asbestos, TRH, BTEX,
heavy metals, PAH’s
and OCP’s/OPP’s.
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Dermal contact /
ingestion

Demolition/ex
cavation
workers

Dust inhalation

Demolition/ex
cavation
workers;
Residents

Groundwater
&
surface water flow

Off-site water
bodies;
Groundwater
bores

Excavation and/or disturbance of soils
within these areas may expose workers
to the contaminants.
The contamination risk to workers is
currently unconfirmed and the risk to
workers has been classified as moderate.
During construction, the areas of
contamination may be exposed. Winds
may generate dust from areas of
contamination (if present) and exposure
the workers at the site and surrounding
residential properties to potentially
contaminated dust.
The contamination risk to workers and
residents is currently unconfirmed and
the risk to workers has been classified as
moderate.
Any contamination may have infiltrated to
the groundwater table, and may be
potentially migrating with the groundwater
flows. Any surface contamination may
also enter stormwater drainage system
and be transported offsite; however
during the site inspection no visual signs
of contamination (eg surface staining,
stressed vegetation) were identified.
The contamination risk to the

Moderate

Moderate

Low
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Areas of
Concern

Fill Areas

Source and potential
contaminants

Two areas of the proposal
alignment appear to have been
back filled with unknown imported
materials that may contain
contaminants. One area (Fill 1) was
observed on The Ridgeway
(eastbound side of the road) and
the other area (Fill 2) was on
between The Ridgeway and
Macdonalds Road intersections (on
the northbound side of the road). Fill
1 appears to be a more recent
operation associated with a new
pathway and viewing platform into
the wetland area, however illegal
flytipped waste was also observed
in the area and could potentially
cause contamination. Fill 2 appears
to have been used as a lay down
area during the upgrade of the
Pacific Highway in the 1960’s. The
type of fill material used in both
areas is unknown and could
potentially present a contamination
risk.

Potential
Contaminants of
Concern

Asbestos, TRH, BTEX,
heavy metals and
PAH’s.
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Pathway

Receptor

Dermal contact /
ingestion

Demolition/ex
cavation
workers

Dust inhalation

Demolition/ex
cavation
workers;
Residents

Groundwater
&
surface water flow

Off-site water
bodies;
Groundwater
bores

Comment

groundwater system is currently
unconfirmed, however as there is no
known contamination at the site based on
current information, the risk to
groundwater and surface water bodies is
considered to be low.
Excavation and/or disturbance of soils
within these areas may expose workers
to the contaminants.
The contamination risk to workers is
currently unconfirmed and the risk to
workers has been classified as moderate.
During construction, the areas of
contamination may be exposed. Winds
may generate dust from areas of
contamination (if present) and exposure
the workers at the site and surrounding
residential properties to potentially
contaminated dust.
The contamination risk to workers and
residents is currently unconfirmed and
the risk to workers has been classified as
moderate.
Any contamination may have infiltrated to
the groundwater table, and may be
potentially migrating with the groundwater
flows. Any surface contamination may
also enter stormwater drainage system
and be transported offsite; however
during the site inspection no visual signs
of contamination (eg surface staining,
stressed vegetation) were identified.
The contamination risk to the

Relative
Risk

Moderate

Moderate

Low
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Areas of
Concern

Source and potential
contaminants

Potential
Contaminants of
Concern

Pathway

Receptor

Comment

Relative
Risk

groundwater system is currently
unconfirmed, however as there is no
known contamination at the site based on
current information, the risk to
groundwater and surface water bodies is
considered to be low.
Workshop
Areas

A workshop type operation (Boats
and Mowers) was identified on
Railway Crescent and would be
directly impacted by the proposal.
Commercial operations have the
potential for spillage of hazardous
materials onto the ground and to
hold waste oil tanks that may
potentially contaminate other areas.
An auto-electrician and sign writer
was also identified north of the
expected proposal area (on the
corner of Ourimbah St); however,
based on the current estimated
work zone and excavation area, this
site is considered unlikely to pose a
risk to the surrounding area.

Asbestos, TRH, BTEX,
heavy metals and
PAH’s.
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Dermal contact /
ingestion

Demolition/ex
cavation
workers

Excavation and/or disturbance of soils
within these areas may expose workers
to the contamination.

Moderate

The contamination risk to workers is
currently unconfirmed and the risk to
workers has been classified as moderate.
Dust inhalation

Demolition/ex
cavation
workers;
Residents

During construction, the areas of
contamination may be exposed. Winds
may generate dust from areas of
contamination (if present) and exposure
the workers at the site and surrounding
residential properties to potentially
contaminated dust.
The contamination risk to workers and
residents is currently unconfirmed and
the risk to workers has been classified as
moderate.

Moderate

Groundwater
&
surface water flow

Off-site water
bodies;
Groundwater
bores

Any contamination may have infiltrated
the groundwater table, and may be
potentially migrating with the groundwater
flows. Any surface contamination may
also enter stormwater drainage system
and be transported offsite; however
during the site inspection no visual signs
of contamination (eg surface staining,
stressed vegetation) were identified.

Low

270

Areas of
Concern

Source and potential
contaminants

Potential
Contaminants of
Concern

Pathway

Receptor

Comment

Relative
Risk

The contamination risk to the
groundwater system is currently
unconfirmed, however as there is no
known contamination at the site based on
current information, the risk to
groundwater and surface water bodies is
considered to be low.
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The Soil and Contamination Investigation – Phase 2 Report (Jacobs 2015b) included in the Draft
REF Submissions Report, refer to Appendix G was completed in 2014 in conjunction with the
geotechnical investigations. The results of from the Phase 2 assessment are shown on Figure 615, which indicate that:
•
•
•
•
•

No samples collected were above the applied criteria
No samples collected were above the soil vapour health screening levels
Samples (B013/0.5, B013/0.9, B014/0.5, B014/0.9 and B014/1.9) exceeded the ecological
screening levels for benzo(a)pyrene
No samples collected were above the total petroleum hydrocarbons (TPH) management
limits
Chrysotile, Amosite and Crocidolite asbestos fibres were identified in one sample (T027/1.8).

The Phase 2 assessment made the following conclusions based on the review of available
information, site inspections, analytical results at the locations tested and the QRA:
•

•

Concentrations of contaminants within soil samples were detected at levels in excess of the
adopted assessment criteria for the following two contaminant categories:
The PAH – benzo(a)pyrene exceeded the National Environment Protection
(Assessment of Site Contamination) Measure (NEPM) (National Environment
Protection Council’s (NEPC), 1999), amended 2013 (NEPC, 2013), ecological
screening levels within the rail corridor next to the Lisarow Rail Overpass (at depths of
0.5 metres, 0.9 metres and 1.9 metres) and within the workshop area (at depths of
0.5 metres and 0.9 metres)
Chrysotile, Amosite and Crocidolite asbestos was detected within fill materials (at a
depth of 1.8 metres) to the north of The Ridgeway.
The remainder of samples and analytes were either below the laboratories limit of detection,
or below the adopted assessment criteria for the respective analytes. Additional
contaminants may be present at locations that were not tested as part of the Phase 2
assessment.

The Phase 2 assessment has recommended that further contamination testing be undertaken prior
to construction of the proposal in the fill areas to the north of The Ridgeway to determine the extent
of asbestos and in the area identified as workshops to the north of Railway Crescent to determine
the extent of PAH contamination.
To manage these areas of contamination during construction, an Asbestos Management Plan and
a Contaminated Land Management Plan would be prepared and implemented to manage impacts
and the contamination at the site is considered manageable. Further investigations would be
carried out before construction, to determine the most appropriate disposal of excavated materials.
These investigations would also consider the suitability of these contaminated areas for treatment
and use for road infrastructure and in some portions of the workshop area, for residential purposes.

6.8.2 Potential impacts
Construction
Construction would have the following potential impacts on soils and contamination:
•

Soil erosion and loss of topsoil: This could result from the removal of vegetation (clearing and
grubbing) and disturbance of the ground surface during site preparation, earthwork,
excavation and other construction activities. Earth-moving activities could also expose loose
soils and mobilise these materials
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•

•

•

Exposure of ASS: This could lead to the generation of acidic condition and subsequent
leaching of heavy metals from soils which could contaminate water sources and the receiving
environment. The acidic conditions would also have the potential to impact on man-made
structures in these areas. Confirmation of the presence of ASS would form part of the
geotechnical investigation component during detailed design
Disturbance of contaminated soil: The potential areas of environmental interest and potential
sources of contamination, as identified in the Phase 1 and Phase 2 assessment, are shown
in Figure 6-15. As indicated in Section 6.8.1, PAHs are identified within workshop area in
areas of fill / soil near Railway Crescent and asbestos is present in the area of fill near the
Ridgeway. During construction of the proposal there is potential to:
Disperse contaminated materials into the receiving environments through surface
water, groundwater or airborne flows. Disturbance of potentially contaminated materials
may also expose construction workers and/or the general public to these contaminants
if appropriate controls are not put in place. Specific detail on these potential impacts is
summarised in Table 6-53
Disturb areas of asbestos waste identified during geotechnical investigations at an area
of fill located to the north of The Ridgeway around 60 metres to the south-east of The
Ridgeway/Pacific Highway intersection
Disturb areas of PAHs identified within the workshop area to the north of Railway
Crescent
Spills of contaminating materials: There is potential for construction activities to result in
contamination of soil and/or water due to leaks and spills of potentially contaminating
materials.

Operation
Once the proposal is operational, there would be potential for indirect impacts on soils as a result
of run-off and drainage. This potential impact would be managed through the revegetation of
exposed soils and construction of operational water quality measures, which are described in
Section 6.5.3 and Section 6.8.3.
Contamination impacts would generally be associated with contaminated run-off, which may arise
from normal vehicle operation (tyre wear, minor leaks of lubricants and fuels, etc), maintenance
practices, or a spill or accident.

6.8.3 Safeguards and management measures
Safeguards and mitigation measures to manage potential impacts on soils are summarised in
Table 6-54. Environmental safeguards and mitigation measures to manage potential impacts on
water quality as a result of erosion and sediment distribution and to reduce the extent of exposed
soils are presented in Section 6.5.4. This includes spill containment measures.
Table 6-54 Summary of mitigation measures for soils
ID

Impact

Environmental safeguards

TG-1

Impact on
potentially
contaminated
sites

•

An Asbestos Management Plan will be
prepared as part of the CEMP prior to
any excavation works within the fill area
adjacent to The Ridgeway (asbestos
impacted area). Suitably trained and
equipped workers will be present to

Upgrading the Pacific Highway, Ourimbah Street to Parsons Road, Lisarow
Review of Environmental Factors

Responsibility

Timing

Construction
contractor
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ID

Impact

Environmental safeguards

•

Responsibility

Timing

implement the plan and to ensure that
all works are undertaken with
appropriate control measures to reduce
the potential for impacts to workers and
the community. Controls will ensure that
any surface water flows are controlled
during ground disturbance works, to
reduce the potential for offsite migration.
In addition, the Asbestos Management
Plan will also include but not be limited
to:
− Identification of areas with known
and potential asbestos on site
− Procedures to manage and handle
asbestos both known and unknown
sources
− Procedures for disposal of asbestos
in accordance with NSW EPA
Protection of the Environment
(Waste) Regulation 2005 Roads
and Maritime Waste Fact Sheet 5
and relevant Australian Standards
− All asbestos material will be
removed by a licensed contractor
and be disposed of at a licensed
waste facility.
A Contaminated Land Management
Plan will be prepared as and
implemented as part of the CEMP for
any areas of existing contaminated land
or to address land contamination likely
to be caused by the activity. The plan
will be prepared in accordance with
relevant requirements of the Roads and
Maritime Guideline for the Management
of Contamination and, as a minimum
address the following matters:
− Identification of contaminated areas
and sensitive surrounding
environments
− Control measures to divert surface
runoff away from the contaminated
land
− Capture and manage any surface
runoff contaminated by exposure to
the contaminated land
− Manage the remediation and
subsequent validation of the
contaminated land, including any
certification required
− Measures to ensure the safety of
site personnel (including hygiene
practices) and local communities
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ID

Impact

Environmental safeguards

•

•

•

Responsibility

Timing

during construction
− Procedures to deal with unexpected
contamination (eg stained or
odorous soil and/or waters
encountered during construction).
Ground disturbance works within the rail
corridor (adjacent to the rail overpass)
and workshop area (identified
benzo(a)pyrene impacted areas) will
implement controls, such as,
appropriate hygiene practices and
standard construction controls (soil and
water management) to minimise the
potential for exposure to workers and
the surrounding environmental receptors
Prior to construction, workers will be
informed of the potential for
contamination, based on historical
practices and if any stained or odorous
soil and/or waters are encountered,
works will be ceased and advice
regarding management will be sought.
Additional contamination investigations
will be undertaken in the workshop area
on Railway Crescent (refer to Figure 615) to determine the extent of polycyclic
aromatic hydrocarbons (PAH)
contamination. Additional testing will
inform the Contaminated Land
Management Plan, specifically:
The interaction of the construction
work with contaminated materials
Workplace, health and safety
requirements to ensure the safety
of site personnel (including hygiene
practices) and local communities
during construction
Waste
classification
for
any
material that is to be removed from
site or managed on site
Provide details on the management
of any residual contamination in
relation to the final land use and
whether a remediation action plan
is required to validate the site
Procedures
to
deal
with
unexpected
contamination
(eg
stained or odorous soil and/or
waters
encountered
during
construction).
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ID

Impact

Environmental safeguards

Responsibility

Timing

TG-2

Land
contamination
during
construction

To avoid or limit the impact of
contamination during construction:
• Standard contingency measures
(including for unknown contaminants,
asbestos-containing materials and site
operations) in accordance with QA G36
Environment protection will be
incorporated into the CEMP to allow for
further investigation and treatment/
disposal as appropriate.
• All potentially contaminated wastes
generated during construction will be
classified according to the Waste
Classification Guidelines: Parts 1 and 2
(DECC, 2008). Wastes will be disposed
to a licensed disposal facility or re-used
in construction, as appropriate.
• All road base/bitumen excavated during
roadwork will be re-used or disposed of
in accordance with the Waste
Classification Guidelines: Parts 1 and 2
(DECC, 2008).
• Further investigations would be carried
out before construction, to determine the
most appropriate disposal of excavated
materials. These investigations would
also consider the suitability of these
contaminated areas for treatment and
use for road infrastructure and in some
portions of the workshop area, for
residential purposes. To manage these
areas of contamination during
construction, an Asbestos Management
Plan and a Contaminated Land
Management Plan would be prepared
and implemented to manage impacts
and the contamination at the site is
considered manageable.

Construction
contractor

Construction

TG-3

Erosion and
sedimentation
leading to
impacts on
water quality, air
quality and
downstream
biodiversity

A SWMP incorporating an ESCP will be
developed as part of the CEMP and
implemented throughout the construction
period. It will include the following
safeguards:
• Construction will be carried out in
accordance with Roads and Maritime’s
Technical Guideline – Temporary
Stormwater Drainage for Road
Construction (Roads and Maritime,
2011d)
• Designated exclusion zones will be
identified for the storage and use of
construction plant and equipment.
These zones will delineate traffic areas

Construction
contractor

Construction
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ID

Impact

Environmental safeguards

•

•

•

•
•
•

•

TG-4

Pollution as a
result of
sediment and
other
contaminants
entering
waterways
during
construction

Responsibility

Timing

Construction
contractor

Construction

and restrict entry and exit points to
construction sites
Areas of risk near the proposal, such as
steep areas or highly erodible soils, will
be identified and appropriate
management controls implemented
Temporary or permanent diversion
drains will be used to divert off-site runoff around or through the construction
site to minimise the volume of flow that
mixes with on-site run-off
Physical controls will be developed in
line with the ESCP, including sediment
fences, sediment filters, rock check
dams, level spreaders, and onsite
diversion drains installed before
construction and maintained during
construction
Channels and other concentrated flow
paths will be lined
Exposed batters will be lined, if required
Run-off will be captured from exposed
areas within sediment basins and
treated to reduce sediment to the
required level before it is discharged into
downstream waterways
A schedule for the ongoing maintenance
and inspection of temporary erosion and
sediment controls will be developed.

Compound sites, plant and equipment will
be managed within the ESCP. The following
measures will be included to limit sediment
and other contaminations entering receiving
waterways:
• Chemicals will be stored within a sealed
or bunded area
• Appropriate controls will be in place
where plant is stored
• Run-off from site compounds will be
controlled and treated before
discharging into downstream waterways
• Vehicle movements will be restricted to
designated pathways where feasible
• Areas that will be exposed for extended
periods, such as car parks and main
access roads, will be stabilised where
feasible.
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6.9

Climate, greenhouse gases and air quality

This section addresses the greenhouse gas and air quality issues associated with the proposal.

6.9.1 Existing environment
Nearby receivers
A mixture of commercial and residential receivers are located along the existing alignment with the
closest receivers located around 20 metres back from the Pacific Highway between Ourimbah
Street and Railway Crescent, and immediately northeast of the Parsons Road intersection. Some
residential receivers are also set around 20 metres back along Railway Crescent. Receivers are
set further back along the section of the Pacific Highway between the Railway Crescent and The
Ridgeway intersections. The proposal would bring the alignment of the road closer to receivers by
about five metres at most locations.
Meteorology
The nearest Bureau of Meteorology climate station to the proposal is at Gosford (Narara Research
Station), around four kilometres to the south west. Table 6-55 shows the historical average climate
data for Narara (Bureau of Meteorology, 2014).
The area experiences mild to warm summers with mean daily maximum temperatures of around
27 degrees Celsius. July is generally the coolest month in the year with a mean daily minimum
temperature of five degrees Celsius. February is typically the wettest month in the year, with a
mean rainfall of 155 millimetres falling over nine rain days.
Table 6-55 Climate data for Narara
Mean maximum
temperature (°C)

Mean minimum
temperature (°C)

Mean rainfall (mm)

Mean number of rain
days

January

27.6

16.9

134.7

8.8

February

27.1

17.2

154.7

8.9

26

15.4

149.9

9.1

April

23.6

11.9

139.4

8.4

May

20.3

8.3

118.3

7.6

June

17.9

6.5

130.5

7.6

July

17.5

4.8

80.3

6.4

August

19.1

5.4

72.4

6.1

September

21.4

7.7

68.5

6.3

October

23.6

10.7

84.5

7.1

November

25.1

13.2

91.7

8

December

26.8

15.3

104.2

7.8

23

11.1

1,328.5

92.1

Month

March

Annual

Note: °C represents degrees Celsius

Wind roses from 9am and 3pm data measured at the Gosford Narara Research Station are shown
below in Figure 6-16.
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Figure 6-16 Gosford Narara Research Station 9am and 3pm historical annual wind roses
(BoM, 2014)
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These figures indicate that winds at the site predominantly blow from the southeast with winds also
common from the north and northwest during mornings and the southeast and east during
afternoons. The majority of wind speeds recorded during mornings were less than 10 kilometres
per hour (around 75 per cent of the time), while wind speeds greater than 10 kilometres per hour
were more common during afternoon periods (around 40 per cent of the time).
Ambient air quality
Local air quality at the proposal site would be influenced by many sources but the main sources
relevant to the proposal are associated with motor vehicles. The main air pollutants from motor
vehicles are carbon monoxide (CO), nitrogen dioxide (NO 2 ) and fine particles (PM 10 , ie particulate
matter with equivalent aerodynamic diameters of less than 10 microns).
The local ambient air quality around the proposal area was quantified using data collected at the
Wyong ambient air quality station operated by the OEH. Table 6-56 below summarises the results
collected for the period from 1 January 2013 to 31 December 2013, and the applicable criterion
prescribed in Approved Methods for the Modelling and Assessment of Air Pollutants in NSW,
(DEC, 2005).
Table 6-56 Wyong air quality station 2013 measured results
Pollutant

Averaging time

Measured Results

Particulate matter
(PM 10 )

24 hour

38.5 µg/m (74 days above EPA
criteria)

Annual

16.5 µg/m

Carbon monoxide
(CO)

1 hour

Not measured (no days recorded
where values recorded above
EPA criteria)

30 mg/m

3

10 mg/m

3

Nitrogen dioxide
(NO 2 )

1 hour

Not measured (no days recorded
where values recorded above
EPA criteria)

246 µg/m

Annual

9.4 µg/m

8 hour

EPA Criteria

3

50 µg/m

3

3

30 µg/m

3

3

62 µg/m

3

3

The monitoring data from Table 6-56 indicate general compliance with the EPA’s air quality criteria
with the exception of PM 10 24 hour criteria which was exceeded around 20 per cent of days in the
year.
The OEH also has an air quality index (AQI) which is a standardised measurement used to
characterise the air quality at a site or location and compare it in relative terms with other sites and
locations throughout NSW. The average daily AQI for Wyong in 2013 was 46.3 which correspond
with an AQI value of ‘good’.
Existing road air quality and greenhouse gas emissions
Worst-case emissions arising from present road traffic along the existing section of the Pacific
Highway to be upgraded were predicted using the Tool for Roadside Air Quality (TRAQ),
developed by the Roads and Maritime Services. TRAQ is a screening-level air quality and
greenhouse gas assessment tool that uses traffic information to predict worst-case air pollutant
levels near a roadway, as well as likely greenhouse gas emissions. Modelling using TRAQ for this
proposal assumed worst case meteorological conditions (Wind speed 1 metre per second,
Atmospheric stability Class F stable night time conditions, 15 degrees Celsius) and incorporated
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traffic data collected from the traffic logging devices temporarily installed as part of the wider draft
REF from 30 May to 16 June 2014. Where available background concentration values from the
Wyong ambient air quality station were used, otherwise existing pre-set background data from the
Lower Hunter region were adopted. Table 6-57 summarised the assumed background air quality
condition.
Table 6-57 Assumed background air quality conditions
Assumed background
concentration

Parameter
th

Particulate matter (PM 10 )
Carbon monoxide (CO)
Nitrogen dioxide (NO 2 )

3

90 percentile 24 hour average

25 µg/m

Annual average

16.5 µg/m *

3

th

0.8 mg/m

3

th

0.8 mg/m

3

90 percentile 1 hour average

th

54 µg/m

Annual average

9.4 µg/m *

90 percentile 1 hour average
90 percentile 8 hour average

3
3

*Values from OEH Wyong ambient air quality station

For conservativeness, vehicle emissions factors from 2011 were applied. Predicted results from
TRAQ are shown in Table 6-58.
Table 6-58 Existing road predicted current roadside emissions
3

3

Cumulative concentration (µg/m ) [mg/m for CO]

0
PM 10 / 24 hour

PM 10 / Annual

CO / 1 hour

10
20

50

Dora St – Awaba St.

–
The
Ridgeway
Parsons Rd

Macdonalds Ln – The
Ridgeway

Railway
Crescent

63.4

51.5

52.3

52.3

34.0

38.6

34.6

34.9

35.7

28.5

34.3

31.6

31.8

32.4

27.5

50

30.8

29.2

29.3

29.7

26.5

0

31.9

27.1

27.4

27.4

20.1

21.9

20.3

20.5

20.8

17.9

10
20

30

20.2

19.2

19.2

19.5

17.5

50

18.8

18.2

18.2

18.4

17.1

0

3.2

2.0

2.2

2.2

1.4

1.6

1.2

1.3

1.4

1.0

1.4

1.1

1.2

1.2

1.0

1.2

1.0

1.0

1.0

0.9

10
20

30

50
0
CO / 8 hour

–

3

Criteria (µg/m )

Railway
Cres.
Macdonalds Ln

Distance
from kerb (m)

–
Pollutant
/Averaging
Time

Ourimbah
St
Railway Cres.

Pacific Highway

10
20

10

2.5

1.6

1.8

1.8

1.2

1.4

1.1

1.2

1.2

1.0

1.2

1.0

1.0

1.1

0.9
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3

3

Cumulative concentration (µg/m ) [mg/m for CO]

50

NO 2 / 1 hour

1.0

1.0

Dora St – Awaba St.

–

0.9

0.9

0

170.7

95.4

113.4

120.1

71.1

10

115.9

76.5

86.3

92.6

64.0

110.5

74.8

83.8

89.8

63.4

89.1

67.0

72.6

76.5

59.8

20

246

50

NO 2 / Annual

–
1.1

Railway
Crescent

The
Ridgeway
Parsons Rd

3

Criteria (µg/m )

Macdonalds Ln – The
Ridgeway

Distance
from kerb (m)

Railway
Cres.
Macdonalds Ln

Pollutant
/Averaging
Time

Ourimbah
St
Railway Cres.

–

Pacific Highway

0

32.7

17.7

21.3

22.8

12.8

10

21.8

13.9

15.9

17.3

11.4

20.7

13.6

15.4

16.8

11.3

16.4

12.0

13.1

14.1

10.6

20
50

62

As shown in Table 6-58, roadside air pollutant concentrations are predicted to currently meet the
EPA’s air quality criteria with the exception of PM 10 24-hour criteria directly at the kerb along the
Pacific Highway from Ourimbah Street to Parsons Road and PM 10 annual criteria for the Ourimbah
Street to Railway Crescent section. These exceedances are not considered to be an issue noting
that no receivers are located directly at the kerb along this portion of the Pacific Highway.
Existing annual greenhouse gas emissions from the proposal section were also estimated using
TRAQ, based on fuel consumption and carbon dioxide equivalent (CO 2 -e) emission factors
prescribed by the Department of Climate Change and Energy Efficiency (DCCEE, 2011). It was
estimated that around 4173 tonnes CO 2 -e are emitted annually from the current arrangement
which carries up to around 25,636 vehicle movements per day. The proposal is predicted to
accommodate an increase in traffic up to around 41,127 in 2030 (compared to 37,244 without the
proposal).

6.9.2 Potential impacts
Construction
Although all phases of construction have the potential to adversely impact upon local ambient air
quality, the following activities present the greatest risk:
•
•
•

Site preparation and clearing
Earthwork
Revegetation work.

These activities present the greatest risk at the northern and southern ends of the proposal where
receivers are located closest to the proposal. The primary issues which need to be managed
associated with these phases of construction are identified below:
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•

•

•

Site preparation and clearing
−
Short-term increase in local dust (particulate matter) and other emissions such as
exhaust fumes generated by the operation of construction equipment during the
clearing and removal of vegetation
−
Increased risk of windborne erosion arising from disturbed and exposed surfaces
Earthwork: Temporary increases in local dust and exhaust emissions associated with:
−
The excavation and handling of excavated soils
−
Import, unloading and storage of soils and materials
−
Placement, conditioning (if required) and compaction of materials
−
Vehicle traffic along unpaved surfaces
−
Increased risk of windborne erosion arising from unpaved surfaces
Revegetation work: Increased risk of windborne erosion arising from non-vegetated surfaces.

During construction, air quality issues may arise from temporary increases in local dust (particulate
matter) emissions associated with vegetation clearing, excavation work and the handling and
disturbance of soils and materials; and other emissions such as exhaust fumes associated with the
operation of construction machinery.
Safeguards and management measures to be implemented during construction to address these
potential impacts are presented below in Section 6.9.3. Potential climate change impacts
associated with construction, the extent and duration of the work would not be noticeable from
risks in the absence of climate change.

Operation
Motor vehicles on the local road network have the potential to influence net greenhouse gas
emissions and air quality during operation. To assess the potential effect of these motor vehicle
emissions during operation, the TRAQ tool was used.
TRAQ was used to predict roadside concentrations from forecast traffic numbers and vehicle
emissions rates for the following four scenarios:
•
•
•
•

Scenario 1: Existing road -opening year (2020)
Scenario 2: Upgraded road - opening year (2010)
Scenario 3: Existing road - design year (2030)
Scenario 4: Upgraded road - design year (2030).

All results were evaluated against the criteria listed in Table 6-56. The opening year (Scenario 1
and 2) results and design year (Scenario 3 and 4) results were also compared to evaluate changes
in roadside air quality as a result of the proposal. Worst-case (Pacific Highway, Ourimbah Street to
Railway Crescent), results for Scenarios 1 to 4 and the current situation are summarised in
Table 6-59.
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Table 6-59 Summary of worst-case roadside predicted results
3

3

Cumulative concentration (µg/m ) [mg/m for CO]

0
PM 10 / 24 hour

PM 10 / Annual

CO / 1 hour

CO / 8 hour

NO 2 / 1 hour

NO 2 / Annual

10
20

50

–

–

Existing
road
Design year (2030)

Upgraded Road
Design year (2030)

Upgraded
road
–
Opening year (2020)

3

Criteria (µg/m )

Existing
road
–
Opening year (2020)

Distance from
kerb (m)

Existing
Present

Pollutant
/Averaging
Time

road

-

Ourimbah St – Railway Crescent, Pacific Highway

63.4

61.0

53.0

57.1

50.9

38.6

37.3

38.1

35.9

37.0

34.3

33.4

34.8

32.3

34.0

50

30.8

30.1

31.4

29.5

30.9

0

31.9

30.9

27.7

29.3

26.9

10

21.9

21.4

21.7

20.8

21.3

20.2

19.8

20.4

19.4

20.1

50

18.8

18.6

19.1

18.3

18.9

0

3.2

2.6

2.2

1.5

1.3

10

1.6

1.4

1.5

1.0

1.0

1.4

1.2

1.3

0.9

1.0

50

1.2

1.1

1.1

0.9

0.9

0

2.5

2.0

1.8

1.3

1.2

10

1.4

1.2

1.3

1.0

1.0

1.2

1.1

1.1

0.9

0.9

20

20

20

30

30

10

50

1.1

1.0

1.0

0.9

0.9

0

170.7

149.1

129.3

114.7

103.8

115.9

102.7

107.0

84.7

88.7

110.5

98.1

106.7

81.6

88.5

10
20

246

50

89.1

81.2

88.7

71.0

76.7

0

32.7

28.4

24.5

57.1

19.4

21.8

19.1

20.0

35.9

16.3

20.7

18.2

19.9

32.3

16.3

16.4

14.8

16.3

29.5

13.9

10
20
50

62

Potential air quality impacts relating to the operation of the proposal are generally associated with
changes in motor vehicle traffic emissions. These emissions primarily include Carbon monoxide
(CO), Nitrogen dioxide (NO 2 ) and Particulate matter (PM 10 ).
As shown in Table 6-59 the EPA criteria are met for both modelled upgrade scenarios except PM 10
24-hour criteria (shown as shaded figures), which would not considered to be an issue since
receivers are set back from the kerb by 10 metres of more. The predicted results show that air
quality would be expected to improve with the proposal.
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At opening year (2020), annual greenhouse gas emissions were predicted to be 5325 and 5046
CO2-e for the proposed and existing, ‘do nothing’ arrangements respectively. Emissions for both
scenarios were predicted to increase slightly to 5462 and 5087 tonnes CO2-e per year for the
proposal and existing arrangements by 2030. For both timescales the proposal resulted in less
than a seven per cent increase, relative to the ‘do nothing’ option.

6.9.3 Safeguards and management measures
Table 6-60 identifies safeguards and management measures that will be implemented to address
potential impacts of the proposal on air quality.
Table 6-60 Summary of mitigation measures for air quality
ID

Impact

Environmental safeguards

Responsibility

Timing

AQ-1

Excessive
exhaust
emissions
arising from
construction
plant and
equipment

Ensure that plant and equipment operates
in a proper and efficient manner by:

Construction
contractor

Preconstruction
and routinely
during
construction

AQ-2

Dust emissions
arising from
disturbed,
exposed and/or
non-vegetated
surfaces and
stockpiled
materials

Stage work to minimise to the extent
practical exposed areas and stockpiles.
Wherever possible, avoid completing work
with a high potential to result in dust during
dry conditions when winds are blowing in
the direction of nearby receivers.
Regular watering of exposed and disturbed
areas and stockpiles, especially during dry
weather conditions.

Construction
contractor

Preconstruction
and during
construction

AQ-3

Dust emissions
arising during
the haulage of
materials and
construction
vehicle
movements

During construction the following measures
will be implemented to minimise dust
emissions to nearby sensitive receivers:

Construction
contractor

During
construction

Construction
contractor

During and
postconstruction

•
•

•
•
•
•

AQ-4

Dust emissions
arising from
non-vegetated
surfaces

Inspecting the plant/equipment before
the start of construction on site
Conduct routine servicing and
maintenance, and subsequent
inspections to ensure that equipment
continues to operate efficiently.

Ensure that loads are covered
Regularly water unsealed traffic routes
Impose speed limits along unsealed
routes
Where possible, restrict movements
along unsealed routes.

Staging of work to ensure that finished
areas are revegetated as soon as possible.
Regular maintenance and watering of
revegetation areas to aid the establishment
of adequate vegetation cover.
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ID

Impact

Environmental safeguards

Responsibility

Timing

AQ-5

Dust emissions
emanating
beyond the
proposal area

Install depositional dust gauges to monitor
and measure depositional dust at one of the
most potentially affected receivers along the
northern and southern ends of the
alignment to evaluate compliance with EPA
criteria.

Construction
contractor

Construction

6.10 Aboriginal heritage
The Pacific Highway Upgrade: Stage 4: Manns Road, Narara to Railway Crescent, Lisarow,
Preliminary Environmental Impact Assessment – Indigenous and non-Indigenous Heritage Report
completed by Lewczak and Coroneos (2010) completed for the proposal identified areas of
potential archaeological deposit (PAD) within the wetlands in the study area. However, the
preliminary investigations and updated searches of the Aboriginal Heritage Information
Management Systems (AHIMS) database and the NSW Atlas of Aboriginal Places on April 2014
did not identify sites or items within the study area.
To ensure that the proposal would not impact on any Aboriginal sites or items, Jacobs Group
(Australia) Pty Ltd (Jacobs) undertook a site assessment on the 22 September 2014 in
consultation with the identified Aboriginal stakeholders under Stage 2 of the Roads and Maritime’s
Procedure for Aboriginal Cultural Heritage Consultation and Investigation (PACHCI) to determine
the status of the PAD identified by Lewczak and Coroneos (2009), refer to Appendix H. The site
inspection undertaken by Jacobs determined that the areas identified as PAD within the proposal
footprint does not contain any potential for archaeological deposit.
Roads and Maritime have issued two Aboriginal heritage clearance letters to confirm that the
proposal would not have an impact on any known Aboriginal heritage sites. These have been
included as Appendix H. Accordingly, no further investigations or survey work has been
undertaken with relation to Aboriginal heritage.
The following section summarises the Aboriginal heritage assessment completed by Jacobs as
part of the preparation of this REF.

6.10.1 Existing environment
Historical background
Aboriginal occupation of the NSW Central Coast region has been dated to around 15,000 years in
the Newcastle Bight (Baker 1994), with occupation of Mangrove Creek Dam catchment being
dated to 11,000 years BP (Attenbrow 1981). Most sites in the Gosford-Wyong region have been
dated or are assumed to date to the late Holocene (< 4,000 years BP) (Kuskie 2008).
The proposal is within the traditional boundaries of the Darkinjung people who have occupied the
area for thousands of years. Ourimbah was an important area to the Darkinjung people as
important ceremonial sites were located to the west and east along the ridges. ‘Ourimbah’ means
the sacred circles or belt, and as a place of initiation it was a central gathering place of the clan
groups that made up the Darkinjung people (Darkinjung Local Aboriginal Land Council (LALC),
2008).
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The language spoken within the Lisarow area is thought to have been Darkinjung, although the
Awabakal language group was also located close by, on the coast. The proposal falls within the
boundaries and area of custodial interest of the Darkinjung LALC.
The proposal and the area surrounding it is within a disturbed and fragmented landscape which
includes remnant vegetation including areas of EECs identified as Freshwater Wetland and
Swamp Sclerophyll Forest, refer to Section 6.1. The majority of the study area is located in areas
that have been previously disturbed by development or is next to the Pacific Highway road reserve.

Database searches
Updated searches were undertaken of the Aboriginal Heritage Information Management System
(AHIMS) database and the NSW Atlas of Aboriginal Places on April 2014. These searches did not
identify sites or items within the study area.
One Native Title claim (Federal Court number: NSD780/2013 and National Native Title Tribunal
(NNTT) number: NC2013/002) is registered which covers all of the study area and includes the
entire Central Coast region. The claimant for the Native Title claim are the Awabakal and Guringai
people. The proposal does not impact on any areas of vacant crown land, pastoral leases or
reserves which are the subject of the Native Title claim as such the claim does not apply to this
proposal. The LALC which is comprised of members of the Awabakal and Guringai people were
however consulted as part of the Stage 2 site survey for the proposal, refer to Chapter 5.
A search of the National Heritage List, Commonwealth Heritage List and Gosford Local
Environmental Plan 2014 was undertaken on 19 September 2014. No Aboriginal objects, places,
archaeological sites or potential archaeological deposit (PAD) were identified in this search.
There are no declared Aboriginal places within the Gosford LGA and the study area is not located
within any lands identified as being of cultural significance to Aboriginal persons as listed under
Schedule 14 of the NPW Act. The Roads and Maritimes Aboriginal cultural heritage officer was
also contacted about the proposal and advised that a preliminary assessment based on Stage 1 or
the Procedure for Aboriginal Cultural Heritage Consultation and Investigation (PACHCI) (Roads
and Maritime, 2011b) was carried out in August 2014. The PACHCI assessment is provided in
Appendix H and the findings are summarised below:
•
•
•

•
•

The proposal is unlikely to harm any known Aboriginal objects or places
The AHIMS did not indicate moderate to high concentration of Aboriginal objects or places in
the immediate study area
The study area does not contain landscape features that indicate the presence of Aboriginal
objects, based on the Office of Environment and Heritage’s Due diligence Code of Practice
for the Protection of Aboriginal objects in NSW and the Roads and Maritime Services’
procedure
The cultural heritage potential is reduced due to pass disturbance
There is an absence of sandstone rock outcrops likely to contain Aboriginal art.

Site Inspection
As part of the preliminary investigations a site survey was undertaken on 19 and 20 November
2009 by Cosmos. The survey team was comprised of the Aboriginal Liaison Officer, Roads and
Maritime and representatives from Cosmos Consulting, Hyder Consulting, the Darkinjung LALC
and the Guringai LALC. The survey identified seven PAD sites and one scarred tree within the
proposal area. PAD 1 was identified during the survey and comprises several distinct areas of
potential Aboriginal deposits, (refer to Figure 11, Cosmos, 2009 report). No stone artefacts were
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recorded during the survey of the PAD 1; however, the report (Cosmos, 2009) stated that potential
for Aboriginal archaeological deposits exist on the raised bench areas above the swamp. PAD 1
was not registered on the AHIMS database.
The PAD 1 area (as identified in Figure 11 of the Cosmos, 2009 report) was the focus of an
additional site inspection under stage 2 of the PACHCI on 22 September 2014 by Jacobs. The
survey team was comprised of the Roads and Maritime Aboriginal Liaison Officer and Project
Officer, an archaeologist from Jacobs, a representative from the Darkinjung LALC and the Guringai
LALC.
PAD 1 is located at the northern end of the proposal area and is bisected by the Pacific Highway,
Macdonalds Road and The Ridgeway. None of the raised benches or terraces described in the
Cosmos report (Cosmos, 2009) were identified within the PAD areas, and it was determined that
there was no potential to contain archaeological deposits in the low lying flood prone areas which
were the prime areas identified as PAD 1 (as identified in Figure 11 of the Cosmos, 2009 report).
As PAD 1 was never registered on AHIMS there is no requirement to undertake any further cultural
heritage assessment at PAD 1. Roads and Maritime have issued two Aboriginal heritage clearance
letters to confirm that the proposal would not have an impact on any known Aboriginal heritage
sites. These have been included as Appendix H. Accordingly, no further investigations or survey
work is required relation to Aboriginal heritage.

6.10.2 Potential impacts
The proposal would not have a direct impact on any known Aboriginal heritage sites. A large part
of the proposal footprint is in areas that have been disturbed previously by the construction of the
existing Pacific Highway, the adjoining local road network, the Main Northern Railway Line and
nearby industrial and residential estates.

6.10.3 Safeguards and management measures
Safeguards and management measures to address the proposal’s potential impact on Aboriginal
heritage are summarised in Table 6-61.
Table 6-61 Summary of mitigation measures for Aboriginal heritage
ID

Impact

Environmental safeguards

Responsibility

Timing

AH-1

Finding
unexpected
artefacts

• In the event of an unexpected find of an
Aboriginal heritage item (or suspected
item), work will cease in the affected
area and the Unexpected
Archaeological Finds Procedure (Roads
and Maritime, 2015) will be followed.

Construction
contractor

Preconstruction,
construction
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6.11 Land use and property
6.11.1 Existing environment
The proposal is located in the suburb of Lisarow, within Gosford City Council LGA. Land use
surrounding the proposal has been defined previously in Section 4.2 and includes:
•
•
•
•
•
•
•
•

B1 – Neighbourhood Centre
SP2 – Infrastructure
R1 – General Residential
R2 – Low Density Residential
RE1 – Public Recreation
RE2 – Private Recreation
IN1 – General Industrial
E2 – Environmental Conservation.

Lisarow was largely rural until urban encroachment occurred in recent decades and now the
suburb is mainly a residential area, comprised of a mix of low-density detached dwellings, mediumdensity housing, and rural residential properties. There is also a large area of industrial activity
around the railway line and Lisarow station. The area around the proposal is generally comprised
of low density residential development, rural lots, commercial and industrial properties, native
vegetation and open space.
Surrounding the suburb of Lisarow within the Gosford LGA there are also large areas of State
Forest, National Parks and nature reserves including beaches and waterways. The region consists
of several settlements divided by hills, valleys and waterways.
There is currently only one approved Development Applications (DAs) near to the proposal. This
includes: DA 38864 - The extension of the Woolworths centre shopping development at No 3
Parsons Road, Lisarow.
Other developments occurring in the area that have been approved under alternate approval
pathway (such as Part 5 assessments under the EP&A Act) include the Roads and Maritime
proposal - Stage 3a Upgrade of the Pacific Highway between Ourimbah Street at Lisarow and Glen
Road at Ourimbah.
No other medium or large projects are proposed by Roads and Maritime within the locality,
although minor road maintenance work may be required to be undertaken by Roads and Maritime
and Council at any time.

6.11.2 Potential impacts
There would be a range of potential land use impacts, particularly for owners, occupants and
operators of properties along and near the proposal. Land use impacts relating to amenity, such as
visual amenity (Section 6.7), noise (Section 6.4) and traffic (Section 6.2) are discussed in detail
in the relevant sections of this REF. The social and economic impacts of the proposal are
discussed in detail in Section 6.12. Other impacts are outlined below.
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Construction
Property access
Access to properties would be maintained for the duration of construction. However, there may be
a need to temporarily change access to some properties/ businesses and local traffic conditions,
including access to the Pacific Highway. Where temporary disruptions are required, alternative
access would be identified in consultation with property owners. Temporary access requirements
would be determined during detailed design and construction staging.
Further detail about property access impacts during construction is provided in Section 3.6. As
summarised in Section 2.6.8, the proposal would also require construction of new property
accesses for seven private properties and four commercial properties.
Future land use impacts
The proposal would not have any direct impacts on the viability of land identified for future urban
development.

Operation
The main impacts to land use during operation would be the permanent change to land use from
public recreation, environmental conservation, environmental management, general industry,
neighbourhood centre and residential to road transport corridor through property acquisition.
Roads and Maritime proposes to acquire an area of about 5.4 hectares, which would affect
23 properties. Section 3.6 provides a summary of the properties that would be impacted by the
proposal and describes the estimated area of acquisition. The land acquisitions would be subject to
negotiation between each landholder and Roads and Maritime in accordance with Roads and
Maritime’s Land Acquisitions Policy Statement (Roads and Maritime, 2012d) and the requirements
of the Land Acquisition (Just Terms Compensation) Act 1991. These property acquisitions would
be confirmed during detailed design.

6.11.3 Safeguards and management measures
Safeguards and mitigation measures to manage potential impacts on property and land use are
summarised in Table 6-62.
Table 6-62 Summary of mitigation measures for land use and property
ID

Impact

Environmental safeguards

Responsibility

Timing

LU-1

Change in land
use

Consultation will be undertaken with
property owners partially or wholly impacted
by the proposal.

Roads and
Maritime

Detailed design

LU-2

Property
acquisition

Roads and Maritime will consult with
property owners and known legal interests
impacted by the proposal. Property
acquisition will be managed in accordance
with the provisions of Roads and Maritime’s
Land Acquisition Policy (Roads and
Maritime, 2012c) and the Land Acquisition
(Just Terms Compensation) Act 1991.

Roads and
Maritime

Detailed design
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ID

Impact

Environmental safeguards

Responsibility

Timing

LU-3

Property access

Property access will be maintained
wherever possible. Before any unavoidable
disruption to access, consultation will be
undertaken with the affected property
owner.
The treatment of new accesses will be
made in consultation with the property
owners and will be to a similar standard to
that used for the existing driveways.

Construction
contractor

Prior and
during
construction
and operation

6.12 Socio-economic
An assessment was carried out to identify the extent and magnitude of potential socio-economic
impacts associated with the proposal. The assessment is documented in the Socio-economic
Technical Paper (Jacobs, 2014k), which is provided in Appendix P and summarised below.

6.12.1 Existing environment
Demographic characteristics
In 2012, Niagara Park-Lisarow had a population of about 8,344 persons, comprising around
five per cent of the Gosford LGA population. The study area is characterised by traditional family
households living in detached dwellings. The demographic characteristics of Lisarow are
summarised in Table 6-63. They are derived from the latest Census data (Australian Bureau of
Statistics, 2011).
Table 6-63 ABS demographic characteristics in 2011
Characteristics

Niagara ParkLisarow

Gosford LGA

Greater Sydney

8,344

170,323

4,672,619

36

42

36

14 years or below

23.3%

18.7%

19.2%

65 years or over

9.6%

19.2

12.9%

Total families

2,188

43,956

1,152,551

Couple families with children

53.7%

42.6%

48.9%

29%

38.2%

33.5%

One-parent families

16.4%

17,9%

15.7%

Group households

2.3%

2.8%

4.3%

Lone person households

16.7%

27.2%

22.6%

81%

70%

73.1%

$1,448

$1,089

$1447

Population (2011)
Total population (2012)
Median age (years)

Households and families (2011)

Couple families without children

Family households
Income and employment (2011)
Median household income ($ per
week)
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Characteristics

Niagara ParkLisarow

Gosford LGA

Greater Sydney

Labour force participation

67.2%

57.3%

67.7%

Unemployed

5.4%

6.1%

5.9%

Car – as driver

78.6%

78.7%

53.7%

Car – as passenger

6.2%

6.7%

4.5%

Public transport

9.8%

8.6%

20.0%

Travel to work (2011)

Social infrastructure
Social infrastructure refers to community facilities, services and networks which help individuals,
families, groups and communities meet their social needs, maximise their potential for
development and enhance community well-being. The study area accommodates a wide range of
community services and facilities that cater for the needs of both local and regional communities.
Facilities available are shown in Figure 6-17 and include:
•
•
•
•
•
•

Education facilities, including Lisarow High School and Lisarow Public School
Cultural and religious facilities, including two churches and Lisarow Cemetery
Lisarow Railway Station
Sport and recreation facilities, including Pearson Park, Pluim Park, Cut Rock Park and the
Central Coast Soccer Association
Local shopping facilities, businesses and industry, including a service station, bank, cafes
and restaurants, Lisarow plaza and surround business and industry
Health and medical facilities including Orchards Aged Care.

Community values
Community values are values held as important to residents for quality of life and well-being. They
include physical elements such as parks, landscapes and pedestrian connectivity, and intangible
qualities such as sense of place and community cohesion.
The community values important to local residents in the study area are generally categorised as
•
•
•
•
•

Rural and residential amenity
Relaxed lifestyle, safe, family –friendly and ‘village-like’ atmosphere
Access to the environment and proximity to natural assets
Local character and heritage
Access and connectivity.

As described in Section 6.1, the Lisarow Wetland is located to the south-east of the intersection of
the Pacific Highway and The Ridgeway. The wetland is listed on the Lisarow High School website
as the school currently has a bush regeneration program jointly managed with Gosford City
Council for areas of the EEC located near to the wetland. The Lisarow Wetland is also listed on the
OEH’s ‘Saving our Species’ conservation program. The Lisarow Wetland is an environmental area
currently valued by the local community.
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Access and connectivity
The study area is geographically well-placed, with good access to Sydney central business district
(CBD), the Hunter Valley, and Newcastle. Many residents in the broader Central Coast region
commute to Sydney, Newcastle and other regional areas for work and recreation.
Existing access and connectivity options for residents within the proposal area are:
•

•

•
•

•

Rail: Lisarow Railway Station (located next to the northbound carriageway of the Pacific
Highway) on the Main Northern Railway Line which provides access to Gosford, Sydney and
Newcastle
Road: The Pacific Highway is the primary road transport corridor providing access to the
Central Coast, Gosford’s northern suburbs, the Pacific Motorway (M1) at Ourimbah, Sydney
and Newcastle for local residents, tourists and freight. The Pacific Highway is used by local
residents to access private property, local roads and community facilities in and around
Lisarow
Bus services: Public buses operated by Busways and Red Bus Services use the Pacific
Highway. These bus services are discussed in more detail in Section 2.2
Cycling and walking: Formal shared paths and foot paths are provided along the Pacific
Highway within the study area. Cyclists can access the Pacific Highway but the riding
environment is not generally safe as the road shoulders are narrow and there are no bike
lanes or shared paths from Ourimbah Street to Macdonalds Road. Dedicated bike lanes are
provide in the southern end of the proposal, refer to Figure 2-1
Parking: There are no formal parking facilities along the Pacific Highway within Lisarow,
However, local roads that intersect the Pacific Highway provide on-road parking, and many
local business and the Lisarow Plaza provide off street parking. The rail maintenance access
road acts as an informal car parking for rail commuters.

The existing road network is discussed in more detail in Section 2.2.

Local business and industry
Businesses in the study area are mostly aimed at local residents, although some businesses cater
for industrial markets. Local businesses located near to the proposal include:
•

•

•

A boats and mower shop and a coffee and wholesale food shop on Railway Crescent,
located to the west of the proposal, and within the proposal footprint. Much of the boats and
mower shop stock is located in a secure outdoor yard to display and sell boats, and it has an
ample car parking area. It is expected that both businesses would be partially reliant on
passing traffic for trade, particularly the boat and mower shop
Two small light industrial workshops are located north of the proposal at the corner of the
Pacific Highway and Ourimbah Street. These speciality businesses would not be very reliant
on passing traffic for trade. The automotive business currently provides ample car parking
space, including space along the front kerb for truck parking
Lisarow Plaza Shopping Centre is located south of the proposal, next to the southbound
carriageway of the Pacific Highway at Parsons Road. It has a major supermarket, and
financial and personal services such as bank, hairdresser, optometrist and other local
services. Lisarow Plaza primarily serves a local catchment
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•

•

A number of light industrial businesses are located south of the proposal, situated between
the Pacific Highway and the railway line. These businesses supply light industrial goods,
landscaping and building supplies and services. As specialist services and suppliers, these
businesses would not be heavily reliant on passing traffic for trade, but require easy access
and customer parking spaces
A light industrial precinct is also located on the western side of the Pacific Highway, south of
Lisarow Railway Station on Railway Crescent (located south-west of the proposal). The
businesses in this area generally comprise large warehouses, sheds and office buildings.
Access is important to these businesses, and most currently feature well-marked driveways
for despatch and loading.

6.12.2 Potential impacts
Construction
The proposal has the potential to generate socio-economic impacts during the anticipated 18 to
24 months of construction (refer to Chapter 3 for further details). The potential impacts are
summarised below.
Property acquisition and land use change
The proposal would require the full acquisition of 10 properties and partial acquisition of about
13 properties, refer further to Section 3.6. The required acquisitions include a mix of land use
including residential, commercial, industrial and environmental conservation.
Property acquisition requirements for the proposal are outlined in Section 3.6. The required
acquisitions are expected to include a mix of property types including commercial, residential and
open space.
Residents and businesses of these properties would need to be relocated before the start of
construction. Residents, business owners and employees facing changes such as relocation would
potentially experience anxiety and stress about these changes, potentially impacting on health and
well-being. Impacts for local businesses are discussed further below.
Households that would need to relocate as a result of property acquisition may experience
difficultly finding appropriate housing in the study area. The relocation of households may also
disrupt social networks and community relationships if residents are required to move away from
the local area and from existing social and support networks.
Impacts associated with property acquisitions are likely to be significant for the particular individual
families and would need to be managed carefully. However, given the small number of residential
properties potentially affected, the impacts are not expected to be significant in the context of the
proposal.
Local economy
Roads and Maritime would work with local businesses to understand issues and minimise
construction impacts during the development and delivery of the proposal.
Local businesses can expect there may be:
•

Increases in noise and dust and changes to the visual amenity. This may create a difficult
environment for outdoor sales and may also result in the need for more frequent cleaning of
the outside sales items
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•
•

Traffic disruptions and delays due to widening works, reconfiguration of road, and increased
construction traffic on local roads
Increased expenditure on local goods and services, resulting in beneficial impacts for local
businesses.

The construction phase is likely to have a positive effect for some local businesses through
increased demand for local goods and services. This includes local shops and food outlets at
Lisarow Plaza Shopping Centre that are likely to benefit from increased business in response to
the day-to-day needs of construction workers.
There is a potential for travel delays during construction which may impact on commuter, bus and
heavy vehicle traffic, refer to Section 6.2. This may disrupt movement of freight and commercial
traffic, resulting in potential delays, increased travel times and increased transport costs for some
business. This may be of particular concern to businesses operating from the industrial areas
located next to the Lisarow Railway Station on Railway Crescent, as well as south of Lisarow
Station, between Railway Crescent and the Pacific Highway. Customers wishing to access
businesses on Railway Crescent and Lisarow Plaza Shopping Centre may also experience some
delays. Roads and Maritime will work with local businesses to understand these concerns further
and act to minimise possible impacts where possible.
The proposal would impact positively on employment through the creation of direct constructionrelated employment on the proposal and indirect employment in businesses and industries that
support the construction work.
In the long term, the proposal is expected to improve access and connectivity for business and
industry by improving the safety and performance of the Pacific Highway at Lisarow. This is
expected to improve access to local businesses and industry, including the industrial and
commercial properties on Railway Crescent.
Access and connectivity
Management during construction would aim to minimise:
•
•
•
•
•
•

Disruption to local access for motorists and public transport users
Disruption to the operation of bus stops near the proposal
Disruption to the operation of the existing pedestrian pathway on the eastern side of the
Pacific Highway, between The Ridgeway and Macdonalds Road
Changes to access for pedestrians and cyclist near to the construction works
Potential changes to private property access
Loss of informal car parking around Lisarow Railway Station.

Roads and Maritime will provide information to the community about upcoming changes, as well as
clear signage and implementation of the traffic management plan.
Social infrastructure
Community services and facilities located closest to the proposal may experience potential traffic
and transport disruptions and delays, limited cycle and pedestrian access, noise and dust impacts
and change perceptions about road safety during construction. These potential impacts are further
discussed in Section 6.2.4 (traffic, transport and access), Section 6.4.4 (noise and vibration) and
Section 6.9.4 (air quality).
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Access for rural fire services and emergency service would be maintained through the proposal.
Roads and Maritime would consult with local emergency services to advise them of upcoming to
road works, road closures and delays to help inform their route selection and response times.
Local amenity
Local amenity would be impacted during construction by:
•
•

Increased demand for on-street parking due to increase demand by construction workers
and loss of informal parking along the Pacific Highway
Loss of visual and residential amenity due to change of access arrangements, noise impacts
and construction works.

Utilities and services
During construction, some utility services would need to be relocated and/or adjusted. This would
result in potential disruptions (to power, gas and telecommunications) for neighbouring properties
(refer to Section 3.5). Roads and Maritime would consult with the utility provider and any affected
property owners before any adjustments.

Operation
The proposal would have both wider regional and local benefits in the medium to longer term
through reduced traffic congestion, improved safety for all road users and improved access and
connectivity. However, the proposal would also result in some changes to the existing socioeconomic environment for communities and businesses within the study area and the wider region.
These impacts are summarised below.
Access and connectivity
The proposal would improve access and connectivity for local and regional communities. The
proposal also aims to improve safety for motorists, cyclists and pedestrians by lowering the
number of crashes in the study area, increase traffic capacity and improve travel time by reducing
congestion. Shared pedestrian paths and cycle ways in the study area are included in the proposal
which would provide safe pedestrian connections to Lisarow Railway Station, Lisarow Public
School, Lisarow High School, nearby residential and commercial areas. Fencing would be provided
in steep areas for further pedestrian safety.
The existing location of bus stops would be retained, with the exception of the bus stop located
near the Lisarow Cemetery. This bus stop would be replaced at a safe location nearby. The
northbound bus stop next to the Lisarow Cemetery is not in use, and would also be removed.
These bus stops have been removed in consultation with Busways (refer to Section 5.5) and no
long-term impacts to bus users would be expected from the loss of these two bus stops.
The upgrade proposes to remove right-turn movements from Dora Street onto Railway Crescent.
Residents of the housing estate located off Dora Street who wish to travel south along Railway
Crescent would be required to travel an additional kilometre via Cambourne Drive and Excelsior
Street to access the road.
The upgrade also proposes to remove informal parking around Lisarow Railway Station. However,
the existing informal commuter car park located along the rail maintenance access road would be
retained.
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Social infrastructure and amenity
The widening and realignment of the Pacific Highway would move the road corridor closer to some
business and residential properties. This may result in a higher level of traffic noise for those
properties.
The road corridor would also be moved closer to Lisarow Cemetery and would require the loss of a
line of mature vegetation. This would impact on the amenity of the cemetery through increased
traffic noise and reduced visual screening.
Community values
The proposal would result in some loss of vegetation around the road verges, on either side of the
Pacific Highway. This includes loss of vegetation in sections of the Lisarow Wetland located to the
south-east of the intersection of the Pacific Highway and The Ridgeway. As discussed in
Section 6.12.1, residents in the study area value the natural environment and the site is listed on
the OEH “Saving our Species’ conservation program. Furthermore this area is currently part of a
bush regeneration program jointly managed by Lisarow High School and Gosford City Council. The
proposal would also require the removal of some mature vegetation on the western side of the
Pacific Highway, near Dora Street. This vegetation would likely by valued by residents for providing
a visual buffer to the highway traffic. The removal of vegetation is likely to be of concern to the
community, particularly if it removes visual or noise buffers or results in environmental impacts.
Visual amenity
The visual amenity of the area would be affected, mainly as a result of the new road infrastructure
and vegetation removal. The visual impact of the proposal is assessed in Section 6.7.2.

6.12.3 Safeguards and management measures
Measures to manage impacts associated with noise and vibration, visual amenity, land use and
property, traffic and transport, and dust are outlined in the following sections:
•
•
•
•
•

Noise and vibration (refer to Section 6.4.5)
Landscape, visual impact and urban design (refer to Section 6.7.4)
Land use and property (refer to Section 6.11.4)
Traffic and access (refer to Section 6.2.4)
Air quality (refer to Section 6.9.4).

Additional measures to manage potential socio-economic impacts are summarised in Table 6-64.
Table 6-64 Summary of mitigation measures for socio-economic impacts
ID

Impact

Environmental safeguards

Responsibility

Timing

SE-1

Start of
construction

Local residents will be notified before
construction starts. They will also be
regularly kept informed of construction
activities during the construction process as
part of the wider Pacific Highway upgrade
program.

Roads and
Maritime

Preconstruction
and
construction
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ID

Impact

Environmental safeguards

Responsibility

Timing

SE-2

Community

The community will be kept informed about
upcoming road construction activities,
including through advertisements in the
local media and by prominently placed
advisory notices and/or variable message
signs.

Roads and
Maritime

Preconstruction
and
construction

SE-3

Complaints

A complaints-handling procedure and
register will be included in the CEMP.

Roads and
Maritime

Preconstruction

SE-4

Access and
connectivity

The following measures relating to
maintaining access and connectivity:
• Where necessary, construction work will
occur outside of peak travel times to
minimise traffic disruptions
• Where possible, pedestrian and cyclist
access will be maintained throughout
construction
• Provision of signage outlining the
pedestrian and cyclist diversion routes
will be displayed during construction
• There will be advance notification of any
construction work that affect pedestrians
and cyclists
• Local residents are to be notified about
any new or changed construction
activities which will affect access to their
properties or otherwise disrupt the
residents’ use of their premises, at least
five working days before commencing
work affecting residents
• The traffic management plan will include
measures to minimise heavy vehicle
usage and parking on local roads.
Where practicable, deliveries of
construction plant and materials will be
undertaken outside of peak traffic
periods
• Access to appropriate bus stop locations
will be maintained during construction in
consultation with bus operators
• Ongoing updates on locations and
access to bus stops will be provided to
the community during construction
period to ensure that disruption is
minimised
• Access to Lisarow Station will be
maintained at all times.

Roads and
Maritime and
construction
contractor

Construction
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ID

Impact

Environmental safeguards

Responsibility

Timing

SE-5

Emergency
vehicle access

Access will be maintained for emergency
vehicles in the vicinity of construction work.
Roads and Maritime will consult with
emergency services throughout
construction to ensure that potential
impacts are identified and appropriately
managed.

Construction
contractor

Construction

SE-6

Interruptions to
utility services

Roads and Maritime will inform residents
before any interruptions to utility services
that may be experienced when utilities need
to be relocated.

Roads and
Maritime

Construction

6.13 Waste and resource management
6.13.1 Policy setting
Waste Avoidance and Resource Recovery Act 2001.
Waste management would be undertaken in accordance with the Waste Avoidance and Resource
Recovery Act 2001 (WARR Act). The objectives of the WARR Act include:
•
•

•
•
•

To encourage the most efficient use of resources and to reduce environmental harm in
accordance with the principles of ecologically sustainable development
To ensure that resources management options are considered against a hierarchy of the
following order
−
Avoidance of unnecessary resource consumption
−
Resource recovery (including reuse, reprocessing, recycling and energy recover)
−
Disposal
To provide for the continual reduction in waste generation
To minimise the consumption of natural resources and the final disposal of waste by
encouraging the avoidance of waste and the reuse and recycling of waste
To ensure that industry shares with the community the responsibility for reducing and dealing
with waste.

By adopting the above principles, Roads and Maritime encourages the most efficient use of
resources and reduces cost and environmental harm in accordance with the principles of
ecologically sustainable development (refer to Section 8.2).
Waste Classification Guidelines
Waste classification should be undertaken in accordance with the NSW DECC Waste
Classification Guidelines 2009 for any materials which are excavated and removed from the work
area.
NSW RTA Contaminated Land Management Guideline 2005
The results of the Upgrade of Pacific Highway HW10, Ourimbah Street to Parsons Road, Lisarow
Soils and Contamination Investigation Report (Jacobs 2014a) are discussed in detail in
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Section 6.8. A Phase 2 Contamination Assessment was recommended to be undertaken in
accordance with the NSW RTA Contaminated Land Management Guideline (2005), to quantify risk
at the properties identified to hold increased contamination risk.
The Phase 2 investigation (refer further to Section 6.8) concluded that there were concentrations
of contaminants within soil samples present at levels in excess of the adopted assessment criteria
within the rail corridor adjacent to the Lisarow Rail Overbridge, within a workshop area to the north
of Railway Crescent and within fill materials to the east of The Ridgeway. This included asbestos in
the area of fill and PAHs in the workshop area.
To manage these areas of contamination during construction, an Asbestos Management Plan and
a Contaminated Land Management Plan would be prepared and implemented to manage impacts
and the contamination at the site is considered manageable. Further investigations would be
carried out before construction, to determine the most appropriate disposal of excavated materials.
These investigations would also consider the suitability of these contaminated areas for treatment
and use for road infrastructure and in some portions of the workshop area, for residential purposes.

6.13.2 Existing environment
Currently, the existing Pacific Highway and the intersections associated with the proposal create
little waste other than some roadside litter, some material from clearing of roadside drainage
controls, and green waste associated with the maintenance of roadside vegetation.

6.13.3 Potential impacts
Construction
Construction would generate waste streams typical of road construction, including:
•
•
•
•
•
•
•
•
•
•

Green waste from cleared vegetation
Building materials from construction of the new road and bridge
Bitumen, concrete and asphalt from removal of any existing road or road auxiliary (ie
medians, road surfaces, kerbs and guttering)
Roadside materials (ie. guide posts, guard rails, traffic control lights, traffic signage)
Excess fill material from any excavation of soils during construction
Building wastes created from the demolition of existing structures (existing bridge over Main
North Rail Line and acquired buildings)
Oil, grease and other liquid wastes from the maintenance of construction plant and
equipment
General wastes and sewage from site compounds and offices
Plant and equipment maintenance waste including liquid wastes from cleaning, repairing and
maintenance
Packaging materials from items delivered to site, such as pallets, crates, cartons, plastics
and wrapping materials.

There is potential for waste to be inappropriately managed, which may result in an impact outside
the work area.
The quantities of each type of waste would be defined during detailed design. As indicated in
Section 6.8.2, contaminated soils and materials may also be disturbed during construction works.
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This may include fuels, oils, exhaust deposition, brake shoes, pest control, degraded asphalt and
sediments, asbestos and areas of PAHs.
Potential impacts associated with the operation of the proposal include littering by road users and
spills of materials, including hazardous materials resulting from vehicle collisions.

6.13.4 Safeguards and management measures
Measures to manage the potential waste from the proposal are summarised in Table 6-65.
Measures to manage any contaminated material are summarised in Section 6.8.3.
Table 6-65 Summary of mitigation measures for waste management
ID

Impact

Environmental safeguards

Responsibility

Timing

WR-1

Generation
of
construction
waste

The construction contractor will prepare a
waste management plan and a waste
management register in accordance with the
requirements of Roads and Maritime’s QA
Specification G36 – Environmental Protection
(Management System). The plan will include
the process for managing excess material.

Construction
contractor

Preconstruction

WR-2

Generation
of
construction
waste

A pre and post construction land condition
assessment for site facilities must be
undertaken in accordance with QA
Specification G36 Environment Protection to
ensure no unauthorised wastes attributed to
the activity are left behind.

Construction
contractor

Pre and post
construction

WR-3

Generation
of
construction
waste

The generation of construction waste is to be
managed under the principles of avoiding
unnecessary resource consumption, resource
recovery, and lastly disposal (in accordance
with the Waste Avoidance and Resource
Recovery Act 2001).

Construction
contractor

Construction

WR-4

Generation
of
construction
waste

The construction contractor will regularly
address housekeeping at the construction
site. This will include collection and sorting of
recycling, general waste and green waste.
Waste will be disposed regularly at a licensed
waste facility.

Construction
contractor

Construction

WR-5

Generation
of
construction
waste

Minimise disturbance of asphalt containing
coal tar during detailed design and
construction. Any coal tar requiring removal
will be handled following appropriate
guidelines and disposed of offsite at an
appropriate facility.

Construction
contractor

Construction
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ID

Impact

Environmental safeguards

Responsibility

Timing

WR-6

Generation
of
construction
waste

All waste generated will be disposed of by an
appropriately licensed waste disposal
contractor at an approved facility. The
nearest landfill facility is the Mangrove
Mountain landfill Waste Management facility
located about 22 kilometres north of Lisarow.

Construction
contractor

Construction

WR-7

Construction
waste from
the
demolition of
existing
structures

The demolition of any structure will be
undertaken in accordance with Australian
Standard AS2601: The demolition of
structures. Before the demolition of any
structures, an inspection will occur to assess
the potential for the presence of asbestos or
other hazardous materials.
If hazardous materials are found on site,
measures to protect the health of workers
and the general community will be
developed. In order to reduce potable water
consumption, alternate sources of water will
be investigated including using treated water
collected in sediment basins.

Construction
contractor

Construction

WR-8

Waste
generation
during
operation

Green waste from maintenance activities will
be disposed of appropriately or re-used
where practicable
Wastes such as oils and greases will be
disposed of to an appropriate licensed facility.

Roads and
Maritime

Operation

6.14 Cumulative environmental impacts
Cumulative impacts have the potential to arise from the interaction of individual elements within the
proposal and the additive effects of the proposal with other external projects. Roads and Maritime
is required under clause 228 (2) of the Environmental Planning and Assessment Regulation 2000,
to take into account potential cumulative impacts as a result of the proposal.
Cumulative impacts relate to the combined effects of the proposal and other nearby proposals that
form part of the Pacific Highway upgrade program. The potential cumulative impacts of the
proposal are assessed below. Cumulative impact for Stage 3a and 3b work was also assessed in
the REF for Stage 3a Upgrade to Pacific Highway between Ourimbah Street at Lisarow and Glen
Road at Ourimbah.
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6.14.1 Potential impacts
Construction
Concurrent road works
The proposal forms part of the broader Pacific Highway upgrade program on the Central Coast.
Other proposed upgrades near the proposal are:
•
•

The upgrade of the Pacific Highway Stage 4 Narara to Lisarow – Upgrading main road
network between Narara Creek Road and Parsons Road
The upgrade of Pacific Highway Stage 3a – Ourimbah Street Lisarow to Glen Road,
Ourimbah.

These upgrades would involve realignment and widening of the Pacific Highway, upgrading
intersections improving the road surface, and improving pedestrian / cyclist safety. The timing of
construction of these proposals is such that work for the Stage 3a and Stage 3b Pacific Highway
projects could occur concurrently. There is, therefore, potential for short-term negative cumulative
impacts related to traffic delays and access if construction occurs simultaneously. Pollution, waste
and resource use and construction noise and vibration would also have negative cumulative
impacts. A change to the visual amenity of the area could also result from the construction
activities.
Concurrent development
Developments approved by Gosford City Council and government authorities that may have
potential cumulative impacts where work is undertaken concurrently include: DA 38864 - The
extension of the Woolworths centre shopping development at No 3 Parsons Road, Lisarow.
A number of cumulative impacts are expected as a result of the simultaneous construction of these
projects, as discussed below. Cumulative impacts would need to be managed through consultation
with local council and relevant stakeholders.
Traffic and transport
As a result of multiple construction projects (mentioned above), impacts on traffic and transport are
expected to be substantially greater than the impacts identified for the proposal. Impacts may
include increases in travel times as a result of lane closures and traffic management along the
Pacific Highway.
It may be necessary to undertake roadwork out of peak hours and during extended working hours
to minimise traffic impacts during the day, and noise studies should assess the potential impacts
(see below).
Noise, vibration and air quality
Noise, vibration and air quality impacts associated with the above proposals are expected to be
identified and managed at a project level through appropriate noise, vibration and air quality
mitigation measures. Due to the distance between the proposals, cumulative impacts are only
expected where construction activities coincide at tie-in points. These cumulative impacts would be
managed through coordination of the construction timetable for the overall Pacific Highway
upgrade program.
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Biodiversity
The multiple proposals would have a cumulative ecological impact. At a local and regional scale
the proposal will contribute to the cumulative impact on biodiversity through the cumulative:
•
•

Loss and fragmentation of habitat associated with expanding urbanisation
Change in the natural hydrology and water quality of the receiving forested wetlands in the
locality, resulting in long-term change in floristic diversity and structure.

It is acknowledged that the project would result in a moderately large area of direct and indirect
impact for Melaleuca biconvexa. This includes a likely significant impact on the local population of
Melaleuca biconvexa located within 500 metres of the proposal. In relation to the cumulative
impacts on Melaleuca biconvexa in this locality, it is likely that the large regional population within
five kilometres has been reduced over several decades from previous clearing for the existing
highway and rail line as well as industrial and residential development. Changes to local hydrology
or water quality may have minor impacts on residual areas of the regional population however the
impacts are unlikely to be significant.
Other upgrades on the Pacific Highway in this locality have impacted on Melaleuca biconvexa.
Information in the HW10 Pacific Highway to M1 (Lisarow to Ourimbah) Upgrade Stage 3a REF is
as follows:
•

•

Around six small independent patches of this species were located within the study area.
These clusters comprised a total of around 20-30 regenerating suckers, two small trees and
six medium/tall trees. One larger patch was also identified adjacent to the study area on the
opposite side of the railway line
A total of about 240 metres squares of Melaleuca biconvexa canopy coverage in six
independent patches would be heavily disturbed or cleared during construction. An
assessment of significance was completed in accordance with the relevant legislation and
found that:
The proposal is not likely to significantly impact on the Wyong/Gosford population of
Melaleuca biconvexa or its habitat, therefore an SIS is not required for this species
It is unlikely that a referral to the Minister is required under the EPBC Act for Melaleuca
biconvexa.

Where habitat is removed, it would permanently displace fauna shelter and foraging opportunities,
potentially causing long-term competition for resources and potential decline of species
populations. Clearing of habitat would also lead to further fragmentation of the environment.
However, each of these developments has been required to include landscaping and revegetation
plans or to adopt vegetation offset strategies to compensate for the loss of vegetation and habitat
as part of the environmental impact approval process. As such, it is anticipated that impacts have
been ameliorated and cumulative impacts are not expected.

Operation
There would be longer-term positive cumulative effects associated with the Pacific Highway
upgrade program, these would include:
•
•
•
•
•

Reduce the number of fatal and total crashes by improving the road alignment, increasing
capacity and upgrading intersections
Improve traffic conditions, thereby improving air quality
Reduce travel times, leading to reduced transport costs
Generate increased employment as part of construction activities
Improve access to employment opportunities and community services and facilities.
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The completed proposal would form an important component of the infrastructure objectives
outlined in the Central Coast Regional Strategy (DoP 2006) and the Draft Central Coast Regional
Plan (NSW Government, 2015), refer further to Section 2.1. Both documents identify that
continuing transport infrastructure improvements are required to meet future growth in the Central
Coast associated with new employment and residential areas as well as ongoing growth and
redevelopment in existing areas. It is considered that the proposal conjunction with the other
Pacific Highway upgrades in the region would have an overall positive cumulative effect on the
road environment within the study area, as traffic and safety conditions for all road users would be
improved.

6.14.2 Safeguards and management measures
The potential for adverse cumulative impacts is most effectively addressed by the application of the
individual safeguards recommended throughout the REF and summarised in Section 7.2. An
additional safeguard is recommended in Table 6-66.
Table 6-66 Summary of mitigation measures for cumulative impacts
ID
CE-1

Impact
Cumulative
traffic,
biodiversity,
noise and air
quality impacts
due to
construction of
multiple
projects]

Environmental safeguards
To minimise potential impacts during
construction, the construction timetable
for the upgrades will be co-ordinated to
minimise disruption to motorists. This will
allow construction to be carried out on a
section-by-section basis. This approach
will ensure that negative cumulative
impacts on both the function of the
Pacific Highway and the surrounding
environment will be minimised where
possible.

Responsibility
Roads and
Maritime

Timing
Detailed
design, preconstruction

6.15 Summary of beneficial effects
A summary of the beneficial effects of the proposal has been provided below:
•
•

•

Increased capacity of the Pacific Highway between Parsons Road and Ourimbah Street
Lisarow to cater for predicted growth in the Central Coast region
Improved safety and level of service for pedestrians and cyclists using the Pacific Highway
between Parsons Road and Ourimbah Street Lisarow though the provision of pedestrian
crossings at upgraded intersections and improving the shared use pathways alongside the
Pacific Highway
Improved safety for motorists through a reduction in the risk of crashes, particularly at the
upgraded intersections along the Pacific Highway between Parsons Road and Ourimbah
Street Lisarow.

6.16 Summary of adverse effects
The adverse effects of the proposal would be both temporary (during construction), and long-term.
Temporary construction impacts would include:
•

Disruptions to traffic and property accesses
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•
•
•
•
•
•

Noise and vibration, dust generation, increased risk of spills and contamination, and erosion
and sedimentation
Impacts on visual and local amenity from construction activity, clearing of vegetation, and
generation of wastes
Water treatment
Landscaping
Urban design
The leasing of property.

The main long-term impacts would be:
•
•
•
•

•

Removal of exotic and native vegetation including 0.35 hectares of TSC Act listed EEC
Freshwater Wetlands and 2.78 hectares of the TSC Act Listed Swamp Sclerophyll Forest
Clearing of threatened flora species listed under the TSC Act and the EPBC Act, including
2.61 hectares of vegetation containing Melaleuca biconvexa
Potential indirect impacts on 0.73 hectares of Melaleuca biconvexa from changes in
hydrology during flood levels from operation of the proposal
Potential increase of 0.13 metres in the one per cent AEP flood levels in Cut Rock Creek and
a potential increase of 0.45 metres within Wetland B. These flooding impacts would be
localised and confined to the creek channel and the riparian zone and would not affect
downstream receiver
Acquisition of property for the proposal.
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7

Environmental management

This chapter describes how the proposal will be managed to reduce potential environmental
impacts throughout detailed design, construction and operation. A framework for managing the
potential impacts is provided with reference to environmental management plans and relevant
Roads and Maritime Services QA specifications. A summary of site-specific environmental
safeguards is provided as detailed in Chapter 6 and the licence and/or approval requirements
required prior to construction are also listed.

7.1

Environmental management plans (or system)

A number of safeguards and management measures have been identified in order to minimise
adverse environmental impacts, including social impacts, which could potentially arise as a result
of the proposal. Should the proposal proceed, these management measures would be
incorporated into the detailed design and applied during the construction and operation of the
proposal.
A Project Environmental Management Plan (PEMP) and a Contractors Environmental
Management Plan (CEMP) will be prepared to describe safeguards and management measures
identified. These plans will provide a framework for establishing how these measures will be
implemented and who would be responsible for their implementation.
The plans will be prepared before construction of the proposal and must be reviewed and certified
by the Roads and Maritime Services Environmental Officer, Central Coast region prior to the start
of any on-site works. The CEMP will be a working document, subject to ongoing change and
updated as necessary to respond to specific requirements. The CEMP and PEMP would be
developed in accordance with the specifications set out in:
•
•
•
•

7.2

QA Specification G10 – Traffic Management
QA Specification G36 – Environmental Protection (Management System)
QA Specification G38 – Soil and Water Management (Soil and Water Plan
QA Specification G40 – Clearing and Grubbing.

Summary of safeguards and management measures

Environmental safeguards outlined in this document would be incorporated into the detailed design
phase of the proposal and during construction and operation of the proposal, should it proceed. All
mitigation measures included in Table 7-1 will be included in the three QA specifications listed
above and will form part of the CEMP and PEMP for the proposal when implemented by the
construction contractor. These safeguards would minimise any potential adverse impacts arising
from the proposal on the surrounding environment. The safeguards and management measures
are summarised in Table 7-1.
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Table 7-1: Summary of site specific environmental safeguards
No.

Impact

Environmental safeguards

Responsibility

Timing

G-1

General

All environmental safeguards must be incorporated within the following:
• Project Environmental Management Plan
• Detailed design stage
• Contract specifications for the proposal
• Contractor’s Environmental Management Plan

Project manager

Pre-construction

G-2

General

The following measures will be implemented:
• A risk assessment must be carried out on the proposal in accordance with
the Roads and Maritime Services Project Pack and PMS risk assessment
procedures to determine an audit and inspection program for the works. The
recommendations of the risk assessment are to be implemented.
• A review of the risk assessment must be undertaken after the initial audit or
inspection to evaluate is the level of risk chosen for the project is
appropriate.
• Any works resulting from the proposal and as covered by the REF may be
subject to environmental audit(s) and/or inspection(s) at any time during their
duration.

Project manager and
regional environmental
staff

Pre-construction

General

After first audit

G-3

General

The environmental contract specificationsG36, G38 and G40 must be forwarded
to the Roads and Maritime Services Environment (Central Coast region) for
review at least 10 working days prior to the tender stage.
A contractual hold point must be maintained until the CEMP is reviewed by the
Roads and Maritime Services Environment Manager (Central Coast region).

Project manager

Pre-construction

G-4

General

The Roads and Maritime Services Project Manager must notify the Roads and
Maritime Services Environment Officer (Central Coast region) at least five
working days prior to work commencing.

Project manager

Pre-construction

G-5

General

All businesses and residences likely to be affected by the proposed works must
be notified at least five working days prior to the commencement of the
proposed activities.

Project manager

Pre-construction
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No.

Impact

Environmental safeguards

Responsibility

Timing

G-6

General

Environmental awareness training must be provided, by the contractor, to all
field personnel and subcontractors.

Contractor

Pre-construction and
during construction
as required.

Impacts to native vegetation are to be avoided where possible, through the
detailed design stage following review of biodiversity constraints and sensitive
placement of construction compounds.

Roads and Maritime

Detailed design

Construction contractor

Pre-construction and
during construction

Biodiversity
B-1

Impacts to native
vegetation

The proposal will be designed to minimise impacts to areas of high condition
vegetation and the population of the threatened Melaleuca biconvexa where
possible during the detailed design phase.
B-2

Impact on flora and
fauna

A Flora and Fauna Management Plan will be prepared as part of the
Construction Environmental Management Plan (CEMP). It will be prepared in
accordance with the Roads and Maritime Biodiversity Guidelines: Protecting and
managing biodiversity on RTA projects (RTA 2011) (Biodiversity Guidelines)
and Section 4.8 of QA Specification G36 Environment Protection. The plan will
include a clearing procedure which will include:
• The process for pre-clearing surveys in accordance with Guide 1 of the
Biodiversity Guidelines
• A procedure for dealing with unexpected threatened species finds on site
• Identifying, defining and managing exclusion zones for construction sites,
including temporary fencing requirements, to avoid damage to vegetation.
Maps of exclusion zones will be provided and developed in accordance with
Guide 2 of the Biodiversity Guidelines
• Staged habitat removal in accordance of Guide 4 of the Biodiversity
Guidelines
• A process for fauna handling in accordance with Guide 9 of the Biodiversity
Guidelines including a requirement to contact a local vet and wildlife handler
before vegetation clearance to ensure they will be willing to treat any fauna
injuries that may occur during clearing and other construction activities
• Identified nearby habitats along the proposal suitable for the release of
fauna, should they be encountered any time during construction, including
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No.

Impact

Environmental safeguards

Responsibility

Timing

pre-clearing and clearing process
• Provision for the education of all construction personnel with regards to the
importance of clearing limits, exclusion zones and remnants/individual trees
of value
• Coarse woody debris and rocks removed in the process of clearing shall,
where practical, be placed in areas of vegetation located next to the
proposal in accordance with Guide 5 of the Biodiversity Guidelines.
• Measures to prevent the introduction and/or spread of pathogens such as
bacteria and fungi need to be incorporated into the CEMP for the proposal.
• Measures to confirm the presence of pathogens/disease causing agents
such as bacteria and fungi may be undertaken before construction and
would inform the need to development site specific management actions.
This includes a background search of government-maintained websites for
the most recent known locations of contamination and for the most up-todate hygiene protocols for each pathogen. If risks are identified in the vicinity
of the proposal, testing from a National Association of Testing Authorities
(NATA) approved laboratory may be required to confirm the presence of
pathogens in the soil and/or water.
B-3

Impacts to retained
vegetation

Existing trees, plants, and other vegetation that are to remain within or adjacent
to Existing trees, plants, and other vegetation that are to remain within or
adjacent to the proposal are to be preserved where practical to prevent damage
or injury and in accordance with the Roads and Maritime Biodiversity Guidelines
(RTA 2011).
Areas of retained vegetation are to be identified and protected as exclusion
zones in accordance with the Biodiversity Guidelines RTA 2011).

Construction Contractor

Construction

B-4

Removal of vegetation

A Landscape Management Plan (refer to mitigation measure LA-5) and a
Wetlands Management Plan (refer to mitigation measure B-13) will be
developed for the proposal to manage impacts from the removal of vegetation.
The Landscape Management Plan will cover all areas of vegetation and the
Wetland Management Plan will specifically cover areas of EEC and the
threatened flora Melaleuca biconvexa impacted by construction of the proposal.
The plans will include but not be limited to the following:
• Replanting using species representative of the natural ecological

Construction contractor

Pre-construction and
post-construction
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No.

Impact

Environmental safeguards
•

•
•
•

B-5

Removal of vegetation

During the detailed design phase opportunities to reduce the requirement for
clearing will be sought and undertaken where possible. This could include:
•

Maintain and where possible minimise the width of the alignment in areas
where the road adjoins EECs and/or Melaleuca biconvexa

•

By use of temporary or permanent retaining walls and/or dry stone walls in
place of batters around individual indigenous trees and around stands of
Melaleuca biconvexa in order to protect vegetation and avoid loss

•

Minimising the size of the construction footprint and subsequent removal of
vegetation. Specific measures include:

−
−
−
Removal of vegetation

Timing

Roads and Maritime

Detailed design

Construction contractor

During construction

communities of the immediate area excluding threatened species
Where practical it will include replanting of foraging species for the Grey
Headed Flying Fox but will avoid planting too close to the road and
powerline easements
Any re-establishment of habitat will take into account Guide 3 of the
Biodiversity Guidelines (RTA 2011)
Swales will be planted with indigenous wetland plants with a particular focus
on macrophytes, however threatened species will be avoided
Planting will include measures to facilitate fauna passage along Cut Rock
Creek in areas in and next to the construction footprint.

−

B-6

Responsibility

Avoiding threatened flora species where possible, particularly areas of
Melaleuca biconvexa this may include replacing batters in some
locations to retaining walls
Minimise impacts to areas of higher condition terrestrial and aquatic
habitats
Minimise impacts to threatened ecological communities
Maintaining existing water quality and hydrological flow regimes.

Vegetation removal to be in accordance with Roads and Maritime Specification
G40 Clearing and Grubbing.
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No.

Impact

Environmental safeguards

Responsibility

Timing

B-7

Impact on aquatic
ecosystems

The design of creek and waterway crossings will maintain fish passage in
accordance with “Why do fish need to cross the road? Fish passage
requirements for waterway crossings” (Fairfull and Witheridge 2003 and NSW
Fisheries Policy and Guidelines for fish habitat conservation and management
(DPI, 2013)).

Roads and Maritime

Detailed design

B-8

Impact on Melaleuca
biconvexa a

Individuals of Melaleuca biconvexa within the construction footprint will be
retained where possible.
The clearing footprint includes a 10 metre buffer from the base of batters.
Following construction this area would likely regenerate naturally and is
expected that regeneration of Melaleuca biconvexa would occur. Soil
disturbance in this area will be avoided where possible to maintain the viability
of propagules (ie seeds, roots, rhizomes) in the soil so that this area will readily
regenerate following construction.

Roads and Maritime

Pre-construction

B-9

Controlling the spread
of noxious weeds

A Weed Management Plan will be developed as part of the CEMP in
accordance with Roads and Maritime Biodiversity Guidelines (Guide 6: Weed
Management) and Introductory Weed Management Manual (Natural Heritage
Trust 2004). Specific attention will be given to the areas of EEC and Melaleuca
biconvexa on Roads and Maritime controlled lands or alternatively specific weed
management actions will be incorporated into the Wetland Management Plan.
Noxious weeds will be disposed of to a licensed waste facility.
The Weed Management Plan should be consistent with other plans of
management for the area.
As part of the weed management plan a site assessment by an ecologist or
person trained in weed identification and management would be required to
assess the extent and severity of weed species in the clearing footprint with
particular emphasis on noxious weed species. A weed management plan should
also be consistent with other plans of management for the area.
The Weed Management Plan or specific actions would include descriptions and
mapping of major weed infestations during pre-clearing surveys and appropriate
management actions to be undertaken for each infestation. The details of the
Weed Management Plan may include:
• Weed management priorities and objectives.

Construction contractor

Construction
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No.

Impact

Environmental safeguards
•
•
•
•
•
•
•

B-10

Controlling the spread
of pathogens/
diseases

Responsibility

Timing

Construction contractor

Construction

Sensitive environmental areas on Roads and Maritime controlled lands.
Location of weed infested areas.
Mechanical weed control methods such as slashing or mowing, as well as a
range of herbicides to avoid the development of herbicide resistance.
Measures to prevent the spread of weeds.
A monitoring program to measure the success of weed management.
Appropriate disposal of weed infested materials and soils to be identified in
the CEMP.
Communication strategies to improve contractor awareness of weeds and
weed management.

If pathogens/disease causing agents are found to be present, measures to
prevent the introduction and/or spread of these pathogens/disease causing
agents are to be incorporated into the CEMP for the proposal. The CEMP will be
developed in accordance with Guide 7 Pathogen Management of the Roads and
Maritime Biodiversity Guidelines (RTA 2011) and will include the following:
•

Vehicle and boot wash down procedures and facilities will be made
available to ensure vehicles and footwear are free of pathogens before
entering and leaving site

•

Regular communication to staff and contractors during inductions and
toolbox talks, of the risk of spreading pathogens and the mitigation
measures required on site.

•

To avoid the introduction of pathogens into the area, all new plant and top
soil material brought to site will be certified disease-free by the supplier

•

Construction work will be programmed to move from uninfected areas to
any known infected areas

•

Restricting vehicles to designated tracks, trails and parking areas.
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No.

Impact

Environmental safeguards

Responsibility

Timing

B-11

Wildlife connectivity

Revegetation around and beneath the rail overbridge will aim to provide some
low cover for fauna approaching and exiting the structure.
In-stream structures will be designed and constructed to minimise potential
impacts to fish passage with consideration to “Why do Fish Need to Cross the
Road? Fish Passage Requirements for Waterway Crossings" (Fairfull and
Witheridge 2003).

Construction contractor

Construction

B-12

Impacts to EECs

Before clearing, exclusion zones will be erected to identify environmentally
sensitive areas such as EECs in accordance with Roads and Maritime
Biodiversity Guidelines (Guide 2 Exclusion Zones).
The location of EECs will be mapped and identified in the CEMP.

Construction contractor

Construction

B-13

Impacts to EECs and
Melaleuca biconvexa

A suitably qualified ecologist will develop a Wetland Management Plan that will
document specific pre-construction and construction mitigation measures. The
plan should include a program to monitor the effectiveness of mitigation
measures and will be prepared before the start of construction. The contents of
the Wetland Management Plan will include but not be limited to the following:

Roads and Maritime

Detailed design

•

Introduction – purpose, objectives, background and report structure

•

Management and mitigation measures – environmental management
responsibilities, pre-construction management measures, including survey,
type and location of control measures. Construction measures will include
but not limited to contractor education and induction, hygiene and preclearance protocols, fencing, during construction

•

Monitoring –methods, timing, intensity and duration, controls, performance
indicators and criteria, proposal review and monitoring, responsibility, timing
and corrective actions reporting requirements and periods.

•

A summary and implementation schedule.
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No.

Impact

Environmental safeguards

Responsibility

Timing

B-14

Impacts to EECs and
Melaleuca biconvexa

A Biodiversity Offset Strategy (for inclusion as Appendix E of the SIS) will be
prepared to investigates the offsets required and the availability of suitable
offsets in the region to compensate for the loss of important habitat associated
with the proposal. The offset strategy will focus on identifying offsets that
contain a population of Melaleuca biconvexa and the endangered ecological
communities (swamp sclerophyll forest and/or freshwater wetlands) and which
would include potential habitat for threatened fauna species affected by the
proposal.
The final selection of offset sites will be subject to site survey using the
Biobanking Assessment Methodology to compare the condition of the site
habitats and ecosystem credits with those being impacted.
The revised figures for vegetation clearing impacts to the two EECs; Freshwater
Wetlands and Swamp Sclerophyll Forest (as summarised in Table 6-8) and
individuals of Melaleuca biconvexa (as summarised in Section 6.1.3) will be
published in the SIS and used in the Biodiversity Offset Strategy for calculating
offset requirements for the proposal.

Roads and Maritime

Detailed design

B-15

Management of
unexpected finds

Pre-clearing surveys will be undertaken by an experienced ecologist to identify
any nesting/roosting animals present in the project area. In particular it would be
important to conduct a pre-clearing inspection for any artificial structures such
as culverts which are proposed to be physically disturbed. The inspection is
required to identify if threatened bat species are present and are using the
structure for roosting and/or breeding habitat. The inspection will be conducted
during the day and will ensure that all cracks, fissures, scuppers, lifting holes,
etc., within concrete structures are inspected for microbats prior to any works
commencing.
Because no structures are proposed to be demolished, it is unlikely works will
have a significant impact on any microbats roosting in adjacent structures.
However, if bats are found, an appropriately qualified ecologist will be engaged
and provide advice on work methods and timing to minimise impacts on the
bats. If exclusions are required, these will be done in accordance with a Bat
Management Plan prepared by an appropriately qualified ecologist.
While the study area has been assessed as containing sub-optimal habitat for
threatened frogs there is low to moderate potential for some species to occur.
Because of this, the unexpected threatened species finds procedure will be

Construction contractor

Construction
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No.

Impact

Environmental safeguards

Responsibility

Timing

followed as outlined in the Roads and Maritime Biodiversity Guidelines (RTA
2011). This procedure is particularly relevant to the potential presence of
microbats in artificial structures and threatened frogs in freshwater aquatic
habitats. The procedure is to be adopted through the construction phase of the
project.
As a first step photos and descriptions of roosting bats and threatened frogs are
to be included in the CEMP and/or the flora and fauna management sub-plan.
All personnel will be inducted on the potential for these threatened species
occurring on site and the unexpected threatened species finds procedure.
B-16

Impacts to threatened
flora and fauna

All conditions and requirements from the OEH SIS concurrence will be
incorporated into the CEMP, Wetlands Management Plan, or plans.

Construction contractor

Detailed design

Impacts to traffic flow
and property access
during construction

A detailed traffic management plan (TMP) will be prepared during the detailed
design phase. The TMP will be prepared in accordance with the Roads and
Maritime Guide to Traffic Control at Work Sites and Roads and Maritime QA
Specification G10 Traffic Management and will include guidelines, general
requirements and procedures to be used when activities or areas of work have a
potential impact on existing traffic arrangements. The TMP may be submitted in
stages to reflect the progress of work and will:

Construction contractor

Pre-construction

Traffic
TT-1

• Consider other developments that may also be under construction, to
minimise traffic conflict and congestion that may occur due to the cumulative
increase in construction vehicle traffic
• Make provision for consultation with relevant local government authorities,
emergency services, the community and transport service providers, as
appropriate. Consultation will be in accordance with the consultation strategy
for the proposal.
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Impact

Environmental safeguards

Responsibility

Timing

TT-2

Impacts to traffic flow
and property access
during construction

Traffic control plans (TCPs) will be prepared for the appropriate stage of work in
accordance with the Roads and Maritime Traffic Control at Worksites Manual
and Roads and Maritime QA Specification G10 Traffic Management.
Roads and Maritime will consider safe access options to Lisarow Station from
Railway Crescent in consultation with Sydney Trains during the detailed design.

Construction contractor

Pre-construction,
construction

TT-3

Impacts to traffic flow
and property access
during construction

A vehicle movement plan (VMP) and appropriate haulage routes will be
developed in accordance with Roads and Maritime QA Specification G10 Traffic
Management, to ensure that traffic associated with the works manoeuvre safely
into and out of traffic streams and work areas. This will include consideration of
emergency vehicle access.

Construction contractor

Pre-construction

TT-4

Modification of public
transport routes and
stops

Temporary bus stops (including the stop east of Lisarow Station) will be installed
as close as reasonable to existing stops to limit impact to commuters and bus
operators. The temporary bus stop locations will be selected in consultation with
Busways, Red Bus Service and NSW Trains to identify appropriate sites. The
bus stops (with the exception of the removed bus stops) will be reinstated after
construction. The temporary locations will also be identified as part of the Traffic
and Transport Management Plan which will be developed as part of the CEMP
in accordance with Roads and Maritime QA specification G10 Traffic
Management and Disability Standards for Accessible Public Transport 2010.
Roads and Maritime will consult with Busways, Red Bus Service and NSW
Trains to identify appropriate sites for bus stops.
Bus stops will be reinstated after construction is complete.

Construction contractor/
Roads and Maritime

Pre-construction

TT-5

Impacts to rail traffic
from rail track
possessions

The timing and duration of rail track possessions will be scheduled through
consultation with NSW Trains, and where possible occur concurrently with other
track possessions.
The design of the bridge will be developed during the detailed design phase to
minimise the number of track possessions required during construction.

Construction contractor/
Roads and Maritime

Detailed design and
pre-construction
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Environmental safeguards
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TT-6

Impacts to local roads
during construction

Roads and Maritime will undertake a photographic inspection of local roads
surrounding the proposal before construction in order to identify condition of the
local roads. Follow-up condition surveys will be taken during and at the end of
construction to identify any damage from construction vehicles during
construction of the proposal. Any damage to the local roads will be repaired by
Roads and Maritime to that identified in the existing condition survey.

Roads and Maritime

Pre-construction

• Enlargement and optimisation of the cross drainage culverts where possible
• Inclusion of debris guards at the inlets of selected culverts to reduce the risk
of blocking
• Use of land between the Pacific Highway and railway line, north of Lisarow
Station for temporary flood detention
• Placement of a concrete retaining wall along the railway corridor to keep
flood level increases within low lying land, and to avoid impact on the Main
Northern Railway
• In the selection of road furniture, consider avoiding solid obstructions and
features, such as noise barriers, which will obstruct flows in extreme flood
events during which the highway will be overtopped
• Maintain finished surface levels on Macdonalds Road and The Ridgeway
close to existing levels to avoid flood level increases.
• Remodelling of flooding impacts will be undertaken during detailed design
for the construction of the viaduct option for the southern approach to the rail
overbridge.
• The remodelling will consider the changed water levels during flood events
on Wetlands A, B and C and where possible design out changes in
hydrology
• Investigate scour protection measures downstream of the new Macdonalds
Road culverts to manage flow velocity increases as part of the proposal.

Detailed design

Detailed design

Flooding and hydrology
FH-1

Flood impacts during
operation of the
proposal
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FH-2

Flooding impacts on
construction site
compounds and
stockpiles

The stockpile sites are to be located in areas away from flood flow paths, and
preferably where peak flood depths and velocities are likely to be low.

Construction contractor

Pre-construction

FH-3

Flooding and scour
impacts from diverting
drainage lines

The design and capacity of temporary diversions and clean water pipes will be
appropriately assessed and monitored to ensure there are no scour or flooding
impacts during construction.

Construction contractor

Construction

Noise and vibration
NV-1

Impacts to sensitive
receivers from
operational noise

Following consultation with affected landholders, feasible and reasonable
measures that could be selected to manage potential operational noise impacts,
will be identified. All feasible and reasonable measures will be considered in
accordance with the NSW Road Noise Policy (DECCW, March 2011) and
Practice Note iv of the Roads and Maritime Environmental Noise Management
Manual (ENMM).

Roads and Maritime

Detailed design

NV-2

Impacts to sensitive
receivers from
operational noise

Post-construction monitoring will be undertaken in accordance with Practice
Note viii of Roads and Maritime Environmental Noise Management Manual. The
monitoring will be undertaken between 6-12 months of opening of the proposal
to identify the effectiveness of the operational noise mitigation measures. Where
noise levels exceed the predictions all further feasible and reasonable measures
will be considered.

Roads and Maritime

Post construction

NV-3

Impacts to sensitive
receivers from
construction noise

A Noise Management Plan (NMP) and a Vibration Management Plan (VMP) will
be prepared as part of the CEMP before construction in accordance with QA
Specification G36 Environment Protection.
The NMP and VMP will address all stages of construction.
These plan will include but not be limited to:

Construction contractor

Pre-construction

•
•
•

The use of alternative low-noise processes and equipment
The placement of work compounds, parking areas, equipment and material
stockpile sites away from noise-sensitive locations
The use of screening or enclosures for noise-generating equipment.
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Restrictions on times when noisy work can be carried out
A process for assessing maximum noise levels for each proposal phase
Put the compound buildings close to sensitive receivers to form a buffer from
the compound site.
Consultation with affected residents before construction occurring and
throughout works. A consultation strategy will be developed and will include:

•
•
•

•
•

A process for handling and responding to noise or vibration related
complaints
The maintenance and operation of construction plant and equipment. All
plant and equipment will be:
− Fitted with properly maintained noise suppression devices in accordance
with the manufacturer’s specifications
− Maintained in an efficient condition

• Operated in a proper and efficient manner.
NV-4

Noise impacts
out-of-hours
construction

from

Where out-of-hours construction is required, a detailed assessment will be
carried out to identify specific impacts and mitigation measures.
Following the development of a detailed construction methodology, a detailed
assessment of likely construction noise impacts will be undertaken to identify
specific impacts and mitigation measures.

Construction contractor

Construction

NV-5

Noise
impact
for
acutely
affect
residences

General mitigation and construction noise management measures will be
implemented for the proposal and additional consideration will be given to the
category of ‘highly noise affected’ receivers.
Sensitive receivers will be notified before any work planned to be carried out
outside normal construction hours starts.
Appropriate noise mitigation measures in accordance with the ENMM practice
note (iv) will be investigated during detailed design and applied as necessary
before construction.

Construction contractor

Construction
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NV-6

Vibration impacts on
buildings and heritage
items

Building condition inspection reports must be completed in accordance with QA
Specification G36 for all heritage structures in the work area and any other
nearby structures or buildings at risk from vibration impacts.
Undertake a follow up building condition inspection of all heritage structures in
the work area when work is complete.

Construction contractor

Pre-construction and
during construction
as required

NV-7

General
vibration
during construction

Appropriately sized equipment will be selected to minimise vibration emissions
where required.

Construction contractor

Construction

NV-8

Vibration
monitoring
near the cemetery

To avoid or reduce the impact of vibration during construction near the
cemetery:

Construction contractor

Construction

Design contractor and
Roads and Maritime

Detailed design

•
•

•

Undertake vibration monitoring proactively and in response to community
complaints to determine the extent of actual vibration levels
Carry out attended vibration monitoring in accordance with the criteria set
out in DIN 4150 -3, Part 3: Structural Vibration in Buildings: Effects on
Structures as construction approaches the Lisarow Cemetery. Monitoring is
to be carried out by suitable qualified and experienced specialists. The
purpose of this monitoring will be to determine site specific separation
distances for ongoing work
If any damage to graves occurs based on the photographic pre-condition
survey of graves completed before work s starts all work must stop and,
safeguards as set out in mitigation measure NA-7 must be implemented.

Water quality
WQ-1

Pollution as a result of
sediment entering
waterways during
construction

Water management controls and an associated maintenance and inspection
program will be developed during detailed design in accordance with the water
quality control strategy for the proposal included in Appendix L.
Controls to improve the water quality from construction sites will include
sediment basins as shown in Figure 1-2. During detailed design, the following
will be confirmed:
• Location and size of sedimentation basins
• Capacity for spills in the sediment basin design volume
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WQ-2

Pollution as a result of
sediment entering
waterways during
construction

Responsibility

Timing

Construction contractor

Pre-construction

Installation of other water quality measures where required.

A Soil and Water Management Plan (SWMP) will be developed in accordance
with the Managing Urban Stormwater – Soils and Construction, Volumes 1 and
2D (Landcom, 2004 and DECCW, 2008) and RTA Road Design Guideline:
Section 8 Erosion and Sedimentation (RTA 2003) and QA Specification G38
Soil and Water Management (SWMP) (Roads and Maritime, 2011c).
The SWMP will include, but not be limited to procedures for controlling the
following standard activities:
• Mud and litter transfer
• Maintenance and cleaning of sediment controls
• Soil and stockpile management (in accordance with Roads and
Maritime Stockpile Site Management Guideline (RTA 2011f)
• Work within wetlands and in Cut Rock Creek
• Tannin leachate management control (if stockpiling of vegetation will
occur during construction)
• Chemical water quality controls
• Maintenance regimes for all controls
• Water quality monitoring method and checklists.
The SWMP will include a preliminary erosion and sediment control plan (ESCP)
which will identify the erosion and sediment control measures that will be
implemented on site.
Progressive ESCPs will be developed throughout construction to reflect the
changes in activities and risk throughout the construction process. The plan will
include diagrams of erosion and sediment control techniques and details of
when and where these measures will be applied.
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WQ-3

Pollution as a result of
sediment entering
waterways during
construction

A soil conservationist from the Roads and Maritime Erosion, Sediment and Soil
Conservation Consultancy Services Register will be engaged during Detailed
Design stage to develop an Erosion and Sediment Management Report which
will inform the SWMP.
The construction contractor will undertake regular inspections throughout the
construction phase of the proposal to ensure the mitigation measures included
in the SWMP are implemented.

Roads and Maritime

Detailed design

Construction contractor

Construction

WQ-4

Site management
erosion controls

Construction activities will be sequenced and managed to minimise potential
water quality degradation due to erosion. Management methods will include:
• Early installation of physical controls, including cross drainage to convey
clean water around or through the site and the construction of the two
sedimentation basins identified in Jacobs (2014, j) refer to Figure 1-2 and
Appendix L
• Minimising the duration of exposed topsoil by retaining topsoil cover,
grassed drainage lines and shrub cover on the soil surface for as long as
possible
• Minimising the extent of disturbed areas
• Minimising stockpiling areas
• Minimising the lengths of slopes through limiting the extent of excavations
and the use of diversion drains to reduce water velocity over disturbed areas
• Where possible, constructing working platforms from rock fill so that bare
earth is not exposed
• Progressive rehabilitation or sealing of work areas.

Construction contractor

Construction

WQ-5

Contaminants entering
receiving
environments during
construction

The following measures will be implemented to minimise the risk of
contaminants entering receiving environments:
• All fuels, chemicals and liquids will be stored and disposed of in accordance
with DECC Storing and Handling Liquids: Environmental Protection
Participants Manual, (May 2007) and stored in impervious bunded areas
located a minimum of 50 metres from drainage lines or waterways
• Do not refuel or maintain plant and equipment, mix cutting oil with bitumen,
or carry out any other activity which may result in spillage of a chemical, fuel
or lubricant at any location which drains directly to waters or environmentally

Construction contractor

Construction
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sensitive areas, without the appropriate temporary bunding being provided
Plant, equipment and vehicle wash down will occur in a designated bunded
area away from waterways and drainage lines
All concrete washout will occur into a sealed receptacle or bunded concrete
washout with an impermeable liner. The concrete washout must be sized to
be 120 per cent of the estimated volume of the waste that will be received
into the washout at any one time
Any material transported onto road surfaces will be swept and removed at
the end of each working day.

WQ-6

Impacts on
downstream water
quality during
construction and
operation

A Water Quality Monitoring Plan will be prepared in accordance with Roads and
Maritime’s Guideline for Construction Water Quality Monitoring (RTA, 2003).
The plan will focus on the water quality of receiving waterways. It will include
water quality monitoring:
• Before construction: Water quality monitoring at sites where the most recent
sampling data is over one year old to provide assurance of compliance with
regulatory requirements. Sampling locations, monitoring frequency and
monitoring methodology will be determined during detailed design
• During construction: Monitoring to immediately detect any environmental
degradation as a result of construction work.

Roads and Maritime

Pre-construction,
construction

WQ-7

Contaminants
entering receiving
environments during
operation

Water management controls and an associated maintenance and inspection
program will be developed during detailed design in accordance with the water
quality control strategy for the proposal (Jacobs, 2014j). Currently this includes
the water quality controls as shown in Figure 2-7.
Scour mitigation devices such as energy dissipaters will be included in the
drainage design where scour may occur along drainage outlet points, existing
natural channels, batter outlets and basin spillways. After construction, the
operational water quality basin will be managed and maintained by Gosford City
Council, who will be responsible for periodically cleaning out the basins during
operation.

Roads and Maritime

Detailed design and
operation
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WQ-8

Pollution of
downstream
waterways due to
maintenance practices
during operation

Roads and Maritime’s standard maintenance controls will be applied in a
manner that will minimise any potential water pollution due to maintenance
practices (such as herbicide use, mowing, and road surface cleaning).

Roads and Maritime

Detailed design and
operation

WQ-9

Accidental spill /
contamination of the
surrounding
environment during
construction

A site specific emergency spill plan will be developed, and include spill
management measures in accordance with the Roads and Maritime Code of
Practice for Water Management and Bunding and Liquid Chemical Storage,
Handling and Spill Management (DEC 2005b).
Should a spill occur during construction, the emergency spill plan will be
implemented and the incident will be managed in accordance with the Roads
and Maritime “Environmental Incident and Classification and Reporting
procedure”.
Emergency spill kits will be kept at areas identified as having the highest spill
risk at all times during construction.

Construction contractor

Construction

WQ-10

Pollution as a result of
sediment runoff from
stockpiles

The location of the stockpile and storage areas within the main construction
compound area and construction footprint would be subject to the site location
criteria set out in the Stockpile Site Management Procedure (RTA 2011) and QA
specification R44-Earthworks - IC-QA-R44 (Roads and Maritime, 2011a). They
would ideally be located:
• On relatively level ground
• In a place accessible to construction traffic and deliveries
• Away from areas of ecological and heritage conservation value
• In areas previously disturbed within the proposal area that do not require the
clearing of native vegetation
• Away from residential buildings or heritage items
• In plain view of the public to deter theft and illegal dumping
• Close to key construction activities to minimise transport of materials and
equipment
• Within the area of potential impact on minimise impacts on private and public
property

Construction contractor

Construction
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WQ-11

Pollution as a result of
waste onsite

Responsibility

Timing

Construction contractor

Construction

In areas not prone to flash flooding and more than 40 metres from a
watercourse
Outside the drip line of trees.

Liquid and solid waste would be removed by tanker or truck and disposed of offsite at a suitably licensed facility able to accept those wastes for storage, reuse
or disposal. Fuel and chemical storage areas would be bunded and protected in
accordance with the specifications set out by the Office of Environment and
Heritage (OEH) and WorkCover.
Each site would be securely fenced with temporary fencing. Signage would be
erected advising the general public of access restrictions. Upon completion of
construction, the temporary compound, work area and stockpile sites would be
removed, cleared of all rubbish and materials, and rehabilitated.

Non-Aboriginal heritage
NA-1

Impacts to heritage
items of local
significance

Consultation will be undertaken with Gosford City Council about potential
impacts to the Lisarow Cemetery which is listed under the Gosford LEP, refer
further to Table 5-2.

Roads and Maritime

Detailed design

NA-2

Demolition of the
Pryor Brothers Store

As required as part of DA for the demolition of Pryor Brothers Store, archival
and photographic recording of the Pryor Brothers Store has been undertaken in
order to document the character of the building prior to its demolition.
Roads and Maritime will install a plaque to commemorate the history and
heritage values of the former building during the construction phase of the
proposal.
The plaque will be installed in accordance with Roads and Maritime’s draft
Heritage Interpretation Guidelines or advice from Roads and Maritime’s heritage
specialists.

Roads and Maritime

Pre-construction and
construction

NA-3

Impact on heritage
items from
construction activities

Construction site inductions will include a briefing of heritage items located close
to the proposal area and construction areas. Heritage items will be fenced off
and appropriate signage erected.

Roads and Maritime and
construction contractor

Construction
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NA-4

Removal and
relocation of the
cemetery gates

The Lisarow Cemetery gates will be removed and relocation as part of the
proposal. To minimise impact on the heritage significance of the cemetery, the
following must be undertaken:
• Before the gates are removed, detailed photography of the gate will be
completed and then each stone of the gate will be numbered with a nonpermanent marking to ensure that they can be restored in the exact same
order
• Remove the stone and the gates from the construction site and store
securely to prevent loss or theft of the original material
• Remove and relocate the gates using an appropriately qualified stonemason
• The existing cemetery gate will be relocated and incorporated into the stairs
/ retaining wall structure that will be constructed along the cemetery
boundary. The exact location of the new gate will be identified in detailed
design but will be situated as close as possible to its existing location. The
sandstone stones that form the existing gate will be re-used in the new gate
and the retaining wall in this location will be finished such that it ties in with
the heritage values of the cemetery.

Roads and Maritime and
construction contractor

Construction

NA-5

Removal of the
vegetation along the
cemetery boundary

Fast growing native tree species (such as Acacias spp identified within Coastal
Narrabeen Moist Forest) will be planted along the new border of the cemetery.
More permanent, slow growing species (such as Spotted Gum (Corymbia
maculate) and Bottlebrush (Callistemon sp.) will also be planted that will
become a replacement for the fast growing trees, refer to the landscape plan,
Figure 12 in Appendix D.

Roads and Maritime and
construction contractor

Construction

NA-6

Potential physical
damage to the
headstones and the
above ground
components of the
graves

Before the start of the construction work, barrier fencing must be installed
between the graves and the proposal with a buffer of five metres between the
graves and the fencing. The fencing must not intrude into the ground surface of
the cemetery.
No machinery or vehicles are to be used or parked within the boundary of the
cemetery. All mechanical work must be undertaken from the road and road
reserve. When required, workers may work within the boundary of the cemetery
only if they are on foot.

Roads and Maritime and
construction contractor

Pre-construction and
construction
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NA-7

Potential physical
damage to the
headstones and the
above ground
components of the
graves due to
vibration.

Construction methods with reduced levels of vibration, and monitoring of
vibration levels will be required in accordance with the Noise and Vibration
Assessment for the proposal.
A building condition inspection report including a photographic record of the
graves will be undertaken before the start of work by a qualified contractor, and
the condition reassessed following the completion of construction.
Ongoing monitoring of the condition of headstones and other grave components
must also take place throughout construction.
If any damage occurs during construction, additional protection of the
headstones and grave components will be required. Protective measures may
include:

Roads and Maritime and
construction contractor

Construction

Roads and Maritime and
construction contractor

Construction

Roads and Maritime

Detailed design

•
•
•
•
•

NA-8

Unexpected heritage
find

The erection of support structures; shoring up of the headstones and above
ground components of the graves
Stabilisation, reconstruction or restoration of the susceptible headstones
and grave components
Decisions about protective measures will be made with input from a suitably
qualified heritage consultant and a qualified stonemason
Where damage to the above ground components of the graves has
occurred, it will be repaired once construction is complete
Repairs will be undertaken by a suitably qualified stonemason with input
from a qualified heritage consultant.

If unexpected heritage item/s, archaeological remains or potential relics are
uncovered during construction, all work will near the material/find and the Roads
and Maritime Standard Management Procedure - Unexpected Archaeological
Finds (Roads and Maritime 2015) will be followed.

Landscape character, visual amenity and urban design
LA-1

Change of landscape
character and visual
impact

Detailed design will be undertaken according to the urban design vision,
objectives and principles which underpin the concept design.
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LA-2

Visual impact of
earthwork: retaining
walls, embankments
and cuttings

Retaining walls will be designed to complement the character of the precinct in
which they occur with an emphasis on natural materials. Retaining wall finishes
will be constructed of materials that will :

Roads and Maritime

Detailed design

Visual impact of the
new railway
overbridge

•

The girders of the new bridge will be dark in colour to blend in to the
shadows of the bridge
Consideration will be given to the utilisation of surplus bridge deck to provide
art work which, mark the transition from the floodplain to the foothills
No central piers or supports are to be within the rail corridor
Opportunities will be considered to developed the zones between the road
and the bridge as markers of the changing alignment context with structural
art or plantings to integrate the bridge with the surroundings
Throw screens to protect the rail corridor will be integrated with the bridge
barrier.

Roads and Maritime

Detailed design

LA-3

Minimise the opportunity for graffiti through selection of surface texture
Visually integrate with the surrounding geology, landscape and heritage of
the cemetery
• Retaining walls located below the road corridor should be dark in colour
• The retaining wall along the edge of Lisarow Cemetery will consider using
wall treatment such as a sandstone finish to integrate with the heritage
values of this location.
Roads and Maritime will consult with potentially impacted property
owners/representatives in relation to the treatment of retaining wall (RW1) and
the boundary fence in this location (refer to Figure 1-2).
•
•

•
•
•
•

LA-4

Maintaining
connectivity and
movement

•
•
•

Connection will be maintained between land uses and transport linkages
Shared paths will be provided which will tie-into the exiting pathways
Opportunities to separate the shared path form the road will be investigated
around the wetlands and the cemetery to enhance the pathways
functionality and experience.

Roads and Maritime and
construction contractor

Construction

LA-5

Visual impact of the
construction crew,
stockpiles, plant and
equipment during

•

Work sites will be tidied at the end of each working day. Rubbish and
garbage will be appropriately disposed of at an appropriately licensed facility
Vegetation will be maintained as long as possible, and removed according to
construction staging requirements

Roads and Maritime and
construction contractor

Construction

•
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Construction contractor

Pre-construction

Cleared areas will be progressively rehabilitated as each construction stage
is completed, in accordance with the Landscape Management Plan which
includes a site specific rehabilitation plan and which will be included in the
CEMP)
The Landscape Management Plan will incorporate and integrate all relevant
biodiversity safeguards where the proposal is impacting on biodiversity
values. The Landscape Management Plan will specifically consider and
incorporate the requirements from the Wetlands Management Plan (B13).

Topography, geology soils and contamination
TG-1

Impact on potentially
contaminated sites

•

•

An Asbestos Management Plan will be prepared as part of the CEMP prior
to any excavation works within the fill area adjacent to The Ridgeway
(asbestos impacted area). Suitably trained and equipped workers will be
present to implement the plan and to ensure that all works are undertaken
with appropriate control measures to reduce the potential for impacts to
workers and the community. Controls will ensure that any surface water
flows are controlled during ground disturbance works, to reduce the potential
for offsite migration. In addition, the Asbestos Management Plan will also
include but not be limited to:
−

Identification of areas with known and potential asbestos on site

−

Procedures to manage and handle asbestos both known and unknown
sources

−

Procedures for disposal of asbestos in accordance with NSW EPA
Protection of the Environment (Waste) Regulation 2005 Roads and
Maritime Waste Fact Sheet 5 and relevant Australian Standards

−

All asbestos material will be removed by a licensed contractor and be
disposed of at a licensed waste facility.

A Contaminated Land Management Plan will be prepared as and
implemented as part of the CEMP for any areas of existing contaminated
land or to address land contamination likely to be caused by the activity. The
plan will be prepared in accordance with relevant requirements of the Roads
and Maritime Guideline for the Management of Contamination and, as a
minimum address the following matters:
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−

Identification of contaminated areas and sensitive surrounding
environments

−

Control measures to divert surface runoff away from the contaminated
land

−

Capture and manage any surface runoff contaminated by exposure to
the contaminated land

−

Manage the remediation and subsequent validation of the contaminated
land, including any certification required

−

Measures to ensure the safety of site personnel (including hygiene
practices) and local communities during construction

−

Procedures to deal with unexpected contamination (e.g. stained or
odorous soil and/or waters encountered during construction).

•

Ground disturbance works within the rail corridor (adjacent to the rail
overpass) and workshop area (identified benzo(a)pyrene impacted areas)
will implement controls, such as, appropriate hygiene practices and standard
construction controls (soil and water management) to minimise the potential
for exposure to workers and the surrounding environmental receptors

•

Prior to construction, workers will be informed of the potential for
contamination, based on historical practices and if any stained or odorous
soil and/or waters are encountered, works will be ceased and advice
regarding management will be sought.

•

Additional contamination investigations will be undertaken in the area
identified as workshops to determine the extent of polycyclic aromatic
hydrocarbons (PAH) contamination. Additional testing will inform the
Contaminated Land Management Plan, specifically:
−

The interaction of the construction work with contaminated materials

−

Workplace, health and safety requirements to ensure the safety of site
personnel (including hygiene practices) and local communities during
construction

−

Waste classification for any material that is to be removed from site or
managed on site

−

Provide details on the management of any residual contamination in
relation to the final land use and whether a remediation action plan is
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Construction contractor

Construction

Construction contractor

Construction

required to validate the site
−

TG-2

Land contamination
during construction

To avoid or limit the impact of contamination during construction:
•

•

•

•

TG-3

Erosion and
sedimentation leading
to impacts on water
quality, air quality and
downstream
biodiversity

Procedures to deal with unexpected contamination (eg stained or
odorous soil and/or waters encountered during construction).

Standard contingency measures (including for unknown contaminants,
asbestos-containing materials and site operations) in accordance with QA
G36 Environment protection will be incorporated into the CEMP to allow for
further investigation and treatment/ disposal as appropriate.
All potentially contaminated wastes generated during construction will be
classified according to the Waste Classification Guidelines: Parts 1 and 2
(DECC, 2008). Wastes will be disposed to a licensed disposal facility or reused in construction, as appropriate.
All road base/bitumen excavated during roadwork will be re-used or
disposed of in accordance with the Waste Classification Guidelines: Parts 1
and 2 (DECC, 2008).
Further investigations would be carried out before construction, to determine
the most appropriate disposal of excavated materials. These investigations
would also consider the suitability of these contaminated areas for treatment
and use for road infrastructure and in some portions of the workshop area,
for residential purposes. To manage these areas of contamination during
construction, an Asbestos Management Plan and a Contaminated Land
Management Plan would be prepared and implemented to manage impacts
and the contamination at the site is considered manageable.

A SWMP incorporating an ESCP will be developed as part of the CEMP and
implemented throughout the construction period. It will include the following
safeguards:
•
•

Construction will be carried out in accordance with Roads and Maritime’s
Technical Guideline – Temporary Stormwater Drainage for Road
Construction (Roads and Maritime, 2011d)
Designated exclusion zones will be identified for the storage and use of
construction plant and equipment. These zones will delineate traffic areas
and restrict entry and exit points to construction sites
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TG-4

Pollution as a result of
sediment and other
contaminants entering
waterways during
construction

•
•

Timing

Construction contractor

Construction

Construction contractor

Pre-construction and
routinely during
construction

Areas of risk near the proposal, such as steep areas or highly erodible soils,
will be identified and appropriate management controls implemented
Temporary or permanent diversion drains will be used to divert off-site runoff around or through the construction site to minimise the volume of flow
that mixes with on-site run-off
Physical controls will be developed in line with the ESCP, including sediment
fences, sediment filters, rock check dams, level spreaders, and onsite
diversion drains installed before construction and maintained during
construction
Channels and other concentrated flow paths will be lined
Exposed batters will be lined, if required
Run-off will be captured from exposed areas within sediment basins and
treated to reduce sediment to the required level before it is discharged into
downstream waterways
A schedule for the ongoing maintenance and inspection of temporary
erosion and sediment controls will be developed.

Compound sites, plant and equipment will be managed within the ESCP. The
following measures will be included to limit sediment and other contaminations
entering receiving waterways:
•
•
•

Responsibility

Chemicals will be stored within a sealed or bunded area
Appropriate controls will be in place where plant is stored
Run-off from site compounds will be controlled and treated before
discharging into downstream waterways
Vehicle movements will be restricted to designated pathways where feasible
Areas that will be exposed for extended periods, such as car parks and main
access roads, will be stabilised where feasible.

Climate change and air quality
AQ-1

Excessive exhaust
emissions arising from
construction plant and
equipment

Ensure that plant and equipment operates in a proper and efficient manner by:
•
•

Inspecting the plant/equipment before the start of construction on site
Conduct routine servicing and maintenance, and subsequent inspections to
ensure that equipment continues to operate efficiently.
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AQ-2

Dust emissions arising
from disturbed,
exposed and/or nonvegetated surfaces
and stockpiled
materials

Stage work to minimise to the extent practical exposed areas and stockpiles.
Wherever possible, avoid completing work with a high potential to result in dust
during dry conditions when winds are blowing in the direction of nearby
receivers.
Regular watering of exposed and disturbed areas and stockpiles, especially
during dry weather conditions.

Construction contractor

Pre-construction and
during construction

AQ-3

Dust emissions arising
during the haulage of
materials and
construction vehicle
movements

During construction the following measures will be implemented to minimise
dust emissions to nearby sensitive receivers:

Construction contractor

During construction

AQ-4

Dust emissions arising
from non-vegetated
surfaces

Staging of work to ensure that finished areas are revegetated as soon as
possible.
Regular maintenance and watering of revegetation areas to aid the
establishment of adequate vegetation cover.

Construction contractor

During and postconstruction

AQ-5

Dust emissions
emanating beyond the
proposal area

Install depositional dust gauges to monitor and measure depositional dust at
one of the most potentially affected receivers along the northern and southern
ends of the alignment to evaluate compliance with EPA criteria.

Construction contractor

Construction

• In the event of an unexpected find of an Aboriginal heritage item (or
suspected item), work will cease in the affected area and the Unexpected
Archaeological Finds Procedure (Roads and Maritime, 2015) will be
followed.

Construction contractor

Pre-construction,
construction

•
•
•
•

Ensure that loads are covered
Regularly water unsealed traffic routes
Impose speed limits along unsealed routes
Where possible, restrict movements along unsealed routes.

Aboriginal heritage
AH-1

Finding unexpected
artefacts
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Land use and property
LU-1

Change in land use

Consultation will be undertaken with property owners partially or wholly
impacted by the proposal.

Roads and Maritime

Detailed design

LU-2

Property acquisition

Roads and Maritime will consult with property owners and known legal interests
impacted by the proposal. Property acquisition will be managed in accordance
with the provisions of Roads and Maritime’s Land Acquisition Policy (Roads and
Maritime, 2012c) and the Land Acquisition (Just Terms Compensation) Act
1991.

Roads and Maritime

Detailed design

LU-3

Property access

Property access will be maintained wherever possible. Before any unavoidable
disruption to access, consultation will be undertaken with the affected property
owner.
The treatment of new accesses will be made in consultation with the property
owners and will be to a similar standard to that used for the existing driveways.

Construction contractor

Prior and during
construction and
operation

Socio-economic
SE-1

Start of construction

Local residents will be notified before construction starts. They will also be
regularly kept informed of construction activities during the construction process
as part of the wider Pacific Highway upgrade program.

Roads and Maritime

Pre-construction and
construction

SE-2

Community

The community will be kept informed about upcoming road construction
activities, including through advertisements in the local media and by
prominently placed advisory notices and/or variable message signs.

Roads and Maritime

Pre-construction and
construction

SE-3

Complaints

A complaints-handling procedure and register will be included in the CEMP.

Roads and Maritime

Pre-construction

SE-4

Access and
connectivity

The following measures relating to maintaining access and connectivity:
• Where necessary, construction work will occur outside of peak travel times to
minimise traffic disruptions
• Where possible, pedestrian and cyclist access will be maintained throughout

Roads and Maritime and
construction contractor

Construction
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No.

Impact

Environmental safeguards
•
•
•

•

•
•

•

Responsibility

Timing

construction
Provision of signage outlining the pedestrian and cyclist diversion routes will
be displayed during construction
There will be advance notification of any construction work that affect
pedestrians and cyclists
Local residents are to be notified about any new or changed construction
activities which will affect access to their properties or otherwise disrupt the
residents’ use of their premises, at least five working days before
commencing work affecting residents
The traffic management plan will include measures to minimise heavy
vehicle usage and parking on local roads. Where practicable, deliveries of
construction plant and materials will be undertaken outside of peak traffic
periods
Access to appropriate bus stop locations will be maintained during
construction in consultation with bus operators
Ongoing updates on locations and access to bus stops will be provided to
the community during construction period to ensure that disruption is
minimised
Access to Lisarow Station will be maintained at all times.

SE-5

Emergency vehicle
access

Access will be maintained for emergency vehicles in the vicinity of construction
work. Roads and Maritime will consult with emergency services throughout
construction to ensure that potential impacts are identified and appropriately
managed.

Construction contractor

Construction

SE-6

Interruptions to utility
services

Roads and Maritime will inform residents before any interruptions to utility
services that may be experienced when utilities need to be relocated.

Roads and Maritime

Construction
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No.

Impact

Environmental safeguards

Responsibility

Timing

Waste and resource management
WR-1

Generation of
construction waste

The construction contractor will prepare a waste management plan and a waste
management register in accordance with the requirements of Roads and
Maritime’s QA Specification G36 – Environmental Protection (Management
System). The plan will include the process for managing excess material.

Construction contractor

Pre-construction

WR-2

Generation of
construction waste

A pre and post construction land condition assessment for site facilities must be
undertaken in accordance with QA Specification G36 Environment Protection to
ensure no unauthorised wastes attributed to the activity are left behind.

Construction contractor

Pre and post
construction

WR-3

Generation of
construction waste

The generation of construction waste is to be managed under the principles of
avoiding unnecessary resource consumption, resource recovery, and lastly
disposal (in accordance with the Waste Avoidance and Resource Recovery Act
2001).

Construction contractor

Construction

WR-4

Generation of
construction waste

The construction contractor will regularly address housekeeping at the
construction site. This will include collection and sorting of recycling, general
waste and green waste. Waste will be disposed regularly at a licensed waste
facility.

Construction contractor

Construction

WR-5

Generation of
construction waste

Minimise disturbance of asphalt containing coal tar during detailed design and
construction. Any coal tar requiring removal will be handled following
appropriate guidelines and disposed of offsite at an appropriate facility.

Construction contractor

Construction

WR-6

Generation of
construction waste

All waste generated will be disposed of by an appropriately licensed waste
disposal contractor at an approved facility. The nearest landfill facility is the
Mangrove Mountain landfill Waste Management facility located about
22 kilometres north of Lisarow.

Construction contractor

Construction
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No.

Impact

Environmental safeguards

Responsibility

Timing

WR-7

Construction waste
from the demolition of
existing structures

The demolition of any structure will be undertaken in accordance with Australian
Standard AS2601: The demolition of structures. Before the demolition of any
structures, an inspection will occur to assess the potential for the presence of
asbestos or other hazardous materials. If hazardous materials are found on site,
measures to protect the health of workers and the general community will be
developed. In order to reduce potable water consumption, alternate sources of
water will be investigated including using treated water collected in sediment
basins.

Construction contractor

Construction

WR-8

Waste generation
during operation

Green waste from maintenance activities will be disposed of appropriately or reused where practicable
Wastes such as oils and greases will be disposed of to an appropriate licensed
facility.

Roads and Maritime

Operation

Cumulative traffic,
biodiversity, noise and
air quality impacts due
to construction of
multiple projects]

To minimise potential impacts during construction, the construction timetable for
the upgrades will be co-ordinated to minimise disruption to motorists. This will
allow construction to be carried out on a section-by-section basis. This approach
will ensure that negative cumulative impacts on both the function of the Pacific
Highway and the surrounding environment will be minimised where possible.

Roads and Maritime

Detailed design, preconstruction

Cumulative
CE-1
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7.3

Licensing and approvals

The licences and approvals required for the proposal have been listed in Table 7-2.
Table 7-2 Summary of licensing and approval required
Requirement

Timing

Should the construction contractor have the need to
establish bores for the purpose of taking or using of water
from the aquifer including for dewatering purposes, a
licence will be required under Section 112 of the Water Act
from the NSW Office of Water (NOW).

Before taking or using any water from the bore.

In accordance with Section 138 of the Roads Act 1993, a
road occupancy licence will need to be obtained from
Roads and Maritime for construction work within the road
corridor.

Before construction within the road reserve.

7.4

Biodiversity offsets

A Biodiversity Offset Strategy has been prepared that investigates the offsets required and the
availability of suitable offsets in the region to compensate for the loss of important habitat
associated with the proposal in Appendix E of the SIS. The offset strategy focuses on identifying
offsets that contain a population of Melaleuca biconvexa and the endangered ecological
communities (Swamp Sclerophyll Forest and/or Freshwater Wetlands) and which would include
potential habitat for threatened fauna species affected by the proposal.
The final selection of offset sites will be subject to site survey using the Biobanking Assessment
Methodology to compare the condition of the site habitats and ecosystem credits with those being
impacted. The biodiversity offset strategy is attached in Appendix E of the SIS, and a brief
summary of the offsets required for direct construction and operation impacts and indirect
operation impacts to Melaleuca biconvexa is provided below.
As described in Section 6.1.3 the proposal would require offsets for impacts to Melaleuca
biconvexa including 2.61 hectares of direct construction and operation impact and 0.73 hectares of
indirect operation impact (refer to Figure 6-7). A survival threshold has been applied to the area of
Melaleuca biconvexa within the indirect operation impact area and has considered that 30 per cent
of the trees in the indirect impact area may continue to survive as healthy trees able to reproduce.
The total offset for the direct and indirect offsets is 2,575 stems requiring offset. Ecosystem credits
and species credits have been derived from the BioBanking Credit Calculator and are summarised
below.

Ecosystem credits
A total of 79 ecosystem credits are required to adequately offset the impacts from the proposed
upgrade as specified by the BioBanking Credit Calculator. The final credit report specifies four
credit groups and these are summarised below in Table 7-3.
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Table 7-3 Ecosystem credits required for the proposal
Vegetation
Zone No.

Biometric Vegetation Type

Red Flag

Area
(ha)

Ecosystem
credits
required

1

Melaleuca biconvexa - Swamp Mahogany Cabbage Palm swamp forest of the Central
Coast (HU937)

Yes

1.48

42

2

Melaleuca biconvexa - Swamp Mahogany Cabbage Palm swamp forest of the Central
Coast (HU937)

Yes

1.3

25

3

Typha rushland (HU951)

Yes

0.32

11

4

Typha rushland (HU951)

Yes

0.03

1

TOTAL

79

Species Credits
Species credit that have been identified as requiring offsetting for impacts to Melaleuca biconvexa
are summarised Table 7-4.
Table 7-4 Species credits required for the proposal
Species

Red
flag

Threatened
species
offset
multiplier

Loss of habitat
(ha) or
individuals

Species
credits
required

Biconvex Paperbark (Melaleuca biconvexa)

Yes

1.3

2,575 individuals

33,475

Delivery of the Biodiversity Offset Strategy
The desktop assessment identifies 37 priority sites from 16 clusters of private properties that could
adequately compensate for the biodiversity impacts predicted in terms of land area and credit
requirements. The short-list of potential offset properties identified in the offset strategy will be
confirmed by Roads and Maritime during detailed design. Roads and Maritime will continue to
liaise with the NSW OEH while undertaking these further investigations. Further details of the
activities required to negotiate for and secure offsets are detailed in the Biodiversity Offset
Strategy, refer to Appendix E of the SIS.
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8

Conclusion

This chapter provides the justification for the proposal taking into account its biophysical; social
and economic impacts; the suitability of the site; and whether or not the proposal is in the public
interest. The proposal is also considered in the context of the objectives of the Environmental
Planning and Assessment Act 1979 (EP&A Act), including the principles of ecologically sustainable
development as defined in Schedule 2 of the Environmental Planning and Assessment Regulation
2000.

8.1

Justification

The Pacific Highway provides the main north-south link for road transport between Gosford and the
M1 Pacific Motorway on the Central Coast, NSW. The Pacific Highway is an important transport
corridor. It is used by thousands of road users each day travelling between Sydney and the Central
Coast. The Pacific Highway provides a vital connection to suburbs between Gosford and the M1
Pacific Motorway, including Wyoming, Narara, Niagara Park, Lisarow and Ourimbah.
The section of the Pacific Highway between Parsons Road and Ourimbah Street at Lisarow is
currently operating near capacity for through traffic and is carrying around 30,000 vehicles per day.
The intersection of the Pacific Highway and Railway Crescent is experiencing queuing and delays
with LoS at F during peak hours. A LoS D indicates the intersection is operating near capacity,
while a LoS F indicates the intersection is operating above capacity.
This has resulted in traffic queuing and significant delays during peak periods. In addition, the
existing road geometry, sight distance and lane widths are less than current standards. There are
also a number of hazards, particularly trees, within the clear zone.
These traffic and safety considerations will be addressed through the construction of the proposal.
The proposal will provide the opportunity for Roads and Maritime to achieve the objectives of:
•
•
•

•
•

8.2

Improving safety for motorists, cyclists and pedestrians by reducing the number of crashes
Increasing traffic capacity and improving performance by reducing congestion
Improving accessibility for all road user by providing reasonable efficiency and acceptable
levels of service. including:
Minimising the impact on the natural environment
Maintaining sensitivity to the surrounding land uses and the community
Capitalising on opportunities in urban design
Providing the best value for money solution
Minimising the impact on the environment along the route.

Objects of the EP&A Act

Table 8-1 identifies the objects of the EP&A Act and their relevance to the proposal.
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Table 8-1 Summary of Objects of the EP&A Act
Object

Comment

5(a)(i) To encourage the proper management,
development and conservation of natural and
artificial resources, including agricultural land, natural
areas, forests, minerals, water, cities, towns and
villages for the purpose of promoting the social and
economic welfare of the community and a better
environment.

The proposal design, impact mitigation and
management measures detailed in this REF allow for
the proper management, development and
conservation of natural and artificial resources.
The proposal would also improve the transport
network and would promote the use of sustainable
modes of transport including cycling and walking.

5(a)(ii) To encourage the promotion and coordination of the orderly economic use and
development of land.

The proposal has considered anticipated growth
within the area and where appropriate included
consideration of it in the design, including the
following developments:
• DA 38864 - The extension of the Woolworths
centre shopping development at No
3 Parsons Road, Lisarow and
• Stage 3a Upgrade of the. Upgrade to Pacific
Highway between Ourimbah Street at
Lisarow and Glen Road at Ourimbah.

5(a)(iii) To encourage the protection, provision and
co-ordination of communication and utility services.

Utilities affected by the proposal would be relocated
and maintained as required (as discussed in
Section 3.5).

5(a)(iv) To encourage the provision of land for public
purposes.

The proposal would be used for public purposes.

5(a)(v) To encourage the provision and co-ordination
of community services and facilities.

The proposal would improve access by the local
community to services and facilities in local towns,
including Wyong to the north and Gosford to the
south, as well as to the broader region.

5(a)(vi) To encourage the protection of the
environment, including the protection and
conservation of native animals and plants, including
threatened species, populations and ecological
communities, and their habitats.

The proposal would occur within a modified and
disturbed environment. The proposal would remove
areas of exotic and native vegetation. Of which, 3.13
hectares is EECs comprised of:
•
2.78 hectares of the EEC Swamp Sclerophyll
Forest. The clearing would occur along the
edge of the existing highway and along the
edges of larger patches of Swamp Sclerophyll
forest which extent beyond the project study
area to the north and south
•
0.35 hectares of the EEC Freshwater
Wetlands. The clearing would occur at two
locations, including the area next to the
Lisarow Wetland and along the western edge
of the Pacific Highway between Lisarow
Railway Station and the Lisarow Rail
Overbridge. The clearing would mainly affect
the disturbed edges of these wetlands.
The proposal would also require removal of
2.61 hectares of habitat for the threatened flora
species Melaleuca biconvexa listed as vulnerable
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Object

Comment
under the TSC Act and the EPBC Act. There is also
potential for indirect impacts to 0.73 hectares of
Melaleuca biconvexa from changes in hydrology
during flood events during operation of the proposal.
Assessments of significance found that the proposal
is likely to have a significant impact on Melaleuca
biconvexa despite the implementation of mitigation
measures identified in this draft REF. Therefore, a
request for Director General Requirements (DGRs)
for a SIS has been submitted to the OEH and DGRs
were received on 25 March 2015. An SIS has
subsequently been prepared in conjunction with this
REF. The SIS has confirmed the findings of the
Biodiversity Assessment that the proposal is likely to
have a significant impact on Melaleuca biconvexa.
Assessments of significance undertaken for the other
identified EECs and threatened species likely to
occur found that the impacts from the proposal would
not be considered significant. Mitigation measures
would be implemented to manage impacts to
biodiversity and cleared areas would be
appropriately revegetated at the completion of works.
Impacts to native animals and plants, including
threatened species, populations and ecological
communities and their habitats were considered in
Section 6.1.

5(a)(vii) To encourage ecologically sustainable
development.

Ecologically sustainable development is considered
in Sections 8.2.1 to 8.2.4 below.

5(a)(viii) To encourage the provision and
maintenance of affordable housing.

This clause is not directly relevant to the proposal.

5(b) To promote the sharing of the responsibility for
environmental planning between different levels of
government in the State.

This clause is not directly relevant to the proposal.

5(c) To provide increased opportunity for public
involvement and participation in environmental
planning and assessment.

The proposal development process has involved
consultation with relevant stakeholders. Consultation
undertaken and proposed is outlined in Chapter 5.
The draft REF was placed on public display for
community and stakeholder comment. Any
comments submitted by the public during this period
have been considered as part of the draft REF
Submissions report, refer to Appendix I. The REF
would be displayed with the SIS once it has been
prepared.
Acknowledgement letters will be sent to each
respondent. The details of submission authors will be
retained and authors will be subsequently advised
when project information is released.
Any issues raised by the public during the display of
this REF and the SIS would be considered in a
submissions report. The submissions report will be
made publicly available on the Roads and Maritime
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Object

Comment
website.
After consideration of community comments from the
display of this REF and the SIS, Roads and Maritime
Services will determine whether the proposal should
proceed as proposed, or whether any alterations to
the proposal are necessary. The community will be
kept informed about this Roads and Maritime
Services determination. The proposal will be
determined once SIS concurrence is provided by
OEH.

8.2.1 The precautionary principle
The assessment of the potential impacts of the proposal is considered to be consistent with the
precautionary principle. The detailed environmental investigations carried out for this REF have
been consistent with accepted scientific and assessment methodologies (refer to Chapter 6 of this
REF). The investigations have identified a range of potential impacts associated with the
construction and operation of the proposal.
The evaluation and assessment of alternative options within the proposal have also aimed to
reduce the risk of serious and irreversible impacts on the environment as a result of the proposal.
The proposal has sought to take a precautionary approach to minimising environmental impacts.
This has been applied through the development of a range of environmental safeguards, as
summarised in Chapter 7. These safeguards would be implemented during construction and
operation of the proposal.
The assessment of potential indirect operational impacts from changes in hydrology during flood
events has adopted the precautionary principle in calculating impacts to Melaleuca biconvexa in
the amount of 0.73 hectares, refer further to Section 7.4.
No safeguards have been postponed as a result of lack of scientific certainty. The selected
construction contractor would be required to prepare a PEMP and CEMP before starting
construction. No mitigation measures or management mechanisms would be postponed as a result
of a lack of information.

8.2.2 Intergenerational equity
The proposal would benefit future generations by improving road safety, thus reducing the potential
for crashes and improving access. Implementation of the safeguards contained in this REF (refer
to Chapter 7) would ensure that the health, diversity and productivity of the environment is
maintained or enhanced for the benefit of future generations.
Should the proposal not proceed, travel times and the number of crashes would both be expected
to increase along this section of the Pacific Highway as the volume of traffic increases over time.
It is acknowledged that the proposal may have some adverse impacts on the current generation,
generally through the land acquisition process and overall construction period. However, these are
not considered to be of a nature or extent such that they should disadvantage future generations.
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8.2.3 Conservation of biological diversity and ecological integrity
The conservation of biological diversity and ecological integrity deals with maintaining and
improving diversity of genes, species, populations and communities, as well as ecosystems and
habitats, to ensure their survival.
A thorough assessment of the existing local environment was undertaken to identify and manage
any potential impact of the proposal on local biodiversity and is provided in Section 6.1. Specific
efforts have been taken at the design stage of the proposal to minimise impacts where possible
upon the local biodiversity including identified EECs and threatened species.
Impacts on vegetation and habitat would still occur as a result of the proposal and would require
removal of areas of exotic and native vegetation. Of which, 3.13 hectares is EECs comprised of:
•
2.78 hectares of the EEC Swamp Sclerophyll Forest. The clearing would occur along the
edge of the existing highway and along the edges of larger patches of Swamp Sclerophyll
forest which extent beyond the project study area to the north and south
•
0.35 hectares of the EEC Freshwater Wetlands. The clearing would occur at two locations,
including the area next to the Lisarow Wetland and along the western edge of the Pacific
Highway between Lisarow Railway Station and the Lisarow Rail Overbridge. The clearing
would mainly affect the disturbed edges of these wetlands.
The proposal would also require removal of 2.61 hectares of habitat for the threatened flora
species Melaleuca biconvexa listed as vulnerable under the TSC Act and the EPBC Act. There is
also potential for indirect impacts to 0.73 hectares of Melaleuca biconvexa from changes in
hydrology during flood events during operation of the proposal.
Assessments of significance found that Melaleuca biconvexa occurs widely through the Gosford
and Wyong LGA and that the site population is considered large relative to other known
populations in this locality. In addition a portion of this population located within the Lisarow
Wetland has been identified as important habitat worthy of conservation investment. Further to this,
the magnitude of the impact is large (around 25 per cent of the local population including direct and
indirect impacts) as the areas of Melaleuca biconvexa is located next to the existing road. Longterm impacts are expected from run-off of untreated pollutants into the habitat of the species and
changes in hydrology during flood events.
Therefore the proposal is considered likely to have an adverse impact on an important population
over the long-term through reduction in population size and introduction of threats (weeds, polluted
run-off). However, based on observation of the regenerative capacity of the species at this site,
and the resilience of the species to these existing threats, the probability the impact will lead to
local extinction is considered very low.
Assessments of significance found the proposal is likely to have a significant impact on Melaleuca
biconvexa. This is despite the implementation of mitigation measures identified in this draft REF.
Therefore, a request for DGRs for a SIS has been submitted to the OEH and DGRs were received
on 25 March 2015. An SIS has subsequently been prepared in conjunction with this REF. The SIS
has confirmed the findings of the Biodiversity Assessment that the proposal is likely to have a
significant impact on Melaleuca biconvexa.
An Assessment of Significance was completed for Melaleuca biconvexa under the EPBC Act and
EP&A Act. The conclusion of the NSW assessment was the proposal will likely have a significant
impact on this species. This is based on the magnitude of the impact, and the long-term indirect
impacts expected from run-off of untreated pollutants into the remaining habitat, as well as a high
likelihood of weed invasion into adjacent habitats influenced by the disturbance and edge effects.
The species has been identified under the Threatened Species Profile Database (TSPD) as a
species that is unable to withstand further loss in the Hunter / Central Rivers CMA sub-region and
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the population at the site is considered viable in its current state given size and extent. This has
been recognised by identifying a portion of the population as a priority area for long-term
conservation investment under the NSW Saving Our Species program. Similarly the conclusion of
the EPBC Act Assessment of Significance was also that the proposal will likely have a significant
impact on this species. This was based on the fact that the population is considered an ‘important
population’ in accordance with the definition under the EPBC Act and that the magnitude of the
impact is large with high potential for indirect impacts as described above.
Assessments of significance undertaken for the other identified EECs and threatened species likely
to occur found that the impacts from the proposal would not be considered significant. Mitigation
measures would be implemented to manage impacts to biodiversity and cleared areas would be
appropriately revegetated at the completion of works.

8.2.4 Improved valuation, pricing and incentive mechanisms
Environmental and social issues were considered in the strategic planning and establishment of
the need for the proposal, and in consideration of various proposal options. The value placed on
environmental resources is evident in the extent of the planning and environmental investigations,
and in the design of the proposed mitigation measures and safeguards.
Implementation of these mitigation measures and safeguards would result in an economic cost to
Roads and Maritime, which would be included in both the capital and operating cost of the
proposal.

8.3

Conclusion

The proposed upgrade the Pacific Highway HW10 Ourimbah Street to Parsons Road at Lisarow on
the Central Coast is subject to assessment under Part 5 of the EP&A Act. This REF has examined
and taken into account to the fullest extent possible all matters affecting or likely to affect the
environment by reason of the proposed activity.
This has included consideration of conservation agreements and plans of management under; the
NPW Act; joint management and biobanking agreements under the TSC Act; wilderness areas;
critical habitat; impacts on threatened species; populations and ecological communities and their
habitats; and other protected fauna and native plants. It has also considered potential impacts to
matters of national environmental significance listed under the Federal EPBC Act.
A number of potential environmental impacts from the proposal have been avoided or reduced
during the concept design development and options assessment. The proposal as described in the
REF best meets the project objectives but would still result in some impacts on and temporary
disruptions to traffic flow and access, changes to the hydrology and flooding characteristics of the
area, noise and vibration, non-Aboriginal heritage, property acquisition impacts and removal of
vegetation including areas of EECs and habitat for threatened fauna species. Mitigation measures
as detailed in this REF would improve or minimise these expected impacts. The proposal would
also improve traffic flow, reduce congestion and improve safety for all road users.
The proposal would require removal of 2.61 hectares of the threatened flora species Melaleuca

biconvexa listed as vulnerable under the TSC Act and the EPBC Act. There is also potential for
indirect impacts to 0.73 hectares of Melaleuca biconvexa from changes in hydrology during flood
events during operation of the proposal. Assessments of significance have found the proposal is
likely to have a significant impact on the threatened species Melaleuca biconvexa. The SIS has
confirmed the findings of the Biodiversity Assessment that the proposal is likely to have a
significant impact on Melaleuca biconvexa.
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This REF finds the adverse impacts of the proposal to Melaleuca biconvexa and other
environmental factors would be outweighed by the longer-term community benefits of improved
traffic flow, reduced congestion and improved safety for all road users and the residents of
Lisarow. On balance, the proposal is considered justified and the following conclusions are made:
1. No significant impact to the environment
The environmental impacts of the proposal are not likely to be significant. Therefore, it is
not necessary for an environmental impact statement to be prepared and approval to be
sought for the proposal from the Minister for Planning under Part 5.1 of the EP&A Act.
2. Significant impact to NSW listed biodiversity matters
The proposal is likely to significantly affect threatened species, populations or ecological
communities or their habitats, within the meaning of the Threatened Species Conservation
Act 1995 or Fisheries Management Act 1994.A SIS has been completed (refer to Volume
3) confirming the proposal is likely to have a significant impact to Melaleuca biconvexa,
listed as vulnerable.
3. Significant impact to nationally listed biodiversity matters
The proposal is likely to significantly affect threatened species, ecological communities or
migratory species, within the meaning of the Environment Protection and Biodiversity
Conservation Act 1999.
Where a significant impact is likely to threatened species, ecological communities or
migratory species, within the meaning of the Environment Protection and Biodiversity
Conservation Act 1999:
Is there a real chance the activity threatens the long-term survival of
nationally listed biodiversity matters?
The SIS has considered nationally listed species and has concluded that
the proposal is likely to have a significant impact on one threatened flora
species, Melaleuca biconvexa. As summarised in Section 6.1.3 the
Assessment of Significance has concluded that the population is
considered an ‘important population’ in accordance with the Significant
Impact Guidelines 1.1 (DoE, 2014) definition under the EPBC Act. In
addition the magnitude of the impact is large with direct impact to
2.61 hectares of the local population ie around 19.55 per cent of the local
population. As such the long-term viability of the population is threatened.
In addition there is high potential for long-term indirect impacts from
altered hydrology, run-off of untreated pollutants into the remaining habitat
and high likelihood of weed invasion into adjacent habitats influenced by
the disturbance and edge effects.
The species has been identified under the Threatened Species Profile
Database (TSPD) as a species that is unable to withstand further loss in
the Hunter / Central Rivers CMA sub-region and the population at the site
is considered viable in its current state given its size and extent, however
the population is currently threatened by the existing hydrology regime
which is likely to be resulting in attrition of individuals due to higher water
levels for longer durations in comparison to the original (pre-development)
hydrology regime. The proposal will result in modifications to the
hydrology regime and will potentially cause further attrition of individuals
surrounding areas of freshwater wetland. An indirect operation impact
area of 0.73 hectares of Melaleuca biconvexa has been identified from
changes in hydrology during flood events during operation of the proposal.
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Has the consistency of the activity with relevant recovery plans,
threat abatement plans, conservation advices and guidelines
provided by the Australian Government been considered?
The Biodiversity Assessment and the SIS have considered relevant
recovery plans; threat abatement plans, conservation advices and
guidelines for EPBC listed threatened species that would potentially be
impacted by the proposal.

Yes

Can suitable offsets be secured?
As summarised in Section 7.4, a Biodiversity Offset Strategy (refer to
Appendix E of the SIS) has been prepared for the proposal that
investigates the offsets required and the availability of suitable offsets in
the region to compensate for the loss of important habitat associated with
the proposal. The offset strategy focuses on identifying offsets that contain
a population of Melaleuca biconvexa. The desktop assessment completed
for the Biodiversity Offset Strategy has identified 37 priority sites from
16 clusters of private properties that could adequately compensate for the
biodiversity impacts predicted in terms of land area and credit
requirements. The short-list of potential offset properties identified in the
offset strategy will be confirmed by Roads and Maritime during detailed
design. Roads and Maritime will continue to liaise with the NSW OEH
while undertaking these further investigations. Further details of the
activities required to negotiate for and secure offsets are detailed in the
Biodiversity Offset Strategy, refer to Appendix E of the SIS.

A Biodiversity
Offset Strategy has
been developed
refer to Section 7.4
and offsets will be
obtained for the
impacts that require
offsets. A program
for delivery of the
offsets is being
developed in
consultation with
OEH.

4. Commonwealth land and other matters of national environmental significance
The proposal does not significantly affect Commonwealth land within the meaning of the
Environment Protection and Biodiversity Conservation Act 1999 and a referral to the
Federal Department of the Environment is not required.
The proposal is not likely to significantly affect other matters of national environmental
significance, within the meaning of the Environment Protection and Biodiversity
Conservation Act 1999 and a referral to the Federal Department of the Environment is not
required.
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9

Certification

This review of environmental factors provides a true and fair review of the proposal in relation to its
potential effects on the environment. It addresses to the fullest extent possible all matters affecting
or likely to affect the environment as a result of the proposal.

Rachel Vazey
Environmental Lead
Jacobs
Date: 15 June 2016

I have examined this review of environmental factors and the certification by Rachel Vazey from
Jacobs and accept the review of environmental factors on behalf of Roads and Maritime Services.

Daryl Fidge
Project Manager
Roads and Maritime Services Central Coast
Date: 30 June 2016
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Terms and acronyms used in this REF

Term / Acronym

Definition

AADT

Annual average daily traffic, the total volume of traffic passing a roadside observation
point over a period of a year, divided by the number of days per year

ABS

Australian Bureau of Statistics

AC

Asbestos

Acute noise
levels

Road traffic noise levels received at private dwellings that are greater than 65dB(A)
Leq(15hr) (day) or 60 dB(A) Leq(9hr) (night), as presented in Practice Note IV, Step 3,
part (2) of the RTA’s (2001) Environmental Noise Management Manual.

ADT

Average Daily Traffic

AEP

Annual exceedance probability. The likelihood of a flood of given size or larger occurring
in any one year.

AHD

Australian height datum

AHIMS

Australian Heritage Information Management System

ALS

Aerial Laser Survey

ANZECC

Australian and New Zealand Environment and Conservation Council

AQI

Air quality index

ARI

Average recurrence interval. The likelihood of occurrence, expressed in terms of the
long-term average number of years, between flood events as large as or larger than the
design flood event.

ARMCANZ

Agriculture and Resource Management Council of Australia and New Zealand

As

Arsenic

ASRIS

CSIRO Australian Soil Resource Information System

ASS

Acid Sulfate Soils

BCR

Benefit Cost Ratio

BOM

Bureau of Meteorology

BTEX

Benzene, toluene, ethylbenzene, xylenes

Carriageway

The portion of a roadway devoted to vehicular traffic generally delineated by kerbs, a
verge or a median

CBD

Central business district

Cd

Cadmium

CEMP

Construction environmental management plan

CICL

Cast Iron

CIP

Community Involvement Plan

CO

Carbon monoxide

Construction
footprint

The construction footprint’ refers to the area that would be directly impacted by the
proposal and areas that would be indirectly impacted and includes all design and know
ancillary facilities (refer to Figure 1-2). ‘Areas of direct impact” for the proposal are
defined as:
• The 100 per cent concept design with a 10 metre buffer
• Sediment and operational water quality basin/s with a 10 metre buffer
• Retaining wall along the railway corridor between Lisarow Railway Station and the
Lisarow Rail Overbridge with a five metre buffer
• Realigned power lines with a five metre buffer
• Ancillary facilities including the hardstand sites, stockpile sites and compound site.
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Term / Acronym

Definition

Cr

Chromium

CTMP

Construction Traffic Management Plans

Cu

Copper

DA

Development application

dB(A)

Decibels using the ‘A’ weighted scale, measured according to the frequency of the
human ear

DEC

NSW Department of Environment and Conservation (now OEH)

DECC

NSW Department of Environment and Climate Change (now OEH)

DECCW

NSW Department of Environment and Climate Change and Water (now OEH)

DGRs

Director General Requirements

DPE

Department of Planning and Environment (previously DPI)

DPI

NSW Department of Primary Industries (Fisheries)

DSEWPaC

Department of Sustainability, Environment, Water, Populations and Communities

EEC

Endangered ecological communities

EIA

Environmental impact assessment

EIS

Environmental impact statement

EMS

Environmental management system

EP&A Act

Environmental Planning and Assessment Act 1979 (NSW). Provides the legislative
framework for land use planning and development assessment in NSW.

EPBC Act

Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth).
Provides for the protection of the environment, especially matters of national
environmental significance, and provides a national assessment and approvals process.

ESCP

Erosion and Sediment Control Plan

Ecologically
sustainable
development

Development which uses, conserves and enhances the resources of the community so
that ecological processes on which life depends, are maintained and the total quality of
life, now and in the future, can be increased

FM Act

Fisheries Management Act 1994 (NSW)

GCC

Gosford City Council

GEMS

Gosford Electronic Mapping System

GPR

Ground penetration radar

GWTM

Gosford to Wyong Trunk Main

Heritage Act

Heritage Act 1977 (NSW)

Hg

Mercury

ICNG

Interim Construction Noise Guideline (July 2009)

ICOMOS

International Council on Monuments and Sites

IDM

Intersection Diagnostic Monitor

IPCC

Intergovernmental Panel on Climate Change

ISEPP

State Environmental Planning Policy (Infrastructure) 2007

L A1

The L A1 level is the noise level which is exceeded for one per cent of the sample period.
During the sample period, the noise level is below the L A1 level for 99 per cent of the
time.

L A10

The L A10 level is the noise level that is exceeded for 10 per cent of the sample period.
During the sample period, the noise level is below the L A10 level for 90 per cent of the
time. The L A10 is a common noise descriptor for environmental noise and road traffic
noise.
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Term / Acronym

Definition

L A90

The L A90 level is the noise level which is exceeded for 90 per cent of the sample period.
During the sample period, the noise level is below the L A90 level for 10 per cent of the
time. This measure is commonly referred to as the background noise level.

LA eq

The equivalent continuous sound level (LA eq ) is the average energy of the varying noise
over the sample period and is equivalent to the level of a constant noise which contains
the same energy as the varying noise environment. This measure is also a common
measure of environmental noise and road traffic noise.

L Amax

The maximum noise level over a sample period is the maximum level, measured on fast
response, during the sample period

LALC

Local Aboriginal Land Council

LCZ

Landscape character zones

LEP

Local Environmental Plan. A type of planning instrument made under Part 3 of the EP&A
Act.

LGA

Local Government Area

LoS

Level of Service. A qualitative measure describing operational conditions within a traffic
stream and their perception by motorists and/or passengers.

LTTMP

NSW Long Term Transport Master Plan (Transport for NSW 2012)

MNES

Matters of national environmental significance under the Commonwealth Environment
Protection and Biodiversity Conservation Act 1999.

NCA

Noise catchment areas

NGM

Narara Gravity Main

Ni

Nickel

NML

Noise management level

NOW

NSW Office of Water

NNTT

National Native Title Tribunal

Noxious Weeds
Act

Noxious Weeds Act 1993 (NSW)

NPW Act

National Parks and Wildlife Act 1974 (NSW)

NO 2

Nitrogen dioxide

NSW

New South Wales

NTU

Turbidity - a measure of water clarity and how much the material suspended in water
decreases the passage of light through the water

NZS

New Zealand Standard

O-D

Origin and Destination

OEH

Office of Environment and Heritage

PACHCI

Procedure for Aboriginal Heritage Consultation and Investigation

PAD

Potential archaeological deposit

PAH

Polycyclic aromatic hydrocarbons

Pb

Lead

PEMP

Project Environmental Management Plan

PMF

Probable Maximum Flood. The largest flood that could conceivably occur at a particular
location.

PM 10

Particulate matter

OCP

Organochlorine pesticides

OPP

Organophosphorus pesticides
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Term / Acronym

Definition

QA Specifications

Specifications developed by Roads and Maritime Services for use with roadwork and
bridgework contracts let by Roads and Maritime Services.

QRA

Qualitative Risk Assessment

RBL

The rating background level (RBL) for each period is the median value of the average
background level (ABL) values for the period over all of the days measured.

RCBC

Reinforced Concert Box culverts

REF

Review of Environmental Factors

RMCC

Roads Maintenance Council Contract – managed by Roads and Maritime Services

RNP

Road noise policy

Roads and
Maritime

Roads and Maritime Services

ROL

Road Occupancy Licence

RSW

Reinforced Soil Wall

RTA

Roads and Traffic Authority (now Roads and Maritime)

SEPP

State Environmental Planning Policy. A type of planning instrument made under Part 3 of
the EP&A Act.

SEPP 14

State Environmental Planning Policy No.14 – Coastal Wetlands

SIS

Species Impact Statement

SMZ

Selected Material Zone

SOHI

Statement of Heritage Impact

SWMP

Soil and Water Management Plan

TCP

Traffic Control Plan

TCS

Traffic Control Signal

TfNSW

Transport for New South Wales (formerly RailCorp)

TMP

Traffic Management Plan

TRAQ

Tool for Roadside Air Quality - used to predict roadside concentrations from forecast
traffic numbers and vehicle emissions rates

TRH

Total recoverable hydrocarbons

TSC Act

Threatened Species Conservation Act 1995 (NSW)

TSP

Total suspended solids

TUFLOW

Stands for “Two-dimensional Unsteady FLOW”, name of the hydraulic modelling
software used in the Flood Impact Assessment.

µg/L

Microgram per litre – used to estimate weight from volume

µS/cm

Micro-Siemens per centimetre – used for measuring conductivity

VHT

Vehicle Hours Travelled

VKT

Vehicle Kilometres Travelled

VMP

Vehicle Movement Plan

WARR

Waste Avoidance and Resource Recovery Act 2001

WSAA

Water Services Association of Australia

Zn

Zinc
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