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Executive summary 
The proposal 
Transport for NSW (TfNSW) propose to undertake the design and construction of the Central Coast 
Highway and Tumbi Road intersection upgrade project. This would involve replacing the existing 
roundabout with traffic lights, as well as road widening throughout the intersection (the Proposal). The 
Proposal would also include utility relocations and drainage, lighting and bus stop upgrades, new and 
upgraded paths and crossings for pedestrians and cyclists. 

Other key features of the Proposal include: 

• Providing two right turn lanes out of Tumbi Road onto the highway southbound 
• Widening the Central Coast Highway north of the intersection to two lanes in each direction 
• Relocating two existing bus stops to a common location northbound on the Central Coast Highway just 

north of the intersection 
• Upgrading the existing large culvert under the Central Coast Highway north of the Tumbi Road 

intersection including a new pipe crossing, to improve stormwater drainage 
• Providing a U-turn bay in front of Pacific Garden Hotel for southbound traffic. 

• Providing a new parking and loading facility to the Wamberal Grocer and Fruit Market (subject to 
landowner agreement) 

• Retaining walls and landscaped batter slopes to prevent impacts on Wamberal Nature Reserve 
• Relocation and adjustment of existing utilities including water, sewerage, electricity, gas and 

telecommunications. 

Need for the proposal 
The NSW Government is planning to improve traffic flow and safety by upgrading the Central Coast 
Highway from two to four lanes in both directions between Wamberal and Bateau Bay. Traffic volumes on 
the Central Coast Highway have been steadily increasing in recent years due to regional population growth. 
As traffic volumes have increased, efficiency and road safety has decreased along this section of the 
highway. 

Within this broader proposed upgrade, TfNSW has prioritised and fast tracked the upgrade of the Central 
Coast Highway and Tumbi Road intersection (this Proposal) in order improve journey times, safety and 
accessibility for local residents and other road users. 

Investigations into the current performance of this intersection have identified opportunities to reduce 
congestion and improve safety by replacing the existing roundabout with traffic lights. Localised road 
widening, bus stop and path upgrades would also address congestion and improve access for local 
residents and all road users, including pedestrians, cyclists and bus commuters. 

The NSW Government has invested funds to enable TfNSW to progress planning on the Central Coast 
Highway upgrade, including concept and detailed design for the Central Coast Highway and Tumbi Road 
intersection (the Proposal). 

Proposal objectives 
The objectives for the Proposal have been developed from those in the broader upgrade of the Central 
Coast Highway between Wamberal and Bateau Bay (of which the Proposal is the first stage) and include: 

• Objective 1: Traffic flow improvement, including better peak period travel times and reliability, by 
reducing peak period delays at the intersection 

• Objective 2: Improved road safety for all road users 
• Objective 3: Enhance existing road based public transport at the intersection, by providing safe crossing 

between opposing bus stops and bus facility improvements 



 

 

  
  

 

 
 

  
    

  

 

 
 

 
 

   
 

 

  
 

      

  
   

  
  

  

 
  

 

   

    
  

 

  
 

    
 

 

 

 

  
 

  

• Objective 4: Improve local walking and cycling connections at the intersection, and provide for future 
links for pedestrian and cycling infrastructure that supports local and State Government initiatives for 
active transport. 

Options considered 
Three options were considered for the proposal, including the ‘do nothing’ option, the upgrade of the 
intersection from a roundabout to traffic lights or the installation of a signalised roundabout. The upgrade 
(Option 2) option is considered the preferred option as it best meets the objectives of the Proposal and has 
the highest benefit to traffic movements and road safety. 

Statutory and planning framework 
The proposal is categorised as development for the purpose of a road and road infrastructure facilities, and 
is being carried out by, or on behalf of a public authority. Under clause 94 of the State Environmental 
Planning Policy (Infrastructure) 2007 the Proposal is permissible without consent. 
The proposal is not State significant infrastructure or State significant development. The proposal can be 
assessed under Division 5.1 of the Environmental Planning and Assessment Act 1979 (EP&A Act). TfNSW 
is the determining authority for the proposal. 
This review of environmental factors (REF) fulfils TfNSW’s obligation under section 5.5 of the EP&A Act, 
including to examine and take into account to the fullest extent possible all matters affecting or likely to 
affect the environment by reason of the activity. 

Community and stakeholder consultation 
During the development of this REF, TfNSW consulted with potentially affected property owners, 
community members and relevant government agencies, including Central Coast Council, the National 
Parks and Wildlife Service and other stakeholders. Matters raised during consultation included impacts to 
property and acquisition, flooding and construction related impacts such as noise, visual and traffic impacts 
as well as potential impacts to the Wamberal Lagoon Nature Reserve. Comments received during 
consultation have been considered and addressed in this REF. 
TfNSW will continue to consult with the community and stakeholders as planning progresses. Information 
about the proposal is also available on the TfNSW website. 

Environmental impacts 
The main environmental impacts and benefits of the Proposal are summarised below: 

Biodiversity 

The Proposal would affect up to 0.89 ha of native vegetation. This would result in small a reduction of 
habitat, including hollow-bearing trees, for a range of birds and mammals including threatened species, and 
loss of local fauna habitat connectivity. No removal of vegetation would take place within the boundaries of 
the nearby Wamberal Lagoon Nature Reserve. The construction and operation of the Proposal would be 
managed to minimise off-site impacts to the nature reserve. 

Ground surveys and assessments of significance have been carried out for threatened species and 
ecological communities that may be affected by the construction and operation of the Proposal. These 
assessments found that the Proposal is unlikely to result in a significant impact on any matters listed under 
the Biodiversity Conservation Act, 2016 or Matters of National Environmental Significance listed under the 
Commonwealth Environment Protection and Biodiversity Conservation Act 1999. 

Landscape character and visual impacts 

During construction, visible construction elements would include demolition of existing structures (including 
the existing roundabout), removal of vegetation, construction of retaining walls and drainage infrastructure, 
construction of new pedestrian infrastructure, re-sheeting of the road corridor and landscaping. Views of the 
construction activity would be experienced by a high number of passing motorists and cyclists, a low 
number of residents from within their homes, and a low number of other community members as they 



 

 

 
  

  
 

  
  

 
 

 
 

 
 

    
 

    

   
 

   
 

 

 
  

   
   

   
   

 

 
  

 

   

 
 

  
 

  
  

 
 

  

entered and left community facilities (such as the Wamberal Cemetery and the Kingdom Hall of Jehovah’s 
Witnesses). The construction activity would generally not be seen from inside these community facilities. 
After completion of the Proposal a high number of passing motorists, cyclists and pedestrians would be 
subject to detailed views of the upgraded road and surrounds, though these views would make up only a 
small proportion of their overall journey. Elements of the completed Proposal that are likely to be the most 
visually intrusive include the traffic light controlled intersection, the widened road corridor, the reconfigured 
road lanes at the intersection, the shared path on the eastern side of the Highway and the altered 
landscaping. This includes the vegetation removed as part of construction as well as new hard (e.g. fences, 
paths, retaining walls) and soft (vegetation, grassed area, garden beds) along the roadside. Vehicle 
headlights and lighting along the Proposal would also affect the night time visual environment, though these 
would not change substantially from the existing scenario. 
Surface water and flooding 

During construction the Proposal could affect water quality within local receiving waters, including 
Wamberal Lagoon. 

A Construction Soil and Water Management Plan will be developed for the Proposal that includes onsite 
controls for sediment from construction areas, stabilised site access and suitable containment for chemicals 
and other construction materials. Stockpiled construction materials and waste would be located outside of 
the floodplain and away from drainage lines. A flooding evacuation and response protocol would also be 
developed and implemented. 

Once completed the Proposal would result in an increase in impervious area of about 1 ha, an increase of 
0.2% over the total catchment area. Despite this increase in impervious surface area and the raising of the 
road surface level in places, the upgraded drainage network would result in an overall reduction in flood 
incidence and levels in and around Tumbi Road and the Central Coast Highway, when compared to the 
existing scenario. 

During construction the Proposal has the potential to temporarily affect existing flood behaviour across the 
intersection if existing drainage is blocked (e.g. by loose soil/gravel, vegetation, waste) or temporarily 
diverted due to construction activities. These impacts would be managed during construction through the 
development of a work methodology for the installation and replacement of large drainage structures. This 
would include staging to maintain existing flows, temporary flow diversions and sediment controls and 
preparation measures for significant weather events and flooding. 

Noise and vibration 

An assessment of the potential noise and vibration impacts of the construction and operation of the 
Proposal was carried out. 

During construction both daytime and night works would be undertaken, with a considerable amount 
expected to be night works. The assessment identified that construction noise may exceed the criteria at a 
number of receivers during several construction scenarios. Pavement and earthwork activities would cause 
the largest number of exceedances. These impacts would be managed through the implementation of 
mitigation measures in a Construction Noise and Vibration Management Plan including consultation and 
engagement with the affected community. 

Operational noise as a result of the construction of the proposal, was modelled into the future to 2025 when 
the proposal is anticipated to be complete and for a further 10 years to 2035. This modelling indicated that 
the predicted change in operational traffic noise associated with the Proposal would not exceed 2 dB(A), 
but 11 sensitive receivers exceed the cumulative noise criteria, indicating they are subject to road traffic 
noise levels above the TfNSW criteria now. 

As such, these 11 receivers are considered eligible for further consideration of road traffic noise treatments, 
options for which are outlined in this REF, and these will be further investigated in the detailed design 
phase. 



 

 

 

 
  

   
 

  
   

 

   
  

 
 

    
 

 

   
  

   
 

    
  

   
  

 
   

 

  
  

    
   

  

 
 

 

  

  
  
  
  
  

  
  
  
  

 
  

  
 

Traffic and transport 

Access to some properties on Tumbi Road, Old Tumbi Road and Central Coast Highway may be 
temporarily affected during construction of the Proposal. However most of these impacts would be limited 
to short term closures. Alternative access arrangements would be provided wherever feasible and residents 
and businesses would be notified of any changes well in advance. Access would be maintained for 
emergency services during construction. 
The completed Proposal would improve journey reliability, driver safety and performance of the 
intersection, through the provision of dedicated turning lanes, improved drainage and street lighting. All 
properties affected by changed access arrangements as a result of the Proposal would be provided with 
restored or new permanent access arrangements following completion. There would be no permanent road 
closures as a result of the Proposal. 

As the Proposal includes dividing the opposing traffic lanes with a raised median, right turns into adjacent 
properties on the western side of the highway from the southbound carriageway would not be permitted. U-
turn opportunities would remain at the Ocean View Drive roundabout south of the Proposal and the Crystal 
Street roundabout to the north. As part of the proposal a new u-turn opportunity for southbound traffic 
would also be provided in front of the Pacific Garden Hotel. 

The operational Proposal includes the construction of a new permanent bus stop next to the northbound 
lanes of the Central Coast Highway, just north of the intersection. This new bus stop would consolidate bus 
stops 2260187 (Tumbi Road at Central Coast Highway) and 2260174 (Central Coast Highway opposite 
Ulamba Avenue), which would be closed with all services being transferred to the new permanent bus stop. 
Bus stop 2260137 (Central Coast Highway at Ulamba Avenue) would be relocated just north of its original 
position once construction is complete. 
Shared paths within the Proposal would be improved and extended, providing a safer connection to bus 
stops once the intersection is completed. During construction, the proposal may require short term and 
temporary changes to bus stops and existing paths within the proposal. Temporary and permanent 
changes and alternative routes would be maintained and managed through a Traffic Management Plan and 
staging prepared by the construction contractor and advance notifications to the local community. 
Socio-economic issues 

During construction, the proposal would result in temporary changes to local amenity associated with 
construction activities, including noise and vibration, traffic, air quality and visual impacts. The construction 
period could benefit the local economy through additional employment opportunities, improved travel time 
to some local businesses, the additional local investment from the Proposal, as well as an increase in 
expenditure at local businesses by construction workers. 

Once operational, the Proposal would provide improved social infrastructure, including new and upgraded 
shared paths and increased accessibility of connections to social infrastructure such as Wamberal 
Cemetery. 

Other issues 

This REF also assesses impacts associated with other relevant environmental aspects, including: 

• Soils and contamination • Waste and resource use 
• Aboriginal heritage • Air quality 
• Non-aboriginal heritage • Hazard and risk 
• Property and land use • Cumulative impacts. 
• Groundwater 
The REF finds that for each of the above topics the construction and operation of the Proposal would be 
managed by implementation of safeguards and management measures outlined in Section 7.2, to 
minimise off-site impacts, and any residual impacts associated with the Proposal would be acceptable and 
not significant. 



 

 

 
   

 
  

 
 

  
  

   
 

  
 

  

  
        

 

 
  

  

 
    

 

 

 

 

  

 
    

 

 

 

 

     

    

Justification and conclusion 
The 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. The Proposal, as examined in this REF, would 
be unlikely to result in a significant impact on the environment. Therefore, it is not necessary for an 
environmental impact statement to be prepared or for approval to be sought from the Minister for Planning 
under Division 5.2 of the EP&A Act. 
The Proposal would not result in any significant impacts upon threatened species or ecological 
communities and as such a Biodiversity Development Assessment Report or Species Impact Statement is 
not required. The Proposal is subject to assessment under Division 5.1 of the EP&A Act. Consent from 
Council is not required. 
The completed Proposal would improve local and regional traffic flow and congestion, road safety, public 
transport and social infrastructure. Construction and operation impacts associated with the Proposal are 
considered acceptable with the implementation of safeguards and management measures outlined in 
Section 7.2. 

Display of the review of environmental factors 
This REF is on display for comment between 6th October and 8th November 2021. You can access the 
documents in the following ways: 

Internet 
The documents are available as pdf files on the Transport for NSW website at 

nswroads.work/tumbi 

Copies by request 
Electronic copies are available by contacting our project team on 1800 490 636, noting that there may be a 
charge for hard copies, CD or USB. 

Public display 
Transport for NSW will host an online information session where you can learn more about the upgrade 
and ask the project team questions. 

The community will be informed of the date and time via the project webpage and on social media. 

Currently face-to-face sessions will not be held due to COVID-19 restrictions. 

How can I make a submission? 
To make a submission about this proposal, please send your written comments to: 

Central Coast Highway Upgrade 

Locked Bag 2030 

Newcastle NSW 2300 

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

Submissions must be received by 5pm on 8th November 2021. 

Submissions will be managed in accordance with the Transport for NSW Privacy Statement which can be 
found here https://www.transport.nsw.gov.au/privacy-statement or by contacting 1800 490 636 for a copy. 

https://www.transport.nsw.gov.au/privacy-statement


 

 

   
      

     
 

  
  

What happens next? 
Transport for NSW will collate and consider the submissions received during public display of this REF. 

After this consideration, Transport for NSW will determine if the proposal should proceed as proposed and 
will inform the community and stakeholders of this decision. 

If the proposal is determined to proceed, Transport for NSW will continue to consult with the community 
and stakeholders prior to and during construction. 
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1. Introduction 

1.1 Proposal identification 
Transport for NSW (TfNSW) propose to construct and operate the Central Coast Highway and Tumbi Road 
Intersection Upgrade Project. This would involve the replacement of the existing roundabout with new 
Traffic Control Signals (here after referred to as traffic lights), along with localised road widening throughout 
the approaches to the intersection (the Proposal). The Proposal would also include utility relocations and 
drainage, lighting and active transport upgrades. Construction of the Proposal would require private 
property acquisition. This Review of Environmental Factors (REF) assesses the potential impacts of the 
Proposal on the environment. 

The Proposal is part of a broader commitment to improve travel on the Central Coast Highway between 
Tumbi Road, Wamberal and Bateau Bay Road, Bateau Bay, which would see the highway widened to two 
lanes in both directions for 3.8 kilometres. Within this broader proposed upgrade, TfNSW has prioritised the 
upgrade of the Central Coast Highway and Tumbi Road intersection (this Proposal) in order improve 
journey times, safety and accessibility for local residents and other road users. 

The Proposal area covers all areas subject to construction. This includes the upgraded intersection of 
Tumbi Road with the Central Coast Highway, as well as the sections of road subject to widening and 
improvements to active transport facilities and drainage/utilities. The limits of the Proposal area are: 

• North – approximately 400 metres north of the existing intersection along the Central Coast Highway 
• South – approximately 200 metres south of the existing intersection along the Central Coast Highway 
• West – approximately 150 metres west along Tumbi Road 
• East – the existing property boundary between the road reserve and Wamberal Lagoon Nature 

Reserve. 
The Central Coast Highway is classified as a State Road and designated freight route. The posted speed 
limit is 60 km/h through the intersection, changing to 70 km/hr north of Tumbi Road. The existing 
northbound lane configuration is two lanes through the roundabout, before merging into a single lane. 
Southbound, the existing lane configuration is a single lane widening into two lanes on approach and 
through the roundabout. The road continues as two lanes to the south towards Erina. South of the 
intersection the carriageways are divided by a raised median. North of the intersection, a dividing line 
marking is the only separation between the carriageways. 

Tumbi Road is a local road under Central Coast Council jurisdiction, with a posted speed limit of 60 
kilometres per hour. There is a school zone within the Proposal area on Tumbi Road, with an enforced 
speed limit of 40 kilometres per hour between Mondays and Fridays during school pick up and drop off 
times (8.00am-9.30am and 2.30pm-4.00pm). 

The road reserve along the Central Coast Highway is currently insufficient in width for the proposed lane 
configurations and would require property acquisition in certain locations. This would occur to the west of 
the Central Coast Highway, next to the northbound lane only. No permanent acquisition or temporary use 
of any part of the Wamberal Lagoon Nature Reserve (located to the east) would be required, nor would any 
construction activity directly encroach into this land. 

The regional context and location of the Proposal is shown in Figure 1-1. The Proposal’s total construction 
extent along the Central Coast Highway would be about 650 metres, from Old Tumbi Road south of the 
intersection to the driveway entrance to the Forresters Beach Garden Centre at the northern extent. The 
total construction extent along Tumbi Road would be about 150 metres, from the intersection with the 
Central Coast Highway to just beyond of the intersection with Dalpura Road. 
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It is estimated that at least one of three possible ancillary facilities would be required. These potential 
ancillary facilities are: 

• Ancillary facility 1 – existing commercial plant nursery north of the construction boundary at Part Lot 4 in 
DP603395 – 893 The Entrance Road, Wamberal 

• Ancillary facility 2 – property proposed for future subdivision opposite Forresters Beach Road at Part Lot 
522 in DP1077907 – 987-991 The Entrance Road, Foresters Beach 

• Ancillary facility 3 – property at 35 Bellevue Road at Part Lot 197 in DP755234. 

A full description of the Proposal is provided at Section 3, however a summary of the key features of the 
Proposal would include: 

• Site preparation works, including establishing ancillary facilities, vegetation clearing, site fencing, 
temporary drainage measures, and implementation of environmental management measures 

• Temporary and permanent relocation of bus stops 
• The acquisition of properties adjacent to the northbound carriageway of Central Coast Highway, north 

of the Tumbi Road intersection and on the east side of Tumbi Road to allow for the proposed road 
widening 

• Property adjustment, including relocation of private and business driveway access and parking new or 
relocated drainage and retaining structures and relocated private utility connections and boundary 
fencing where affected by the Proposal 

• Demolition of private buildings or structures within the new road reserve 
• Demolition of the existing roundabout at the intersection of Central Coast Highway and Tumbi Road and 

replacement with traffic lights 
• The provision of dedicated turning lanes as part of the upgraded intersection 
• Widening of the Central Coast Highway to allow for two lanes in each direction through the full Proposal 

area, as well as and turning bays near the intersection 
• Localised widening of the eastbound carriageway of Tumbi Road as it approached the intersection to 

provide waiting space and a dedicated left turn lane 
• Provision of a u-turn facility adjacent to the Pacific Garden Hotel for southbound traffic to turn back 

northbound, including a new kerbside lane on the northbound side of the road for entry to the hotel 
• Construction of improved or new footpath and shared path connections on both sides of the Central 

Coast Highway and Tumbi Road throughout the Proposal area. This includes a new 3 metre shared 
path adjacent to the southbound lanes of the Central Coast Highway, a new 1.5 metre footpath adjacent 
to the northbound lanes, and a new 1.5 metre footpath along the northern side of Tumbi Road as it 
approaches the intersection 

• Drainage upgrade works and utility adjustments to accommodate changes to the existing road elevation 
and to mitigate existing flooding impacts on the western side of the Central Coast Highway 

• Construction of retaining walls and batters on both sides of the Central Coast Highway 
• Installation of upgraded of road pavements 
• Construction of concrete and vegetated medians 
• Street lighting upgrades within and approaching the upgraded intersection 
• New and adjusted signage and line marking. 
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1.2 Purpose of the report 
This REF has been prepared by AECOM Australia Pty Ltd on behalf of Transport for NSW. For the 
purposes of the environment assessment of these works, TfNSW is the proponent and the determining 
authority under Division 5.1 of the Environmental Planning and Assessment Act 1979 (EP&A Act). 

The purpose of this REF is to describe the Proposal, to document the likely impacts of the Proposal on the 
environment, and to detail mitigation and management measures to be implemented. 

The description of the proposed work and assessment of associated environmental impacts has been 
undertaken in the context of clause 228 of the Environmental Planning and Assessment Regulation 2000, 
the factors in Is an EIS Required? Best Practice Guidelines for Part 5 of the Environmental Planning and 
Assessment Act 1979 (Is an EIS required? guidelines) (DUAP 1995/1996), Roads and Related Facilities 
EIS Guideline (DUAP 1996), the Biodiversity Conservation Act 2016 (BC 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 5.5 of the EP&A Act including that TfNSW 
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 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 need 
for an environmental impact statement to be prepared and approval to be sought from the Minister for 
Planning under Division 5.2 of the EP&A Act 

• The significance of any impact on threatened species as defined by the BC Act and/or FM Act, in 
section 1.7 of the EP&A Act and therefore the requirement for a Species Impact Statement or a 
Biodiversity Development Assessment Report 

• 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 result in a significant impact on any other matters of national 
environmental significance or Commonwealth land and the need, subject to the EPBC Act strategic 
assessment approval, to make a referral to the Australian Government Department of Agriculture, 
Water and the Environment for a decision by the Commonwealth Minister for the Environment on 
whether assessment and approval is required under the EPBC Act. 

Central Coast Highway and Tumbi Road Intersection Upgrade 
Review of Environmental Factors 

5 



    
 

 

 

 

   

   
  

   
    

 

 
    

   
    

   
  

  
   

       
      

  
  

  
   

    
   

  

   

   
     
    
  

 
 

   
    
    

 
     
     
   
  
   
   
   

 

2. Need and options considered 

2.1 Strategic need for the proposal 
TfNSW propose to undertake road improvements at the intersection of the Central Coast Highway and 
Tumbi Road in the Central Coast Council local government area (LGA). A strategic plan for the Proposal 
was previously developed by TfNSW as part of a broader strategy aimed at improving north-south travel 
times along the Central Coast Highway corridor. 

The Central Coast Highway between Wamberal and Bateau Bay is used by around 26,500 motorists every 
day and subject to substantial traffic congestion during peak periods. This general section of the highway is 
typically undivided with a single lane in each direction, and has limited facilities for pedestrians and cyclists. 
The broader proposal to upgrade the highway between Wamberal and Bateau Bay (as outlined above), 
would increase capacity and improve facilities for pedestrians and cyclists to cater for the growing needs of 
the Central Coast community. 

These proposed road network efficiency upgrades are part of the NSW Government’s proposed investment 
to upgrade the Central Coast Highway from two to four lanes between Wamberal and Bateau Bay. So far 
the NSW Government has committed funds for the planning phase of this proposal the majority of which 
has been dedicated to the concept and detailed design of a priority stage of the upgrade, specifically the 
Central Coast Highway and Tumbi Road intersection (the Proposal). Investigations into the existing 
performance of this intersection have identified early opportunities to alleviate traffic congestion and 
improve road safety along this busy stretch of road through the replacement of the existing roundabout with 
traffic lights, along with localised road widening and active transport upgrades. 

Without the proposed broader strategic upgrade (including the Proposal) it is predicted that the growth in 
traffic volumes over the coming years would progressively worsen congestion and delays for local residents 
and other road users, including bus commuters. 

The key benefits of the Proposal would include: 

• Reduced traffic delays and congestion at this intersection 
• Improved average travel times through the intersection for all road users 
• Safer facilities for pedestrians and cyclists 
• Enhanced economic growth and productivity of the surrounding region, particularly during busy holiday 

periods. 
The Proposal is consistent with the following key infrastructure strategies: 

• Future Transport Strategy 2056 (NSW Government 2018) 
• State Infrastructure Strategy 2018-2038 (Infrastructure NSW 2018) 
• National Road Safety Strategy 2021-30 – Consultation Draft (Infrastructure and Transport Ministers, 

2021) 
• Central Coast Regional Transport Plan (Transport for NSW, 2013) 
• Central Coast Regional Plan 2036 (NSW Department of Planning and Environment, 2016) 
• NSW 2021: A Plan to Make NSW Number One (NSW Government 2011) 
• Road Safety Plan 2021 
• Central Coast Regional Transport Plan 
• Central Coast Regional Plan 2036 
• Central Coast Council Community Strategic Plan 2018-2028. 
These strategies are discussed in further detail below. 
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2.1.1 Future Transport Strategy 2056 (NSW Government 2018) 

Future Transport Strategy 2056 (the Strategy) is NSW Government’s vision for the next 40 years of transport 
in NSW. The vision is based on the following outcomes: 

• Customer focused 
• Successful places 
• A strong economy 
• Safety and performance 
• Accessible services 
• Sustainability. 
The purpose of the Strategy is to guide integrated transport and land use planning across regional NSW and 
Greater Sydney. The Strategy sets out short, medium and long-term actions to achieve improved outcomes 
aimed at providing better and safer journeys for all transport customers. 

The Strategy is supported by a suite of issue-specific and place-based plans that focus on the role transport 
plays in the land use, tourism and economic development of towns and cities. Plans under the Strategy 
include the Greater Sydney Services and Infrastructure Plan, Regional NSW Services and Infrastructure Plan 
and the Road Safety Plan. 

A key priority and direction under the Strategy relates to movement and place; balancing the efficient 
movement of people and goods with the liveability of places on the transport network. A part of the vision 
for regional NSW is that of a ‘hub and spoke’ network, whereby regional cities and centres would be 
connected to outlying towns and centres. The plan endeavours to make regional NSW centres for health, 
education, and justice services as well as providing access to employment opportunities and air transport 
connections. Towns and villages would offer employment and housing and would continue to be important 
in attracting domestic and international visitors, bringing job opportunities and economic benefits to rural 
communities. 

Upgrading the Central Coast Highway to two lanes between Tumbi Road, Wamberal and Bateau Bay 
Road, Bateau Bay and the installation of traffic lights at Tumbi Road would improve reliability within this key 
road corridor. This would directly deliver outcomes sought in the Future Transport Strategy 2056, including 
the provision of better and safer journeys for all transport customers and the enhancement of movement 
corridors. 

2.1.2 State Infrastructure Strategy 2018-2038 (Infrastructure NSW 2018) 

The State Infrastructure Strategy 2018-2038 (the 2018 SIS) developed by Infrastructure NSW provides the 
NSW Government with advice about infrastructure policy and investment priorities, in line with the 
requirements of the Infrastructure NSW Act 2011. 

The 2018 SIS is a 20 year investment plan for the NSW Government which identifies and prioritises the 
delivery of critical public infrastructure to drive productivity and economic growth. The assessment of the 
State’s existing infrastructure capacity against forecasted population growth (which informed the 2018 SIS) 
highlighted critical deficiencies in urban road capacity and provides strategic options to meet the challenges 
of population growth and substantial increases in freight volumes. 

One of the sector-based infrastructure directions for transport is to ensure that the transport system creates 
opportunities for people and businesses to access the services and support they need, including addressing 
existing inefficiencies and pinch points for freight and service networks and overcoming local constraints on 
the regional road network. 

Part 9 of the 2018 SIS details the strategies for transport in NSW. Six key strategic directions are listed, 
along with key recommendations. This Proposal is aligned with two of those responses: infrastructure 
planning, prioritisation and delivery and integrating land use and infrastructure planning. 
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Recognising that the section of the Central Coast Highway from Wamberal to Bateau Bay, in particular its 
intersection with Tumbi Road, no longer meets the travel demands of the region, TfNSW has identified the 
Proposal as a priority to better service the increasing travel demand of a growing population. In doing so, 
TfNSW is seeking to manage current and future traffic demand, avoid lengthy delays, and improve the 
safety of the road corridor for all road users. 

2.1.3 National Road Safety Strategy 2021-30 – Consultation Draft (Infrastructure and Transport 
Ministers, 2021) 

The National Road Safety Strategy 2021-30 aims to reduce the rates of death and serious injury from road 
crashes over the next ten years, and to support the long term vision of zero road deaths by 2050. One of 
the goals outlined in the strategy is to improve infrastructure planning and investment. The strategy also 
seeks to manage vehicle speeds where conflicts with other road users, infrastructure and/or roadside 
hazards cannot be avoided, with the overall aim of avoiding crashes resulting in death or serious injury. The 
strategy also seeks to provide safe access for all road users. 

The Proposal is consistent with these goals as it seeks to improve the safety of the road corridor for all road 
users including pedestrians and cyclists, whilst also managing the risk posed by roadside hazards and 
other infrastructure. 

2.1.4 NSW 2021: A Plan to Make NSW Number One (NSW Government 2011) 

NSW 2021: A Plan to Make NSW Number One (NSW 2021) (NSW Government 2011) is a 10-year plan to 
rebuild the State economy, return quality services, renovate infrastructure, restore accountability to 
government, and strengthen local environment and communities. 

The plan identifies several goals to improve the transport network, such as reducing travel times and 
improving road safety. The road and shared path upgrades included in the Proposal directly address these 
priority action areas. 

2.1.5 Road Safety Plan 2021 

The Road Safety Plan 2021 sets out priority areas to address recent increases in the road toll and to achieve 
the NSW Government’s State Priority Target to reduce fatalities by 30 per cent by 2021. 

The Plan delivers on six priority areas, the following three of which are particularly relevant to the proposal: 

• Liveable and safe urban communities – addressing crashes in busy local areas, including pedestrian 
trauma which accounts for around 17 per cent of all deaths in NSW and 9 per cent of serious injuries 

• Using the roads safely – preventing risky road behaviour 
• Building a safe future – ensuring that when we plan, develop, design, operate and maintain our roads, 

safety is at its core. 
The Plan sets out the direction for road safety policies and initiatives in NSW in line with the six priority areas. 

The proposal is consistent with the intent and priorities of this Plan as it addresses the priority action areas 
of improving road safety. 

2.1.6 Central Coast Regional Transport Plan 

The Central Coast Regional Transport Plan (Transport for NSW, 2013) addresses transport needs and 
priorities that are specific to the Central Coast Region. The plan notes that the Central Coast region is very 
constrained geographically and the state road network is critical for local transport needs. Investment in the 
road network is seen as key to reducing congestion, improving travel time reliability, and supporting 
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enhanced bus operations. The Central Coast Highway is identified as a key focus for future investment. 
The Proposal is consistent with the broad direction of this plan. 

2.1.7 Central Coast Regional Plan 2036 

The Central Coast Regional Plan 2036 (NSW Department of Planning and Environment, 2016) was 
released in October 2016 by the then Department of Planning and Environment (NSW), and is a 20 year 
blueprint for the Central Coast. The plan’s vision is to create a healthy natural environment, a flourishing 
economy and well-connected communities. The plan proposes delivery of the vision through the following 
goals: 

• Goal 1 - A prosperous Central Coast with more jobs close to home 
• Goal 2 - Protect the natural environment and manage the use of agricultural and resource lands 
• Goal 3 - Well-connected communities and attractive lifestyles 
• Goal 4 - A variety of housing choice to suit needs and lifestyles. 
Under these goals, the plan develops 23 directions and associated actions. Those most relevant to the 
Proposal are: 

• Goal 1, Direction 4 – Strengthen inter-regional and intra-regional connections for business 
• Goal 3, Direction 17 – Align land use and infrastructure planning. This direction emphasises the delivery 

of new infrastructure to meet the needs of a growing population. 

2.1.8 Central Coast Council Community Strategic Plan 2018-2028 

Central Coast Council’s (CCC) Community Strategic Plan (CSP) represents the community aspirations of 
the Central Coast Local Government Area (formerly Gosford City and Wyong Shire LGAs) over a 10-year 
period. The plan informs the activities, decision-making and budgetary considerations that CCC undertakes 
on behalf of the community, and the role the community plays in shaping the area’s future. 

The CSP identifies the need to improve pedestrian movement safety, speed and vehicle congestion around 
schools, town centres, neighbourhoods, and community facilities. The CSP considers the objectives of the 
Future Transport Strategy 2056 and the State Infrastructure Strategy 2018-2038. 

Of the five primary themes identified in the CSP, Theme 2 – Smart: “A growing and competitive region” and 
Theme 4 – Responsible: ”Delivering essential infrastructure”, align with the objectives of the Proposal. 

The Proposal would involve investment in infrastructure including active transport and improved pedestrian 
access to service the growing population of the region, and is therefore consistent with the aims of the 
CSP. The proposal would also ease road congestion, improve connectivity and provide safer connections 
for both pedestrians and vehicle traffic near schools, childcare centres and also for local public transport. 

2.2 Limitations of existing infrastructure 

2.2.1 Road configuration 

The Central Coast Highway is classified as a State Road and is a designated freight route, with a posted 
speed limit of 60 km/h through the intersection and 70 km/hr north of Tumbi Road. Northbound, the existing 
lane configuration is two lanes through the roundabout before merging into a single lane. Southbound, the 
road is a single lane widening into two lanes on approach and through the roundabout and beyond towards 
Erina and eventually the interchange with the M1 at Kariong. South of the intersection the dual carriageway 
road is divided by a raised median. North of the intersection, dividing line marking is provided between 
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carriageways. The existing width of the road reserve for the Central Coast Highway ranges between 26 
metres to 35 metres throughout the Proposal area. 

Tumbi Road is a local road under Central Coast Council jurisdiction, with a posted speed limit of 60 km/h. 
Northbound, the existing lane configuration is a single lane with a ‘Keep Clear’ intersection at Dalpura 
Road. Southbound, the existing lane configuration is a single lane, widening into two lanes on approach of 
to the roundabout. There is a school zone within the Proposal area on Tumbi Road, with a speed limit of 
40 km/h on school days between 8.00am-9.30am and 2.30pm-4.00pm. The existing width of the road 
reserve for Tumbi Road ranges between 28 metres to 46 metres throughout the Proposal area. The Central 
Coast Highway/Tumbi Road intersection currently experiences substantial delays, particularly during peak 
periods. Local traffic is subject to delays turning right from Tumbi Road onto the Central Coast Highway 
due to substantial volumes of northbound through traffic on Central Coast Highway (about 1,400 to 2,000 
vehicles per hour). The Proposal would address this issue whilst also improving access to local public 
transport, journey reliability and safety for all road users. 

2.2.2 Footpaths 

Existing footpaths are located on both sides of the Central Coast Highway south of the existing intersection, 
as well as along the southern side of Tumbi Road. The footpath on the western side of the road is 1.2 
metres wide, which is not wide enough for shared cycle and pedestrian use. On the eastern side a 3.0 m 
wide shared path is provided to the south of the intersection. These footpaths provide access to bus stops 
on both sides of the road, as well as Wamberal Cemetery to the south. No formal footpaths are present on 
the Central Coast Highway north of the intersection. 

An existing 1.2 m wide footpath is present on the southern side of Tumbi Road, up to Dalpura Road. A 
short section of 1.2 m wide footpath is provided on the northern side of Tumbi Road for access to the 
existing bus stop on the western approach of the intersection. 

There are currently no controlled pedestrian crossings of either the Central Coast Highway or Tumbi Road 
within the Proposal area. A pedestrian refuge exists in the median on Tumbi Road near the eastbound bus 
shelter, with another present in the median of the Central Coast Highway on the southern approach to the 
roundabout. Both crossings pose safety risks to pedestrians crossing at these intersections as they are 
uncontrolled and poorly signposted to motorists. The Proposal would address this issue through the 
provision of traffic light-controlled pedestrian crossings and zebra crossings at the upgraded intersection. 
The Proposal would also provide new formalised pedestrian footpaths and shared paths adjacent to both 
sides of the Central Coast Highway and Tumbi Road throughout the Proposal area. 

2.2.3 Utilities 

Existing utility services within the Proposal area include: 

• Potable Water – CCC potable water main 
• Wastewater (sewer) – CCC-owned rising main within the road reserve adjacent to the northbound 

carriageway and a Pacific Garden Hotel main inside the existing northbound road reserve boundary 
• Electrical – Ausgrid-owned electrical poles, overhead cables and an underground 132 kV transmission 

line 
• Gas – Jemena-owned gas main under the northbound verge and through the existing roundabout 

towards Old Tumbi Road 
• Telecommunications – Telstra, Optus and NBN conduits within the Proposal area. 
The location of most utilities (with the exception of the 132 kV transmission line) would be adjusted to suit 
the Proposal. Utility adjustments and relocations would be undertaken in accordance with the relevant 
authorities, as outlined above. 
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2.2.4 Drainage 

There are limited opportunities to discharge stormwater to the eastern side of the highway from upstream 
waters. This is due to surrounding coastal wetland designations and the nearby Wamberal Lagoon Nature 
Reserve. Utilising existing discharge outlets (near the existing roundabout and opposite the Pacific Garden 
Hotel and the Forresters Beach Garden Centre) is therefore required to ensure potential drainage risks 
posed by the Proposal can be suitably managed. 

The main drainage line running through the north of the intersection consists of: 

• A large underground drainage network that collects runoff from an upstream catchment in the order of 
22 hectares and discharges to an open channel on the northern side of Tumbi Road 

• A 60 metre long open channel along the northern side of Tumbi Road that conveys flow from the 
upstream drainage network and directs it into an existing culvert crossing under the Central Coast 
Highway 

• A crossing under the Central Coast Highway, which consists of three 1050 mm diameter pipes 
• A 300 metre long open channel that conveys flow from the Central Coast Highway culvert crossing 

towards Wamberal Lagoon, which eventually discharges to the Pacific Ocean. 
There are also a number of inlet pits along the Central Coast Highway that discharge directly to roadside 
swales on the eastern and western sides of the road. 

The Proposal includes the upgrade of hydraulic capacity throughout the Proposal area, and would reduce 
flood levels across and nearby the upgraded intersection. 

2.3 Proposal objectives and development criteria 

2.3.1 Proposal objectives 

The Objectives for the broader upgrade of the Central Coast Highway between Wamberal and Bateau Bay 
Road include: 

• Objective 1: Traffic flow improvement, including better peak period travel times and reliability, by 
reducing peak period delays in the vicinity of the intersection 

• Objective 2: Improved road safety for all road users 
• Objective 3: Enhance existing road based public transport at the intersection, by providing safe crossing 

between opposing bus stops and bus facility improvements 
• Objective 4: Improve local walking and cycling connections between places along and across the 

intersection, and provide for future links for pedestrian and cycling infrastructure that supports local and 
State Government initiatives for active transport. 

2.3.2 Development criteria 

The development criteria for the Proposal include: 

• Minimise constructability issues 
• Minimise impacts on utilities 
• Improve intersection and network performance 
• Minimise land use and community impacts 
• Minimise private property impacts 
• Minimise environmental impacts. 
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2.3.3 Urban design objectives 

Urban design objectives for the proposal include: 

• Enhance the urban connectivity and respond to the desired future character and functioning of the area 
• Minimise impact on the community 
• Design for low maintenance 
• Minimise visual impacts to the existing character of the setting. 

2.4 Alternatives and options considered 

2.4.1 Methodology for selection of preferred option 

As discussed in Section 1.1, the Proposal is part of a commitment to improve travel times and road safety 
on the Central Coast Highway between Tumbi Road, Wamberal and Bateau Bay Road, Bateau Bay. This 
includes upgrade of the highway to two lanes in both directions for 3.8 kilometres. The duplication of the 
highway on its existing alignment between Tumbi Road and Bateau Bay Road was determined to be the 
most suitable option during the strategic assessment phase. 

Before the announcement of the NSW Government’s commitment to the full duplication of this section, 
TfNSW undertook pre-planning investigations of potential future low-cost intersection upgrades of the most 
congested intersections on the highway between Wamberal and Bateau Bay. These investigations resulted 
in the strategic design options for the Tumbi Road intersection aimed at alleviating traffic congestion and 
providing improved journey times for local residents and other road users. This Tumbi Road/Central Coast 
Highway intersection was prioritised as it was identified as the most congested intersection in the corridor. 
TfNSW has now formally prioritised the upgrade of this intersection, which is the focus of this REF. 

Options for the upgrade of this intersection were identified based on the need for the road network to 
complement and operate efficiently with the future four lane road layout, as well as future intersection 
upgrades north of the Proposal area. 

2.4.2 Identified options 

Option 1: Do nothing 
Option 1 would involve leaving the intersection as is and allowing it to continue functioning in its current 
state. Advantages associated with this option would include: 

• This option has no associated costs 
• This option would avoid traffic disruption, noise impacts and other environmental impacts associated 

with construction. 
The ‘do nothing’ option would not address ongoing road safety and traffic efficiency issues, both of which 
are expected to worsen over time based on known development in the region and associated increases in 
traffic volumes. This option is not consistent with the Proposal objectives outlined in Section 2.3.1 and was 
therefore not considered acceptable. 

Option 2: Upgrade the intersection with traffic lights 
Option 2 would involve a physical upgrades to the intersection including: 

• Demolition of the existing roundabout at the intersection of Central Coast Highway and Tumbi Road and 
replacement with traffic lights 
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• Widening of the Central Coast Highway to the north to allow for two lanes in each direction 
• The provision of dedicated turning lanes throughout the upgraded intersection to reduce queuing while 

waiting for lights or for pedestrians to cross and to maintain reasonable traffic flows. These include: 

- Dual right turn lanes out of Tumbi Road onto the Central Coast Highway southbound 

- A lengthened left turn lane into Tumbi Road from the northbound lanes of the Central Coast 
Highway 

- Construction of improved shared path connections including the construction of new paths on both 
sides of Central Coast Highway north of the intersection. 

This option would directly address the Proposal objectives outlined in Section 2.3.1 by improving journey 
reliability and safety for all road users, as well as providing more reliable public transport services and 
improving local walking and cycling connections. It should be noted that further options of different signal 
arrangements were considered, but were found to be heavily constrained by the current width of the road 
corridor, existing utilities, and potential impacts upon adjacent properties including the Wamberal Lagoon 
Nature Reserve and other private properties. 

Option 3: Upgrade the intersection with a signalised roundabout 
Option 3 would involve upgrading the existing roundabout into a four-lane, signal-controlled roundabout 
with dedicated left turn into and out of Tumbi Road. This would be a low-cost option but would not satisfy 
the proposal objectives of improving road user safety for all road users, and would not improve local 
walking and cycling connections throughout the road corridor and across the intersection. 

2.4.3 Analysis of options 

Option 1 would involve the continuation of ongoing safety and traffic efficiency issues, which are expected 
to worsen over time given known development planned for the region. This option is not consistent with the 
objectives outlined in Section 2.3.1 and was therefore not considered acceptable. Furthermore, traffic 
modelling indicates that under this option, the presence of the existing roundabout would adversely affect 
traffic on Tumbi Road, with vehicles not being able to turn out of Tumbi Road onto the Central Coast 
Highway due to the high volumes of through traffic on the Central Coast Highway. This would cause long 
queues and delays on Tumbi Road, significantly reducing the level of service of the intersection. 

Option 2 would improve safety and traffic efficiency whilst catering for traffic associated with known future 
development in the region. The upgraded traffic lights and additional double right turn lane from Tumbi 
Road would allow increased traffic volumes to turn onto the Central Coast Highway, substantially improving 
the performance of the intersection and reducing delays on Tumbi Road (ie. increasing the level of service). 
This option would also complement the objectives for improved traffic efficiency and safety along the 
broader Central Coast Highway corridor towards Bateau Bay and Forresters Beach. 

Option 3 would provide a short term solution to the increasing congestion within this stretch of the Central 
Coast Highway and the eastern extent of Tumbi Road. Whilst this low-cost option would lead to some traffic 
improvements the short term, it would fail to address existing or future safety issues or connectivity for all 
road users, particularly cyclists and pedestrians, as per Proposal objectives 2 and 4. 

Option 3 would provide a lower level of service in that it may reduce the amount of effective time that 
vehicles can enter and circulate the intersection, resulting in long queues. The implementation of traffic 
lights at the roundabout, would however provide additional capacity and manage existing and future growth 
in congestion in the short term, particularly during the morning peak when congestion is at its worst. The 
timing of the lights at the intersection could also be adjusted in response to demand to better manage 
traffic. 
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2.5 Preferred option 
The preferred option is Option 2. 

Option 2 would achieve the most improvement to traffic flow, travel times and safety on the Central Coast 
Highway at the Tumbi Road intersection. Key benefits of the preferred option compared to the other options 
assessed include the following: 

• Providing favourable economic benefits of reduced travel times and congestion in the medium to long
term

• Improved journey reliability through reduced road congestion and improved traffic flow
• Improved safety for all road users
• Provision of more reliable public transport services and improved facilities for commuters
• Improved local walking and cycling connections throughout the road corridor
• Complement the objectives of future stages of the upgrade of the Central Coast Highway corridor to

Bateau Bay, when these occur.
On this basis Option 2 has been selected as the preferred option. This option is described in detail in 
Section 3.0 of this report. 

2.6 Design refinements 
Following selection of Option 2 as the preferred option, a number of design refinements have occurred 
during the development of the concept design. Key refinements are summarised in Table 2-1. 

Table 2-1 Key design refinements during concept design 

Proposal 
element 

Design refinement Reason 

Pacific Garden • Changed from a ‘seagull’ intersection • The previous design had grades of up
Hotel approximately 80 m south of the

existing access to an offset U-turn
facility, to maintain use of the existing
hotel entrance with accessibility from
both carriageways.

to 20% entering the proposed new
driveway into the hotel. Using the
existing driveway access provides an
easier grade for vehicles to
manoeuvre.

• The revised design provides for a
longer deceleration lane for vehicles
entering the hotel, which also reduces
the need to reconfigure the internal
carpark.

• The previous seagull design had the
potential to cause conflict between
vehicles entering and exiting the hotel
and through traffic on the Central
Coast Highway.

Wamberal • Refinement to either provide a new • This refinement is yet to be
Grocer and Fruit car park or partially acquire the determined and is subject to ongoing
Market Wamberal Grocer and Fruit Market

property.
negotiation with landowners.
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Proposal 
element 

Design refinement Reason 

Retaining walls • No retaining walls were provided as
part of the strategic design

• Retaining walls have been added to
the concept design to avoid
disturbance of land within the
Wamberal Lagoon Nature Reserve
and adjacent private properties by
reducing the need for large batters

Extension of • Removal of the footpath bridge over • Flood modelling has shown the energy
existing culvert the existing triple cell culvert outlet. dissipaters required for the stormwater
and new This has been replaced with an outlet pit would not intrude into the
headwalls pit. Wamberal Lagoon Nature Reserve

and as such the additional space
afforded by the proposed bridge was
not required.

Swale drains • No new swale drains were proposed
as part of the strategic design but
have been added. near the Pacific
Garden Hotel and the stormwater
outlet at the northern end of the
Proposal area.

• Swale drains were added to protect
batters and to minimise low where
potential water may pond.

Traffic lights • Change to include a signalised
pedestrian crossing on the northern
left turn lane of Tumbi Road onto the
northbound lanes of the Central
Coast Highway.

• A pedestrian activated signalised
crossing has been placed here to
improve safety due to the high volume
of turning traffic.

On-road cycle • On-road cycle lanes have been • Removed to align with TfNSW policy
lanes removed from the design. direction which requires cycle

provision to be physically separated
from traffic.
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3. Description of the Proposal

This chapter describes the Proposal and summarises key design parameters and the construction 
methodology. The description of the Proposal is based on a concept design for the preferred option and is 
subject to future refinement during the detailed design phase. 

3.1 The Proposal 
TfNSW is proposing improvements to the intersection of the Central Coast Highway and Tumbi Road at 
Wamberal, NSW (the Proposal). The main scope of the Proposal would be to replace the existing 
roundabout at this intersection with traffic lights, including associated improvements such as new and 
upgraded shared paths. 

TfNSW also proposes to upgrade the Central Coast Highway from single to dual lanes in each direction 
within the vicinity of the intersection; to the limits of the Proposal area. This would include provision of a 
raised central median and sealed shoulders north and south of the intersection. 

The Proposal would also include associated drainage upgrades and utility relocations. Adjustments to 
public and private property boundaries, fences, parking and property accesses would also be undertaken 
as necessary to support construction of the Proposal. Construction of a replacement car park beside the 
Wamberal Grocer and Fruit Market may proceed if agreed to by TfNSW and the property owner. 

The above works would be undertaken with the Proposal area. This extends to approximately 200 m south 
of the Tumbi Road intersection, adjacent to the Old Tumbi road cul-de-sac. The northern limit of the 
Proposal area is approximately 400 m north of the Tumbi Road intersection. The western limit of works 
would be in proximity to the Tumbi Road/Dalpura Road intersection. The upgraded (widened) section of the 
Central Coast Highway would tie back into the existing single lane configuration near the southern and 
northern limit of the Proposal area. 

The Proposal is shown in Figure 1-1 and Figure 1-2 and Figure 3-1 to Figure 3-3. 

The Proposal would be the first stage of a broader proposed upgrade of the Central Coast Highway from 
single to dual lanes in each direction between Wamberal and Bateau Bay Road, Bateau Bay. However, this 
Proposal has a need that is stand-alone from the broader proposed upgrade, as one of the objectives of 
this Proposal is to alleviate substantial congestion and improve road and pedestrian safety at the existing 
intersection of the Central Coast Highway and Tumbi Road. 

Key features of the Proposal would include: 

• Site preparation works, including establishment of ancillary facilities, vegetation clearing, site fencing,
temporary drainage measures, and implementation of environmental management measures

• Relocation of the following bus stops to a common location on the western side of the Central Coast
Highway, just the north of the intersection:

- Bus stop 2260187 - Tumbi Road at Central Coast Highway

- Bus stop 2260174 - Central Coast Highway opposite Ulamba Avenue.

• Minor relocation of bus stop 2260137 (Central Coast Highway at Ulamba Avenue) approximately 30
metres north

• All existing bus services would remain in operation during construction of the Proposal
• Localised demolition of existing footpaths to accommodate works. Alternative access would be provided

for pedestrians throughout construction
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• Temporary relocation of active traffic lanes, including the placement of temporary pavement, to maintain
traffic flow during construction and local access

• Demolition of the existing roundabout and sections of pavement over each arm of the intersection
• Widening of the Central Coast Highway to the north of the intersection to dual lanes in both directions,

with a transition back to single lanes prior to the northern limit of works
• Widening of Tumbi Road as it approaches the intersection. This would include dual left turn lanes and a

single right turn lane for traffic approaching the intersection. Tumbi Road would remain single lane for
traffic leaving the intersection (heading north)

• Installation of new traffic lights at the intersection of the Central Coast Highway and Tumbi Road,
including the following road changes:

- Construction of a slip lane for left turn onto Tumbi Road from the northbound lanes of the Central
Coast Highway

- Construction of a dedicated right turn lane onto Tumbi Road from the southbound lanes of the
Central Coast Highway

- Construction of a slip lane for left turn onto the northbound lanes of the Central Coast Highway
from Tumbi Road

- Construction of dedicated dual right turn lanes onto the southbound lanes of the Central Coast
highway from Tumbi Road.

• Construction of concrete and vegetated medians on Tumbi Road and the Central Coast Highway to
separate opposing lanes of traffic

• Earthworks, including excavation and the construction of retaining walls and batters to accommodate
the widened road (see section 3.3.5 for further detail of excavations)

• Construction of retaining walls and batters on both sides of the Central Coast Highway
• Changes to the existing culvert under the Central Coast Highway immediately north of the Tumbi Road

intersection. This would include:

- Extension of eastern side the culvert to accommodate the widened road

- Addition of a new pipe under the road to increase capacity of the culvert

- Construction of new inlet and outlet structures at both ends of the culvert

- Construction of an energy dissipation device at the eastern end of the culvert to reduce the velocity
of water entering the Wamberal Lagoon Nature Reserve.

• Provision of a new pedestrian footpath adjacent to the northbound lanes of the Central Coast Highway
between Old Tumbi Road and Tumbi Road, including a pedestrian connection to the Old Tumbi Road
cul-de-sac

• Provision of a new pedestrian footpath along the northern side of Tumbi Road from a point 20 metres
north of the intersection with Dalpura Road towards the intersection with the Central Coast Highway
intersection, and continuing north adjacent to the northbound lanes of Central Coast Highway to the
Pacific Garden Hotel

• Provision of suitable temporary and permanent entry arrangements for private properties fronting the
Central Coast Highway and Tumbi Road within the limit of works

• Provision of a u-turn facility adjacent to the Pacific Garden Hotel for southbound traffic to turn back
northbound, including a new kerbside lane on the northbound side of the road to facilitate entry to the
hotel

• Permanent and temporary acquisition of private property, both full and partial, to accommodate the
widened road and associated construction activities. This would include the demolition of all structures
within the property to be fully acquired (Lot 1 DP136311)
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• Subject to landowner agreement, property adjustments to the Wamberal Grocer and Fruit Market,
including removal of the existing parking area provision of a new replacement parking and loading
facility immediately south of the existing shop

• Drainage upgrade works within the road corridor and adjacent private property
• Provision of formalised drainage along the Central Coast Highway at the north eastern limit of works,

discharging into an existing waterway
• Provision of a new permanent maintenance vehicle access ramp on the eastern side of the Central

Coast Highway, north of the intersection
• Street lighting upgrades within and approaching the upgraded intersection
• Provision of new pavements and upgrade of existing pavements throughout the Proposal area
• New and adjusted signage and line marking
• Construction of new and upgraded active transport connections, including the re-establishment of any

footpaths or shared paths removed to facilitate construction
• Construction of a new permanent bus stop adjacent to the northbound lanes of the Central Coast

Highway, just north of the intersection. This new bus stop would consolidate bus stops 2260187 and
2260174 with all services being transferred to the new permanent bus stop

• Landscaping, including the planting of trees, shrubs and grass within the Proposal area and the
regeneration of bushland adjacent to the Wamberal Lagoon Nature Reserve boundary. Drainage
channels would be planted with suitable mix of species aimed at improving water quality

• Relocation and adjustment of existing utilities including water, sewerage, electricity, gas and
telecommunications as required to accommodate the Proposal. This includes adjustments to existing
utility connections into private property where these are affected by the Proposal, and may include short
adjustments outside the limit of works to allow for connection back to existing utility alignments

• Demobilisation of construction activities, including removal of ancillary facilities, remaining construction
materials and stockpiles and temporary environmental management measures. All temporary sites
occupied during construction would be rehabilitated upon completion to at least their condition prior to
the start of works.
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3.2 Design 

3.2.1 Design criteria 

Standards 
The design was prepared in accordance with a number of road standards, specifically: 

• Guide to Road Design – Austroads (Austroads, 2019)
• Guide to Road Safety – Austroads (Austroads, 2009)
• Guidelines for Road Safety Audit Practices (Roads and Maritime Services, 2011)
• Road Design Guide (Roads and Traffic Authority of NSW (undated))
• Beyond the Pavement, RTA urban design policy, procedures and design principles (Roads and Traffic

of NSW, 2009)
• Asset Standards Authority standards
• TfNSW Urban Design Guidelines
• Roads and Maritime Road Technical Directions
• Relevant council standards
• Roads and Maritime Quality Assurance (QA) Specification G1: Job Specific Requirements
• Roads and Maritime QA Specification SI/TCS/8 - Installation and Reconstruction of Traffic Light Signals
• Roads and Maritime Technical Directions
• Roads and Maritime supplementary documents to Austroads.
• Published Roads and Maritime supplements to Australian Standards.
• Australian Standards including:

- AS/NZS 1170.1 - 2002 Structural Design Actions Part 1: Permanent, Imposed and Other Actions
- AS/NZS 1170.2 - 2011 Structural Design Actions Part 2: Wind Actions
- AS 3600 - 2018 Concrete Structures
- AS 4100 - 2020 Steel Structures
- AS 4678 - 2002 Earth Retaining Structures
- AS 5100 - 2017 Bridge Design Set.

• Standards Australia handbooks
• Other TfNSW policies and guidelines.

Design criteria 
The Design criteria for the Proposal is outlined in Table 3-1. 

Table 3-1 Design criteria 

Design element Design criteria 

Roadway The Central Coast Highway – to be upgraded to two lanes in each direction 
around the upgraded intersection, removal of roundabout at the Tumbi Road 
intersection. 

Posted Speed The Central Coast Highway – 60/70 kilometres per hour 
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Tumbi Road – 60 kilometres per hour (outside of the school zone). 

Lane width (through 
lanes) 

3.3 metres (minimum). 

Lane width (turning 
lanes) 

3.5 metres (minimum). 

Median width • 1.2 metres (minimum)
• 1.6 metres for the Pacific Garden Hotel U-turn facility.

Shoulder width 1.5 metres 

Design vehicle • Central Coast Highway – 26 metre B-double
• Central Coast Highway to Tumbi Road – 14.5 metre bus
• Tumbi Road to Central Coast Highway – 14.5 metre bus.

Pavement type Asphalt 

Footpath • Pedestrian concrete footpath – 1.5 metre width
• Shared use concrete path – 3 metre width.

Pram ramp width 1.5 metres. 

Road-related 
communications 

Traffic light communications and associated cabling to be placed within the 
footpath and road shoulder with some crossings of the carriageways. 
Designed in accordance with the TfNSW ‘RMS QA Specification SI/TCS/8’ 
design guideline. 

Utilities Suitable clearances have been allowed for the relocation and or preservation 
of existing and future utility alignments in the Proposal corridor. The exact 
locations of these utilities would be developed throughout the detailed design 
phase. 

Horizontal Alignment 

Minimum curve radius 
• 70 km/h design speed = 161 m (desirable) / 107 m (absolute)

• 80 km/h design speed = 240 m (desirable) / 163 m (absolute).

Minimum curve radius 
with adverse crossfall 

• 70 km/h design speed = 400 m
• 80 km/h design speed = 660 m.

Vertical Alignment 

Minimum Crest Curve K 
Value 

• 70 km/h design speed = 19.1 (desirable) / 14.6 (absolute)
• 80 km/h design speed = 29.3 (desirable) / 22 (absolute).

Minimum Sag Curve K 
Value • 70 km/h design speed = 8
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• 80 km/h design speed = 10.

3.2.2 Engineering and land use constraints 

The engineering and land use constraints which have influenced the development of the concept design 
include: 

• The need to minimise property acquisition, adjustment and access impacts
• Proximity to the Wamberal Lagoon Nature Reserve and designated coastal wetlands and the need to

minimise off-site impacts to this area
• Maintaining traffic flow during construction along Tumbi Road and the Central Coast Highway
• Minimising construction noise impacts
• Minimise impacts to sensitive biodiversity values, such as threatened species or ecological communities
• The need to relocation existing utilities within the Proposal area
• The need to upgrade the existing stormwater infrastructure
• The desire to incorporate the existing rigid pavement at the roundabout into the final design.

The following land use constraints were identified prior to the concept design

• Property acquisition/land impact: no acquisition or encroachment into of any part of the Wamberal
Lagoon Nature Reserve or ‘coastal wetlands’ area, as designated by State Environmental Planning
Policy (Coastal Management) 2018.

• Property acquisition/land impact: desire to minimise private property acquisition wherever possible.

During concept design, the following constraints were identified:

• Maintain a suitable clearance for all permanent infrastructure from the Wamberal Lagoon Nature
Reserve boundary for construction access and to allow for future maintenance access

• Allow for indented bus bays in both directions on the Central Coast Highway close to the intersection
• Maintain and/or provide alternative permanent access to residential and commercial properties within

the Proposal area.

3.2.3 Major design features 

The major design features of the Proposal are described in the following sections. These features have 
been developed to concept design level and would be further refined as part of the detailed design process. 

Tumbi Road and Central Coast Highway intersection 

The Proposal involves the replacement of the existing roundabout at the intersection of the Central Coast 
Highway Tumbi Road, with new turning lanes and traffic lights. On the Central Coast Highway, the existing 
northbound left turn lane would be extended and channelised to allow additional traffic to turn into Tumbi 
Road. A new right turn lane would be installed for southbound traffic to ensure vehicles can safely wait to 
turn into Tumbi Road. On Tumbi Road, two dedicated right turn lanes would be provided for traffic wishing 
to join the southbound carriageway on the Central Coast Highway. One channelised left turn lane would 
also be installed for westbound traffic on Tumbi Road wishing to join the northbound carriageway of the 
Central Coast Highway. Turning lane widths of 3.5 metres have been adopted due to the curved approach 
to the intersection. 
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New vehicle detectors, control and electrical conduits would be installed for the new traffic lights. These 
would be located in footpaths, within the road verge and within the carriageway. A control cabinet for the 
traffic signals would be located at the south western corner of the intersection, to the east of the Wamberal 
Kingdom Hall of Jehovah’s Witnesses. 

The road pavement type for the new intersection would be asphalt. The existing concrete roundabout would 
be overlayed with asphalt pavement to reduce risks of surface cracking. The widening of the existing 
roundabout to suit the new intersection area would be undertaken with an asphalt on lean-mix pavement to 
reduce the risk of differential settlement occurring. 

Central Coast Highway carriageway 
The upgrade of the Central Coast Highway carriageway generally follows the existing road alignment. The 
four traffic lanes (two lanes in each direction) south of the intersection would be retained. The traffic lanes 
on the northern side would be widened from two to four lanes for approximately 270 metres before merging 
back into the existing arrangement as the highway progresses north towards Crystal Street. 

The widening of the Central Coast Highway would take place mainly on the western side of the road to 
reduce impacts to the Wamberal Lagoon Nature Reserve situated on the eastern side. A raised median 
strip with a minimum width of 1.2 metres would be provided to separate north and southbound traffic lanes. 

The new road pavement for the Central Coast Highway would be asphalt over a heavily bound 
material/base. Full depth asphalt may also be used where the reconstruction of an existing pavement is 
required. Existing road pavements to be retained would be overlayed with new asphalt. 

Tumbi Road carriageway 
The upgrade of Tumbi Road generally follows the existing road alignment. The northbound lane would 
continue to be a single lane. Line marking would be placed on this lane to identify the nearby school zone. 

Travelling southbound, the existing road arrangement would be retained until approximately 128 metres 
from the new traffic lights, opposite the Dalpura Road intersection. From this point the road would be 
widened on the north-eastern side to accommodate one left turn lane and two right turn lanes. The road 
would be widened on this side to minimise impacts to underground power cables and the sewer pump 
station located on the western side. A raised median with a minimum width of 1.2 metres would be 
provided. 

As with the Central Coast Highway, the new road pavement for Tumbi Road would be asphalt over a 
heavily bound material/base. Full depth asphalt may also be used where the reconstruction of an existing 
pavement is required. Retained road pavements would continue to be overlayed with new asphalt. 

Active transport 
The Proposal includes improved active transport connections throughout the Proposal area. The following 
connections are proposed: 

• Provision of a new 3 m wide shared path along the eastern side of the Central Coast Highway to the
north and south of the Tumbi Road intersection

• Provision of a new 1.5 m wide footpath along the western side of the Central Coast Highway south of
the Tumbi Road intersection, connecting to the cul-de-sac of Old Tumbi Road and the existing footpath
on Tumbi Road

• Provision of a new 1.5 m wide footpath along the northern side of Tumbi Road, connecting to the
footpath continuing north beside the northbound carriageway of the Central Coast Highway.

Dedicated pedestrian crossings, traffic signals and refuge islands would be provided across all arms of the 
upgraded intersection, substantially improving the accessibility and safety of the intersection. 
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Public Transport 
A new permanent bus stop would be constructed approximately 30 m north of the Tumbi Road intersection. 
This stop would consolidate the following existing bus stops located within the Proposal area: 

• Bus stop 2260174 - Central Coast Highway opposite Ulamba Avenue. This stop currently serves bus
routes, 17, 18, 19, 21, 22, 23 and 28

• Bus stop 2260187 - Tumbi Road at Central Coast Highway. This stop only serves bus route 48.
Bus stop 2260137 - Central Coast Highway at Ulamba Avenue, located on the southbound carriageway of 
the Central Coast Highway adjacent to Wamberal Cemetery, would be located about 30 metres north of its 
current position. Access to this bus stop would be improved through the provision of dedicated pedestrian 
crossings and signals across all arms of the upgraded intersection. 

Property access adjustment 
The Proposal would require physical works within the boundary of four private properties. These would 
include regrading of driveways, provision of fencing, batter works or the construction of retaining walls. New 
driveways would be installed for all affected residential and commercial properties. 

The above works would be required within properties proposed to be fully or partially acquired, as well as 
within properties that would not be acquired. Refer to Section 3.6 for more detail of property acquisitions. 

The concept design allocates an area for a potential future carpark south of the Wamberal Grocer and Fruit 
Market. This would be required to provide compensatory parking when the road is widened into the existing 
parking area in front the of the shop, should the business remain in place This area has been selected in 
consultation with the property owner based on the flatter slope and lower erosion risk of various carpark 
options developed by TfNSW. The carpark has been assessed in this REF. 

Drainage infrastructure 
Proposed upgrades to the two existing culvert crossings across the intersection include: 

• Introducing a new (fourth) 1050 mm diameter pipe in parallel to the three existing 1050 mm diameter
pipes passing under the Central Coast Highway. The existing headwall on the eastern side of the
highway would be demolished and replaced with a new outlet chamber connecting the existing pipes. A
ramp would be installed to the north of the new outlet headway to facilitate maintenance access to the
culvert

• Construction of two new 900 mm diameter pipe crossings under Tumbi Road just west of the
intersection to service the new road drainage network and to facilitate a greater capacity for upstream
flows under the road

• New grass line swale drain outlet for the discharge of the stormwater network to be installed within
Crown Land situated within the north eastern corner of the Proposal area.

The proposed drainage infrastructure upgrades would help to convey more stormwater flow under the 
roads, reducing the reliance on existing detention storage across the intersection. 

Retaining walls and batters 
Retaining walls would be installed along the road corridor to accommodate the Proposal. These walls are 
shown on Figure 3-1 to Figure 3-3 and would be installed at the following locations: 

• East of the Central Coast Highway, adjacent to the Wamberal Lagoon Nature Reserve between the
Ulamba Avenue intersection and the entry point for the new drainage culvert maintenance access ramp.
This would be installed with an offset distance of 2 metres from the Wamberal Lagoon Nature Reserve
property boundary.
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• In front of the Wamberal Grocer and Fruit Market, including around the proposed car park

• West of the Central Coast Highway, interfacing with the Pacific Garden Hotel.
Retaining walls would be constructed at a maximum wall stem height of 3.3 metres with a base slab width of 
up to 3.6 metres. An L-shape would be adopted for the walls due to insufficient space to construct a sloped 
embankment within the construction boundary. Handrails would be installed on the top of the retaining walls 
at the Wamberal Grocer and Fruit Market, the Pacific Garden Hotel and at any other location with elevations 
greater than 1 metre above the lower level. 

A batter would be installed adjacent to the eastern side of the new shared path adjacent to the southbound 
carriageway of the Central Coast Highway, to the north of the new drainage culvert maintenance access 
ramp. This would begin at the end of the retaining wall in this area and would be about 75 metres in length. 
The batter would maintain a 1 metre offset from the Wamberal Lagoon Nature Reserve property boundary. 

Public utilities 
Public utilities within the construction footprint would require adjustment or relocation as part of the 
Proposal. The exact location and nature of these utility relocations would be developed throughout the 
detailed design phase. Refer to Section 3.5 for further details. 

Signage, line marking and lighting 
Appropriate signage and line marking to Austroads and TfNSW standards would be provided to suit the 
Proposal. 

Lighting 

New street lighting columns incorporating single LED luminaires would be installed to suit the new road 
alignment. Electrical conduits would be installed in footpaths and across lanes for the new lighting. Four 
existing street light columns are proposed to be retained. 

3.3 Construction activities 

3.3.1 Work methodology 

General sequence of works 
The general sequence of construction activities is outlined below. Construction methods are subject to 
detailed review and possible modification in detailed design or by the eventual construction contractor, 
within the constraints of any impact assessment and safeguards in this REF. The staging sequence as 
outlined below is indicative and substantial changes in methodology resulting in new construction activities 
or areas of disturbance may be subject to further assessment, if required. Site establishment activities and 
early work would include: 

• Installation of environmental controls, including tree protection measures and erosion and sediment
controls

• Establishing ancillary facilities and erecting worksite fencing, where required
• Installation of temporary traffic management measures
• Survey and marking of the limit of works, construction areas and boundaries (including sensitive no-go

areas such as the Wamberal Lagoon Nature Reserve), as well as utility locating works
• Adjustments to existing utilities, including removal of old conduits once disconnected
• Removal or grouting of redundant surface water pipes and pits, including kerb drainage
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• Potholing for utility locating, pavement coring and testing and additional geotechnical test pits and 
drilling 

• Excavation of trenches along new utility routes 
• Installation of bedding material and new utilities within the trenches or onto new poles 
• Testing and cutover of utilities into new infrastructure 
• Decommissioning and removal of redundant utilities where required 
• Minor road work to establish access points. 
• Vegetation clearing and trimming including: 

- Identification and marking out of clearing limits and hollow bearing trees 

- Identification of suitable habitat nearby for release of fauna that may be encountered 

- Checking for the presence of fauna species onsite and relocation if there is the potential for the 
animal to be disturbed or injured 

- Clearing of non-hollow bearing trees including removal of stumps 

- Checking tree hollows for fauna and then removal of the habitat trees 

- Reuse of native vegetation or mulch for use in rehabilitation. 

Earthworks 

• Stripping topsoil and unsuitable material 
• Excavating and filling the road formation levels, including excavation for embankments and cuttings and 

boxing out of new pavements 
• Disposal of unsuitable and surplus material. 

Retaining wall and batter installation: 

• Excavation and compaction of foundation (if required) 
• Cast in situ the concrete base slab 
• Cast in situ the concrete retaining wall 
• Backfill and compaction against the retaining wall 
• Installation of conduits during backfill for utilities 
• Installation of handrails on retaining walls at relevant locations. 

Drainage and culvert works: 

• Removal or grouting of redundant surface water pipes and pits, including kerb drainage 
• Installation of new pipe culvert crossings under the Central Coast Highway and Tumbi Road 
• Installation of longitudinal stormwater drainage network 
• Culvert extensions to accommodate the additional road lanes and new shared paths 
• Offset new culvert approximately 2.5 m away from the existing culvert pipes 
• Installation of drainage along the eastern side of the Central Coast Highway, into the Crown Land at the 

north eastern limit of the Proposal area. 

Road and pavement works would include: 

• Demolition of the existing roundabout island 
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• Demolition of existing footpaths, as required 
• Ground treatment and excavations (including the excavation of existing embankments) required for site 

preparation 
• Temporary road pavements to facilitate traffic flows during construction 
• Relocation and adjustment of disturbed utilities 
• Preparation of new lane surfaces 
• Construction of road pavements and lane extensions, including the double right turn bay from Tumbi 

Road and single right turn bay from the Central Coast Highway southbound, as well as the left turning 
bay for traffic travelling north on the Central Coast highway and vehicles travelling east on Tumbi Road 

• Construction of widened road shoulder to allow for maintenance access layby installation 
• Construction of concrete and vegetated medians 
• Construction of access ramp for drainage culvert situated north of the outlet headwall 
• Traffic light and street lighting installation including utility connections 
• Construction of shared path connections and footpath re-establishment, including over the 

reconstructed headwall at the eastern end of the drainage culvert just north of the intersection 
• Restoration or reconstruction of driveways and property adjustments 
• Traffic lane switches and shifting of barriers and temporary line marking for each stage of construction. 

Finalisation works would include: 

• Installation of line markings, signs and guide posts 
• Start-up of traffic lights and testing 
• Re-establishment of bus stops and shelters 
• Decommissioning of temporary facilities including ancillary facilities, including remediation to pre-work 

conditions (as far as practical) or other state as agreed with the relevant landowner 
• Site clean-up and waste disposal 
• Removal of erosion and sediment control measures such as sediment fencing 
• Rehabilitation of disturbed areas and establishment of landscaping 
• Removal of construction traffic management and opening of the upgraded road to traffic. 

3.3.2 Construction workforce 

The construction workforce would fluctuate depending on the stage of construction. During peak periods 
there would be up to 30 staff on sites. Final workforce numbers would be confirmed by the construction 
contractor. 

3.3.3 Construction hours and duration 

Construction works would be a mixture of day and night works. Day works would be carried out in 
accordance with the Interim Construction Noise Guideline (DECC, 2009): 

• Monday to Friday: 7am to 6pm 
• Saturday: 8am to 1pm 
• Sundays and public holidays: no work. 
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Construction activities that involve impulsive or tonal noise emissions would be limited as far as is 
practicable to the following hours in accordance with the Construction Noise and Vibration Guideline 
(TfNSW, 2018): 

• Monday to Friday: 8am to 5pm 
• Saturday: 9am to 1pm 
• Sundays and public holidays: no work. 
Due to high traffic volumes along the highway during weekdays and a need for extended traffic lane 
closures, a substantial amount of construction would have to be undertaken outside of standard working 
hours to minimise disruptions to traffic flow, extensive delays on the larger transport network and to protect 
the safety of workers and the travelling public. The following activities may take place outside standard 
construction working hours, including at night and on weekends when traffic volumes are lower: 

• Delivery of any oversize construction materials such as precast pipes 

• Intersection and tie-in activities of the new traffic lights to existing roads 

• Installation and adjustment of barriers and signage for construction zones during each construction stage 

• Removal of traffic islands within the roundabout 

• Milling out of existing pavement and asphalting where partial or full closure of traffic lanes is required. 

• Drainage service and utility crossings of the Central Coast Highway 

• Service and utility cutovers and connections 

• Traffic switches for construction stages 

• Installation of new traffic islands, traffic light posts, utility conduits, line marking and landscaping 

• Activation of traffic lights 

• Private property access changes. 

• Clearing of trees adjacent to traffic lanes requiring periodic lane closures. 

These activities, including any unavoidable out of hours impulsive or tonal noise emissions are discussed in 
Chapter 6. 

3.3.4 Plant and equipment 

The following is the list of equipment expected to be used on site during construction of the Proposal: 

• Asphalt paving equipment 

• Asphalt tanker 

• Augers and coring equipment 

• Backhoe 

• Chainsaws 

• Concrete Agitator trucks 

• Concrete pumps, slipforms and vibratory 
compactors 

• Power tools (e.g. drill, hammer drill, saw, 
grinder, torque and impact wrenches) 

• Concrete saws 

• Dump trucks 

• Excavators 

• Flatbed delivery trucks and truck mounted lifts 

• Forklifts 

• Franna Crane 

• Generators 

• Graders 

• Hand-held compacting equipment 
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• Lighting units e.g. portable towers

• Line marking equipment

• Mulcher and trucks to clear vegetation

• Piling equipment and augers

• Plate compactors

• Profiler

• Rollers (including vibratory rollers, multi tyre,
padfoot)

• Scissor lift or elevated work platform

• Jackhammers

3.3.5 Earthworks 

• Small drill rigs

• Traffic control vehicles, variable message
board trailers and portable traffic lights

• Trucks and light vehicles

• Vacuum trucks

• Vibratory roller compactors

• Water carts

• Water pumps.

The Proposal would involve excavation of material from existing batters and foundations, trenching and 
backfill, as well as placement and compaction of site-won and imported fill. Excavated material would be 
reused on-site where possible or managed in accordance with relevant legislative requirements. This 
includes the removal and recycling of road pavement and concrete kerbs and paths, where possible. 

The estimated quantities of materials associated with earthworks for the Proposal are provided in Table 
3-2. The estimated trenching volumes for utility adjustments are provided in Table 3-3. Quantities for
specific work tasks would be refined during detailed design.

Suitable fill material may be sourced from within the proposed construction footprint where the material is of 
suitable quality. Cut or other material that is deemed unsuitable or is excess to requirements would be 
stockpiled and stabilised until needed as part of the landscaping works. Any residual material would be 
disposed of in accordance with the relevant legislative requirements. 

Table 3-2 Indicative earthwork quantities for the Proposal 

Cut (m3) Fill (m3) 

8,242 4,009 

Balance 4,233 

Table 3-3 Indicative earthwork quantities for utility relocations 

Utilities / Service Trenching volumes (m3) 

Communications 303.8 

Gas 155.8 

Sewer 175.2 

Water / Stormwater 236.6 
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Utilities / Service Trenching volumes (m3) 

Total 871.4 

3.3.6 Source and quantity of materials 

The source and quantity of materials would be determined by the construction contractor prior to the 
commencement of construction. The specific source of materials would be determined by a range of factors 
including availability, quality, cost and distance from the Proposal, however materials would be sourced 
from local suppliers where practicable. Materials would be reused or recycled where practicable. 

The construction of the proposal would require (but is not limited to) the materials listed in Table 3-4. 

Table 3-4 Source and quantities of materials required for the proposal 

Material Quantity Source 

Asphalt 3,398 m3 

TfNSW prequalified 
suppliers and locally, 
where practical 

Precast concrete elements for 
drainage construction (culverts, pits 
and headwalls) and miscellaneous 
work 

304 tonnes 

Concrete for pavement construction 6,630 m3 

Custom Three Cell Culvert Pit 24 m3 

TCS: Traffic Lights - Posts 9 

TCS: Traffic Lights - Lanterns 3 

TCS: Traffic Lights – Controller Box 1 

Retaining walls and batters 448 m3 

Line marking 3,545 m 

Furniture (Kerb types) 267 m3 

Signs (new / relocated) 51 (item) 

Water The quantity of water that would be 
required during construction is unknown at 
this stage and would depend on available 

Construction sources 
such as sediment 
basins or alternatively 
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Material Quantity Source 

sources and methodologies applied by the 
contractor. 

from the local water 
supply network. 

Re-use opportunities 
Excess material from the Proposal would be reused on site where possible. Excess fill left over from other 
local road projects may also be used for the Proposal where suitable i.e. where fill meets the contaminated 
material classification and quality requirements. 

3.3.7 Traffic management and access 

Traffic and transport impacts associated with the Proposal, as well as impacts on pedestrian and cyclist 
movements and access are assessed in Section 6.6 of this REF. The potential traffic and access impacts 
expected during the construction of the Proposal include: 

• The presence of construction vehicle traffic, including light and heavy vehicles within main roads and local
streets

• Temporary and permanent relocation of bus stops

• Temporary detours and disruptions to pedestrian and cyclist movements in and around the construction
works.

Traffic generated by construction activities would include construction worker light vehicles, heavy vehicles 
for delivery and removal of materials and construction plant and equipment. Generally, construction vehicle 
movements would avoid local residential streets where possible and follow the most direct routes to and 
from the Proposal area, primarily via arterial roads. 

The traffic generated by the construction phase of the Proposal is expected to require 150 light vehicles 
and 350 heavy vehicles per day (up to 24 per hour) during peak construction periods. 

Access for construction vehicles 
Construction vehicles would access the construction footprint via arterial roads wherever possible. The 
Central Coast Highway and Tumbi Road would be used as a heavy vehicle haulage routes. The original 
road lanes on the Central Coast Highway and Tumbi Road would remain open during construction to assist 
with preserving traffic flow across the construction area. 

It is expected that temporary signage and speed limits would be required around the main works during 
construction. Final construction methods would be refined to minimise traffic and transport impacts. 

No construction vehicles would access or encroach on the boundaries of the Wamberal Lagoon Nature 
Reserve. This includes avoidance of any turning or manoeuvring with the reserve. Demarcation fencing 
along boundary of the reserve would be installed prior to construction commencing to clearly outline this as 
a no-go area. To facilitate the safe movement of vehicles and pedestrians around the works, traffic would 
be managed in accordance with the Traffic control at work sites – Technical Manual v.6.0 (Transport for 
NSW, 2020) and the Construction Traffic Management Plan (CTMP) to be prepared by the construction 
contractor. 

Construction vehicle access to the three ancillary facilities are discussed in Section 3.4.1. 
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Local property access management 
Property access would be maintained as far as practicable throughout construction. There may however be 
disruptions to some property accesses for short periods during critical works. The management of property 
access would be considered by the construction contractor and detailed as part of the final staging plan for 
the proposal. This would include sufficient notification of all property owners/tenants prior to any access 
disruptions. 

Commercial and private property access roads would be reinstated and/or relocated upon completion of 
construction. This includes residential and commercial property accesses on all arms of the upgraded 
intersection. 

3.4 Ancillary facilities 
At least one temporary ancillary facility would be required to support construction of the Proposal. Any 
ancillary facilities selected for use during construction would include, at a minimum, site water run-off 
controls and screening for dust and noise to reduce impacts to adjacent properties. 

The ancillary facilities may be used be used for, but not limited to the following activities/facilities. 

• Site office

• Worker amenities

• Equipment and materials storage

• Temporary stockpiling of excavated or imported material

• Holding facilities for water derived from dewatering activities

• Temporary storage of waste awaiting classification

• Chemical and fuel storage

• Storage of construction plant and parking for light and heavy vehicles.

• Three locations for potential ancillary facilities have been identified as potentially suitable for the proposal.
These are:

– Ancillary facility 1 – commercial nursery north of the construction boundary at part Lot 4 in
DP603395 – 893 The Entrance Road, Wamberal

– Ancillary facility 2 –Lot 51 DP 1028301, The Entrance Road, Foresters Beach
– Ancillary facility 3 – property at 35 Bellevue Road at part Lot 197 in DP755234.

It should be noted that the ancillary facilities are likely to only occupy a portion of the full lot identified in 
Figure 3-4 to Figure 3-6. 

The use of any of the identified ancillary facilities is subject to formal agreement with landowners and 
availability once construction timing is confirmed. Should none of these options be available or agreed for 
use as ancillary facilities than further assessment for other options would be required in the proposal detailed 
design or construction phases. 
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3.4.1 Ancillary facility access 

Ancillary facility 1 
Construction vehicle access to ancillary facility 1 (commercial nursery north of the limit of works) would be 
accessed via either Carbeen Road or the Central Coast Highway. Carbeen Road is a local road under CCC 
jurisdiction with a posted speed limit of 50 km/h, and is accessed via Tumbi Road. Heavy vehicles leaving 
the site via Carbeen Road would turn left onto Tumbi Road and then onto the Central Coast Highway. 
Access to ancillary facility 1 from Carbeen Road would be used as an alternative to the access from the 
Central Coast Highway to improve safe access and to avoid additional turning movements onto Central 
Coast Highway. 

Ancillary facility 2 
Construction vehicles would access ancillary facility 2 directly from The Central Coast Highway. 
Construction vehicles would be provided sufficient turning space to enter and exit the ancillary facility in a 
forward direction without disrupting access to surrounding properties. 

Ancillary facility 3 
Construction vehicle access for ancillary facility 3 would be via Bellevue Road at the northern end of Bakali 
Road. Bellevue Road is a local road under CCC jurisdiction with a posted speed limit of 60 km/h. Bellevue 
Road directly joins the Central Coast Highway at its eastern end and Tumbi road at its western end. 
Construction vehicles would be provided sufficient turning space to enter and exit the ancillary facility in a 
forward direction without disrupting access to surrounding properties. 

3.5 Public utility adjustment 
The Proposal would require the relocation of existing utilities, and the installation of new utilities in various 
locations throughout the Proposal area. This includes electricity, gas, water, sewer and 
telecommunications. Known utilities as detailed in Section 2.2.3 and their possible relocations are shown in 
Table 3-5. 

Table 3-5 Proposed utility relocations 

Utilities / Service Potential relocation area 

Potable water – CCC The water main may be relocated towards the back of the new kerb line on the 
potable water main western verge of the Central Coast Highway between the existing roundabout and 

the Pacific Garden Hotel entrance. The relocated water main would follow the 
kerb alignment, connecting back into the existing main at north west corner of the 
roundabout, past the proposed stormwater headwall. Further pothole surveys are 
needed to confirm both tie in points of the existing main. 

Wastewater (sewer) The Council-owned sewer main may be diverted from northbound to southbound 
sides of the Central Coast Highway at the northern limited of works. This is due to 
limited utilities allocation space under the new footpath in this area. Further 
discussion with Council would occur during the detail design stage of the 
Proposal. 

The privately owned rising sewer main connecting to the Pacific Garden Hotel 
may be lowered to achieve adequate cover, and to avoid conflict with other civil 
and utilities assets. Further utilities surveys would be undertaken to determine the 
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Utilities / Service Potential relocation area 

specific location and depth of this existing private sewer to allow for an accurate 
connection. 

Electrical Like for like replacement has been proposed for any affected overhead electrical 
assets. Impacts to the underground 132 kV transmission line would be avoided. 
Further directions from Ausgrid on clearance requirements for the protection of 
their assets would be obtained. 

Gas The existing gas main may be relocated between the existing bus stop opposite 
Ulamba Avenue and the northern limit of works. Further pothole surveys are 
needed to confirm its actual location and depth. This would be undertaking during 
the detail design stage of the Proposal. 

Telecommunications The Telstra and NBN network run the entire length of the project along the 
southbound verge of the Central Coast Highway. Telstra conduits would be placed 
under the proposed shared path. Specific relocation sites are subject to further 
discussions with Telstra and NBN. An Optus conduit extends towards the Tumbi 
Road intersection and crosses to the southbound verge of the Central Coast 
Highway before continuing south. The proposed treatment for the Optus conduit is 
to relocate it under the shared path between the existing water and gas mains. 
Specific relocation sites are subject to further discussions with Optus. 

The proposal may also affect the ability of utility providers to access maintenance locations. As identified in 
Table 3-5, consultation would continue with the relevant authorities during the detailed design phase. This 
consultation would allow the authorities to provide input into the most appropriate relocation options. 

3.6 Property acquisition 
Property acquisition would be required as outlined in Table 3-6 and as shown in Figure 3-7. 

Table 3-6 Proposed property acquisition 

Area 
ID 

Description Total area 
(m2) 

Acquisition 
type 

Current 
owner 

Lot and DP Land use zone 
(LEP) 

1 Section of road 
reserve within 
property to be 
acquired 

624 Partial Private 
property 

Lot 1 
DP385942 

Deferred matter 

2 Private property to 
be acquired 

685 Full Private 
property 

Lot 1 
DP136311 

Deferred matter 

3 Section of road 
reserve within 
resort to be 
acquired 

1,403 Partial Private 
property 

Lot 3 DP 
603395 

E4 
Environmental 
living 
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Area 
ID 

Description Total area 
(m2) 

Acquisition 
type 

Current 
owner 

Lot and DP Land use zone 
(LEP) 

4 Section of road 
reserve within 
property to be 
acquired 

181 Partial Private 
property 

Lot 2 DP 
868777 

Deferred matter 

5 Section of road 
reserve within the 
Preschool to be 
acquired 

98 Partial Juniors at 
Wamberal 
(Preschool) 

Lot 1 
DP813392 

Deferred matter 
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4. Statutory and planning framework

4.1 Environmental Planning and Assessment Act 1979 
The Environmental Planning and Assessment Act 1979 Act (EP&A Act) establishes the system of 
environmental planning and assessment in NSW. The Proposal is subject to the environmental impact 
assessment and planning approval requirements of Division 5.1 of this Act. Division 5.1 of the Act specifies 
the environmental impact assessment requirements for activities undertaken by public authorities, such as 
TfNSW, which do not require development consent under Part 4 of the EP&A Act. 

In accordance with Section 5.5 of the EP&A Act, TfNSW, as the proponent and determining authority, must 
examine and take into account to the fullest extent possible all matters affecting or likely to affect the 
environment by reason of the Proposal. Clause 228 of the Environmental Planning and Assessment 
Regulation 2000 (EP&A Regulation) defines the factors which must be considered when determining if an 
activity assessed under Division 5.1 of the EP&A Act would have significant impact on the environment. 

This REF constitutes an examination and consideration of matters affecting or likely to affect the 
environment by reason of the Proposal, thereby fulfilling TfNSW’s requirements under Section 5.5. of the 
EP&A Act. Chapter 6 of this REF provides an assessment of the Proposal in accordance with the factors 
outlined in Clause 228 of the EP&A Regulation. 

4.1.1 State Environmental Planning Policies 

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 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. 

As the proposal is for a road and road infrastructure facilities and is to be carried out by TfNSW, it may be 
assessed under Division 5.1 of the EP&A Act. Development consent from the relevant Council, the Minister 
for Planning or the Independent Planning Commission is not required. 

The proposal is not located on land reserved under the National Parks and Wildlife Act 1974 and does not 
require development consent or approval under State Environmental Planning Policy (Coastal 
Management) 2018, State Environmental Planning Policy (State and Regional Development) 2011 or State 
Environmental Planning Policy (State Significant Precincts) 2005. The proposal is located near to 
Wamberal Lagoon Nature Reserve, which is protected under the National Parks and Wildlife Act 1974. No 
access, work or storage would take place on any land within the boundaries of this nature Reserve, with 
appropriate safeguards in place to minimise any potential off-site impacts to this land (see Section 7). 

Part 2 of the ISEPP contains provisions for public authorities to consult with local councils and other public 
authorities prior to the commencement of certain types of development. Consultation, including consultation 
as required by ISEPP (where applicable), is discussed in Chapter 5 of this REF. 

State Environmental Planning Policy (Coastal Management) 2018 
State Environmental Planning Policy (Coastal Management) 2018 (Coastal Management SEPP) provides a 
strategic framework and objectives for managing coastal issues in NSW, with an aim to protect and 
enhance coastal environments, habitats and natural processes. 
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The Proposal is located in a ‘Proximity Area’ to mapped ‘Coastal Wetlands’ under the Coastal Management 
SEPP. This area extends from the opposite side of 865 Central Coast Highway to the next intersection 
north, with Crystal Street. Works proposed within the ‘Proximity Area to Coastal wetlands’ would include 
road and pavement demolition and construction, drainage upgrades, utility installation and relocation and 
other ancillary works. The footprint of the mapped ‘Coastal Wetlands’ area is located approximately 10 
metres to the east of Central Coast Highway and would not be directly accessed or used by any aspect of 
construction of the Proposal. 

As the Proposal is located in a ‘Proximity Area’ but is not located within the ‘Coastal Wetlands’ footprint, the 
provisions of the Coastal Management SEPP do not apply to this Proposal. Furthermore, mitigation 
measures provided in this REF would manage construction works in this area with strict provisions for work 
to occur outside the Coastal Wetlands footprint that may result in off-site impacts within this area. A full list 
of mitigation measures is provided in Section 7.2. 

4.1.2 Local Environmental Plans 

The Proposal is located in the suburb of Wamberal, in the CCC Local Government Area (LGA). As such, 
the Gosford Local Environmental Plan 2014 (GLEP) applies. 

Gosford Local Environmental Plan (2014) 

The Proposal is located within the following land zones under the GLEP: 

• DM Deferred Matter 

• E4 Environmental Living 

• R2 Low Density Residential 

• RE1 Public Recreation 

• SP1 Special Activities 

• SP2 Infrastructure. 

The ancillary facilities are located within the following land zones: 

• Ancillary facility 1 – Deferred Matter 

• Ancillary facility 2 – Deferred Matter 

• Ancillary facility 3 – R1 General Residential. 

The objectives of each of these zones are outlined below. The Proposal would not detract from the primary 
purpose and use of these zones, once operational. 

E4 Environmental Living: 

• To provide for low-impact residential development in areas with special ecological, scientific or aesthetic 
values 

• To ensure that residential development does not have an adverse effect on those values 

• To promote ecologically, socially and economically sustainable development and the need for, and value 
of, biodiversity in Gosford 

• To provide land for low-impact tourist-related development that is of a scale that is compatible with the 
special ecological, scientific or aesthetic values of the area 

• To ensure that development is compatible with the desired future character of the zone. 

R1 General Residential: 
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• To provide for the housing needs of the community 

• To provide for a variety of housing types and densities 

• To enable other land uses that provide facilities or services to meet the day to day needs of residents 

• To ensure that development is compatible with the desired future character of the zone 

• To promote best practice in the design of multi dwelling housing and other similar types of development 

• To ensure that non-residential uses do not adversely affect residential amenity or place demands on 
services beyond the level reasonably required for multi dwelling housing or other similar types of 
development. 

R2 Low Density Residential: 

• To provide for the housing needs of the community within a low density residential environment 

• To enable other land uses that provide facilities or services to meet the day to day needs of residents 

• To ensure that development is compatible with the desired future character of the zone 

• To encourage best practice in the design of low-density residential development 

• To promote ecologically, socially and economically sustainable development and the need for, and value 
of, biodiversity in Gosford. 

• To ensure that non-residential land uses do not adversely affect residential amenity or place demands on 
services beyond the level reasonably required for low-density housing. 

RE1 Public Recreation: 

• To enable land to be used for public open space or recreational purposes 

• To provide a range of recreational settings and activities and compatible land uses 

• To protect and enhance the natural environment for recreational purposes 

• To identify areas suitable for development for recreation, leisure and cultural purposes 

• To ensure that development is compatible with the desired future character of the zone. 

SP1 Special Activities: 

• To provide for special land uses that are not provided for in other zones 

• To provide for sites with special natural characteristics that are not provided for in other zones 

• To facilitate development that is in keeping with the special characteristics of the site or its existing or 
intended special use, and that minimises any adverse impacts on surrounding land. 

SP2 Infrastructure: 

• To provide for infrastructure and related uses 

• To prevent development that is not compatible with or that may detract from the provision of infrastructure 

• To ensure that development is compatible with the desired future character of the zone. 

The area zoned as Deferred Matter was formerly zoned as ‘scenic protection’ under the previous Gosford 
LEP. As no equivalent zoning was available in the Standard Instrument – Principal Local Environment Plan, 
the previous zoning still applies until it is formally allocated a new land zone. 

A map of the land use zones in the Proposal area are presented in Figure 4-1. 
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4.2 Other relevant NSW legislation 

4.2.1 Biodiversity Conservation Act 2016 

The Biodiversity Conservation Act 2016 (BC Act) provides a framework to avoid, minimise and offset 
impacts on biodiversity. Under the BC Act it is an offence to harm animals and plants, damage areas of 
outstanding biodiversity value, and damage habitat of threatened species or ecological communities. Under 
Part 2, Division 2 of the BC Act it is a defence if the harm or damage was necessary for the carrying out of 
a Division 5.1 EP&A Act activity undertaken in compliance with the determination for that activity, or 
undertaken consistent with a state significant infrastructure approval under Division 5.2 of the EP&A. 

The BC Act establishes a test to establish whether a proposed development or activity is, ‘likely to 
significantly affect threatened species’. If an activity under Division 5.1 is likely to significantly affect 
threatened species, then a Species Impact Assessment or biodiversity development assessment report is 
required to be prepared. 

The REF considers the potential impacts of the Proposal on threatened species, populations, ecological 
communities and critical habitat in accordance with the BC Act. This consideration is presented in Section 
6.1. 

As the Proposal has been undertaken under Division 5.1 of the EP&A Act and there would be no significant 
impact upon any threatened species or ecological community neither a Biodiversity Development 
Assessment Report (BDAR) or a Species Impact Statement (SIS) is required. Subsequently offsets under 
the NSW Biodiversity Offsets Scheme (BOS) are not required. Despite this the requirements of the RMS 
Guideline for Biodiversity Offsets have been considered. 

4.2.2 Biosecurity Act 2015 

The Biosecurity Act 2015 provides a framework for the prevention, elimination and minimisation of 
biosecurity risks posed by biosecurity matter, dealing with biosecurity matter, carriers and potential carriers, 
and other activities that involve biosecurity matter, carriers or potential carriers. 

The Biosecurity Act 2015 introduces the legally enforceable concept of a General Biosecurity Duty. This 
duty provides that any person who deals with biosecurity matter or a carrier and who knows, or ought 
reasonably to know, the biosecurity risk posed or likely to be posed by the biosecurity matter, carrier or 
dealing has a biosecurity duty to ensure that, so far as is reasonably practicable, the biosecurity risk is 
prevented, eliminated or minimised. 

This duty extends to weeds, which under the Biosecurity Act are pests. This means that any person dealing 
with plant matter must take measures to prevent, minimise or eliminate the biosecurity risk (as far as 
reasonably practicable. 

It is the responsibility of TfNSW to provide for the removal and proper disposal of any listed weeds found 
within the Proposal area. Priority weeds are discussed, and management methods proposed in Section 6.1 
of this REF. 

4.2.3 Contaminated Land Management Act 1997 

The Contaminated Land Management Act 1997 (CLM Act) establishes a process for investigating and 
(where appropriate) remediating land that the NSW EPA considers to be contaminated significantly enough 
to require regulation under this act. 
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Section 60 of the Contaminated Land Management Act 1997 imposes a duty on persons whose activities 
have contaminated land to notify the NSW EPA, and potentially investigate and remediate land if 
contamination is above EPA guideline levels. 

Contamination within the Proposal area that may be affected by the Proposal is discussed in Section 6.4 of 
this REF. 

4.2.4 Heritage Act 

The Heritage Act 1977 (Heritage Act) provides protection for items of ‘environmental heritage’ in NSW. 
‘Environmental heritage’ includes places, buildings, works, relics, movable objects or precincts considered 
significant based on historical, scientific, cultural, social, archaeological, architectural, natural or aesthetic 
values. Under the Heritage Act, a person must not disturb or excavate land if they know, or have 
reasonable cause to suspect that they might discover, expose, move or damage a relic unless they have an 
excavation permit. 

Items considered to be significant to the State can be listed on the State Heritage Register (SHR) and 
cannot be demolished, altered, moved or damaged, or their significance altered, without approval from the 
Heritage Council of NSW. Other items may be listed on the National and Commonwealth Heritage Lists, 
State Heritage Inventory (SHI) or by local Councils in LEPs. Additionally, under Section 170 of the Heritage 
Act, all government agencies are required to identify, conserve and manage heritage items in their 
ownership or control. Items are typically listed in a Heritage and Conservation Register, and may also be 
included on the SHI. 

Consideration of the Proposal’s potential impact upon non-Aboriginal heritage is provided in Section 6.9 of 
this REF. 

4.2.5 National Parks and Wildlife Act 1974 

Under the National Parks and Wildlife Act 1974 (NPW Act), all Aboriginal objects and places are protected, 
irrespective of their level of significance or matters of land tenure. The Act sets up ‘strict liability’ offences 
for harming or desecrating Aboriginal objects and Aboriginal places (this type of offence may apply even if 
a person is unaware that they are harming an Aboriginal object). All persons are therefore responsible for 
taking reasonable precautions and exercising their due diligence to ensure that their actions would not 
harm Aboriginal objects. A person who exercises their due diligence has a defence against prosecution if 
they later unknowingly harm an object. 

The Due Diligence Code of Practice for the Protection of Aboriginal Objects in New South Wales (DECCW 
2010) provides guidance on how to identify activities that may harm an Aboriginal object or place, and to 
determine whether they should apply for consent to harm an Aboriginal object or place in the form of an 
Aboriginal Heritage Impact Permit (AHIP) under Section 90A of the Act. The National Parks and Wildlife 
Regulation 2009 removes the need to follow the due diligence process if you are carrying out an activity 
which is specifically defined as a ‘low impact activity’. 

Due diligence searches were undertaken as a part of this REF. These searches identified that no recorded 
Aboriginal objects are located at or around the Proposal Area. If previously unrecorded Aboriginal objects 
are found during the construction of the Proposal, the unexpected finds protocol as outlined in Section 0 
would be undertaken. 

Furthermore, the Proposal is located adjacent to the Wamberal Lagoon Nature Reserve. While no works 
would be undertaken within the boundary of this reserve, NWPS’ Developments adjacent to National Parks 
and Wildlife Services lands guideline has been considered when preparing the environmental assessment 
as presented in Chapter 6. 
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4.2.6 Protection of the Environment Operations Act 1997 

The Protection of the Environment Operations Act 1997 (POEO Act) is the key piece of environmental 
protection and pollution control legislation in NSW. All work potentially resulting in pollution must comply with 
the POEO Act. 

The Proposal does not involve or comprise a ‘scheduled activity’ under Schedule 1 of the POEO Act. 
Accordingly, an Environment Protection Licence (EPL) is not required for the Proposal. 

However, in accordance with Part 5.7 of the POEO Act, TfNSW would notify the EPA of any significant 
pollution incidents with the potential to cause harm that occur during construction. This would be managed 
as part of the CEMP to be prepared and implemented by the Construction Contractor. 

4.2.7 Roads Act 1993 

The Roads Act 1993 (Roads Act) regulates the carrying out of various activities in, on and over public 
roads. Under section 138 of the Roads Act, applicants are required to obtain approval from the relevant 
roads authority for the erection of a structure, the carrying out of work on or over a public road, or the 
digging up or disturbing the surface of a road. 

The Proposal involves construction work on Central Coast Highway, which is a classified State road under 
the Roads Act and under the care and control of TfNSW. Intersecting side streets such as Tumbi Road are 
unclassified local roads under the care and control of CCC. Under Section 71, a roads authority may carry 
out road work on any public road for which it is the road authority and on any other land under its control. 
Under Schedule 2 Clause 5(1), Section 138 does not require a public road authority to obtain a road 
authority’s consent to operate road authority functions in, on or over an unclassified road. Therefore, road 
authority consent is not required for the Proposal. However, a Road Occupancy Licence (ROL) would be 
obtained by the Contractor for any temporary road or lane closures required for the Proposal. 

4.3 Commonwealth legislation 

4.3.1 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 result in significant impact on 
matters of national environmental significance or the environment of Commonwealth land. These are 
considered in Appendix A and Section 6.1 of this REF. 

Findings – matters of national environmental significance 
The assessment of the proposal’s impact on matters of national environmental significance and the 
environment of Commonwealth land found that it is unlikely that the Proposal would result in a significant 
impact on relevant matters of national environmental significance or on Commonwealth land. Accordingly, 
the proposal has not been referred to the Australian Government Department of the Environment and 
Energy under the EPBC Act. 

Findings – nationally listed biodiversity matters (where the strategic assessment applies) 
The assessment of the proposal’s impact on nationally listed threatened species, endangered ecological 
communities and migratory species found that there is unlikely to be a significant impact on relevant 
matters of national environmental significance. Section 6.1 of this REF describes the safeguards and 
management measures to be applied. 
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4.4 Confirmation of statutory position 
The Proposal is categorised as an activity for the purpose of a road and road infrastructure facilities and is 
being carried out by or on behalf of a public authority. Under clause 94 of the ISEPP the Proposal is 
permissible without development consent. The Proposal is not State Significant Infrastructure or State 
Significant Development. The Proposal can be assessed under Division 5.1 of the EP&A Act. 

TfNSW is the determining authority for the Proposal. This REF fulfils TfNSW’s obligation under section 5.5 
of the EP&A Act including to examine and take into account to the fullest extent possible all matters 
affecting or likely to affect the environment by reason of the activity. 
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5. Consultation

This chapter discusses the consultation undertaken to date for the proposal and the consultation proposed 
for the future. 

5.1 Consultation strategy 
TfNSW has kept the community and stakeholders informed and proactively consulted throughout the 
development of the Proposal. 

The purpose of consultation is to: 

• Inform the community of the Proposal and keep them up to date throughout design development,
environmental assessment and construction

• Gain local knowledge and receive and consider the community’s comments and issues relating to the
Proposal

• Ensure stakeholders potentially affected by the Proposal are provided with clear information about
possible property impacts, both short and long term

• Provide clear and timely information about the Proposal as it progresses

• Advise the community on how they may obtain further information and communicate their concerns,
complaints and suggestions.

The REF would be displayed for a minimum four week period. During the display period, stakeholders and 
the community would be encouraged to participate, provide feedback and make a submission on this REF. 
The timing of the REF display is planned to avoid school holiday periods in order to maximise the potential 
for community participation. 

5.2 Community involvement 
Consultation with community and stakeholders was carried out between 3 June and 10 July 2020 on the 
initial strategic design for the future upgrade of the Central Coast Highway between Wamberal and Bateau 
Bay. This is a broader upgrade that includes the Proposal area. A community update outlining detail 
regarding the proposed broader upgrade was distributed to more than 6,800 households and businesses in 
the Wamberal, Forresters Beach, Tumbi Umbi and Bateau Bay areas. A total of 223 responses were 
received. Responses were received from the general public, elected state government representatives and 
Central Coast Council. 

Of these 223 responses, 29 respondents specifically made comment on the works associated with the 
Tumbi Road intersection upgrade (as opposed to the broader Central Coast Highway works between 
Wamberal and Bateau Bay). Other community concerns have been summarised and are presented in 
Table 5-1, with the original TfNSW responses provided in 2020. Further assessment of some of these 
issues has occurred or is discussed in this REF. In these cases a reference is provided. 
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Table 5-1 Summary of issues raised by the community between 3 June and 10 July 2020 

Group Issue raised Response 

Tumbi Road • Requests for a U-turn • TfNSW Response (December 2020): Traffic lights
intersection option at Wamberal for were determined the most appropriate treatment to
treatment and motorists who currently provide satisfactory traffic performance for at least
U-turn facility use Tumbi Road

roundabout to U-turn to
avoid inconvenient
detours

• Requests for an
underpass/overpass or
traffic separation at
Tumbi road

• Extension of the left turn
lane all the way back to
the school or Carbeen
Road.

20 years. The number of lanes and the length of the
turning bays at the intersection approaches have
been sized to provide for current and future traffic
volumes. TfNSW propose to maintain traffic lights
as the design solution at Tumbi Road intersection.

• TfNSW Response (December 2020): Transport
propose to maintain traffic lights as the design
solution at Tumbi Road intersection. Due to space
restrictions, a new U-turn option at Wamberal for
motorists is not feasible.

• Updated response (August 2021): Further
assessment of the Proposal has since been
undertaken. As shown in Section 3, a new partial U-
turn (southbound traffic only) is proposed for the
Pacific Garden Hotel access located on the Central
Coast Highway. Travellers wishing to travel south
along the Central Coast Highway from the Pacific
Garden Hotel would be required to travel north
approximately 600 m to make a u-turn at the
Crystal Street roundabout.

Pedestrian • Requests for additional • TfNSW Response (December 2020): The cycle
crossings / cycle pedestrian crossings provisions, footpaths and shared paths are
facilities needed, particularly near

bus stops on the highway
• Concerns the plan is

inadequate for cycling
facilities as it requires
cars and bikes to share
on the same road surface

• Requests for ‘Bike boxes’
to be provided at all
intersection upgrades

important components of the design and are
included to provide for and encourage safe active
transport and pedestrian movements within and
across the corridor. All intersections with traffic
lights include signalised pedestrian crossings.
Where possible bus facilities have been aligned to
these locations.

• The initial design includes an off road shared path
along the entire proposal length which provides a
cycling option that separated from vehicles. As part
of the concept design in the next phase of project
development, TfNSW will further examine and
detail intersection treatments including provisions
for pedestrians and cyclists, pedestrian crossings
and any requirements for pedestrian fencing.

• Updated response (August 2021): As outlined in
Section 3.0, the Proposal would provide upgrades
and extensions of the existing pedestrian network,
as well as substantially improved facilities for
cyclists and other non-motorised users, including:
The following connections are proposed:
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Group Issue raised Response 

- Provision of a new 3 metre wide shared
path along the eastern side of the Central
Coast Highway to the north and south of the
Tumbi Road intersection

- Provision of a new 1.5 m wide footpath
along the western side of the Central Coast
Highway south of the Tumbi Road
intersection, connecting to the cul-de-sac of
Old Tumbi Road and the existing footpath
on Tumbi Road

- Provision of a new 1.5 metre wide footpath
along the northern side of Tumbi Road,
connecting to the footpath continuing north
beside the northbound carriageway of the
Central Coast Highway.

Dedicated pedestrian crossings, traffic signals 
and refuge islands would be provided across all 
arms of the upgraded intersection, substantially 
improving the accessibility (including to bus 
stops) and safety of the intersection. 

Public transport • Concern some bus bays
are noted as being
removed or not included

• TfNSW Response (December 2020): Design of
bus stop locations has considered customer
catchments and has been carried out in
consultation with the local bus operator Red Bus
Service. Wherever possible the facilities requested
by Red Bus Service have been provided. Transport
will continue to consult with Red Bus Service as the
design planning progresses and will specifically
discuss the community feedback in relation bus
stop locations.

• The proposal improves the commuter experience
by providing more travel time reliability, by freeing
buses from the current congestion. To provide
dedicated bus lanes in the corridor is not possible
without either significantly increasing the impact to
property or forgoing one of the other transport
provisions.

• Updated response (August 2021): Section 6.11 of
the REF assess changes to public transport during
the construction and operation of the Proposal. A
new permanent bus stop would be constructed
approximately 30 metres north of the Tumbi Road
intersection. This stop would consolidate the
following existing bus stops located within the
Proposal area:

- Bus stop 2260174 - Central Coast Highway
opposite Ulamba Avenue. This stop
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Group Issue raised Response 

currently serves bus routes, 17, 18, 19, 21, 
22, 23 and 28 

- Bus stop 2260187 - Tumbi Road at Central
Coast Highway. This stop only serves bus
route 48.

Bus stop 2260137 - Central Coast Highway at 
Ulamba Avenue, located on the southbound 
carriageway of the Central Coast Highway 
adjacent to Wamberal Cemetery, would be 
located about 30 metres north of its current 
position. Access to this bus stop would be 
improved through the provision of dedicated 
pedestrian crossings and signals across all arms 
of the upgraded intersection. 

Loss of Trade • Respondents asked to
consider leaving the
Wamberal Fresh Fruit
Market in place

• TfNSW Response (December 2020): The Central
Coast Highway in the vicinity of the Wamberal
Grocer and Fruit Market has a narrow road corridor
and is constrained on the eastern side by
Wamberal Lagoon Nature Reserve which is a
Nature Reserve. The initial design avoids
encroachment into Wamberal Lagoon Nature
Reserve and the widening of the road occurs on the
western side and towards the fruit shop. TfNSW
has initiated direct contact with owners of properties
that have been identified as impacted by the initial
design and held confidential discussions with many
of them.

• Updated response (August 2021): Section 6.11 of
the REF assesses the socio-economic impacts on
businesses during the construction and operation of
the Proposal. Passing trade is considered to be
important to the Wamberal Grocer and Fruit Market,
as demonstrated through the substantial roadside
advertising the business employs. TfNSW’s
investigations and discussions with owners of
properties and businesses are continuing. In the
event that the business is not closed or relocated,
and that it remains conveniently accessible to most
passing motorists, the degree of passing trade is
expected to remain the same or only slightly
decrease (possibly balanced by improved path
access for pedestrians, bus users and cyclists).
However the addition of new kerbs and a raised
median would permanently affect the ability of
passing southbound traffic to access the Wamberal
Grocer and Fruit Market. Vehicles travelling
southbound would not be able to turn right into the
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Group Issue raised Response 

premises and would need to access the business 
via the northbound lanes of the Highway. 

Too many traffic • Respondents said there • TfNSW Response (December 2020): Traffic
lights were too many traffic

lights, and adding more
would hold up traffic

modelling was carried out as part of the initial
design to examine options for traffic lights and
roundabouts at various intersections. The traffic
modelling confirmed the proposed intersection
treatments achieve satisfactory traffic performance
across the next 20 years accounting for traffic
growth.

• TfNSW Response (December 2020): The traffic
modelling indicated traffic lights were required at
the Central Coast Highway intersection with Tumbi
Road to achieve satisfactory performance.

• Updated response (August 2021): Traffic impacts
are assessed in Section 6.6 of the REF. The
upgraded lane configurations for the Tumbi Road
intersection include the provision of dedicated
turning bays to separate stopped and waiting traffic
from through traffic.

Property • Objections to property • TfNSW Response (December 2020): Efforts have
acquisitions and acquisitions been taken in the development of the design to
impacts reduce the extent of property acquisition that will be

required. TfNSW will continue to work with affected
property owners as the project progresses and
aims to minimise impact as much as possible.

• Updated response (August 2021): Property
impacts have been assessed in Section 6.10 of this
REF. Five properties have been identified as
affected by this Proposal, all of which are centred
around the Tumbi Road intersection. These
acquisitions are currently under negotiation with the
owners.

Wamberal • How much of the • TfNSW Response (December 2020): Transport is
Lagoon Wamberal Lagoon Nature

Reserve will be impacted
planning and designing the proposal to avoid
encroachment within the Wamberal Lagoon Nature
Reserve which is a National Park.

• Updated response (August 2021): The Proposal
has been designed to avoid encroachment within
the Wamberal Lagoon Nature Reserve which is a
Nature Reserve. Biodiversity impacts are
considered in Section 6.1.

Animals • Suggestions to install an
aerial wildlife crossing

• TfNSW Response (December 2020):
Environmental impact assessments will be
prepared in the next phase of project development
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Group Issue raised Response 

between Tumbi Road and 
Crystal Street 

and will be displayed for community feedback. 
These environmental impact assessments will 
consider wildlife migration and include biodiversity 
impact assessments and determinations on 
whether ecological safeguards or mitigations such 
as fauna crossings or fencing, would be required. 

• Updated response (August 2021): Biodiversity
impacts are considered in Section 6.1 which
includes an assessment on wildlife life connectivity.
Mitigation measures have been recommended to
mitigate risks to wildlife.

Trees/vegetation • Comment about lack of
mention of street trees
and impact to existing
vegetation

• Recommendation trees
be planted along
footpaths and centre
median.

• TfNSW Response (December 2020): It is likely
some trees immediately next to the highway will
need to be removed to accommodate the proposed
road upgrade.

• The concept designs and environmental impact
assessments prepared in the next phase of project
development and subject to public display will
define the footprint of the project and the extent of
clearing required.

• The environmental impact assessments will include
biodiversity impact assessments and
determinations on whether ecological safeguards or
mitigations such as replacement plantings and
offsets are required.

• Updated response (August 2021): Biodiversity
impacts are considered in Section 6.1 which
includes an assessment on vegetation removal.

• The total area of native vegetation to be removed
for the construction stage of the Proposal is
approximately 0.89 ha consisting of PCT 1564,
PCT 1589, PCT 1625 and PCT 1716 (see Table
6-2). An additional 1.28 hectares of non-
native/miscellaneous ecosystem including highly
disturbed area, landscape plantings and disturbed
mixed native exotic ground cover would also be
removed.

• Vegetation to be removed for establishment of the
ancillary facilities consists of disturbed native and
exotic ground cover devoid of mid-storey and
canopy, as well as planted/maintained mixed
vegetation patches which do not form a coherent
native plant community. As shown in Table 6-3 the
total amount of vegetation to be removed for each
potential ancillary facility includes:

- Ancillary facility 1 – 0.16 ha non-native/
miscellaneous ecosystem

Central Coast Highway and Tumbi Road Intersection Upgrade 
Review of Environmental Factors 

55 



   
 

 

 

 

   

    
  

    
  

  
 

  
  

   
 

 

  
 

 

 
   

 
 

 

 

 

 

 
 

 
 

  
 

 

  
 

 
 

 
  

Group Issue raised Response 

- Ancillary facility 2 – 0.71 ha non-native/
miscellaneous ecosystem

- Ancillary facility 3 – 2.37 ha non-native/
miscellaneous ecosystem.

As discussed in Section 3.1, landscaping would 
include the planting of trees, shrubs and grass 
within the Proposal area. Drainage channels 
would be planted with suitable mix of species 
aimed at improving water quality. 

Safety • Concerns about safety
and facilities on Tumbi
Road during and post
construction

• TfNSW Response (December 2020): Construction
staging including consideration of the use of local
roads, traffic and pedestrian management during
construction is to be examined in the next phases
of project development and incorporated into the
environmental impact assessments that will be
displayed for community feedback.

• Updated response (August 2021):
Diversions around the Proposal area would be 
provided where possible to provide safe 
passage around the Proposal for pedestrians 
and cyclists. Suitable traffic and access control 
measures would be identified in a traffic 
management plan (TMP) for the Proposal and 
would be developed in accordance with the 
relevant TfNSW policy for the preparation of 
TMPs. 
Improved shared path connections would be 
installed as part of the Proposal, including the 
re-establishment of footpaths to facilitate the 
new intersection and road widening. 
The upgraded lane configurations including the 
provision of adequate turning bays would 
provide improved travel efficiency and safety to 
the intersection. 
Impacts on pedestrian and road safety and the 
local community as well as potential mitigation 
options are addressed in Section 6.6 and 
Section 6.11. 

Dust • Concerned about
increased dust resulting
from the construction
works

• TfNSW Response (December 2020):
Environmental impact assessments will be
prepared in the next phase of project development
and will be displayed for community feedback.
These environmental impact assessments will
examine air quality considerations and safeguards
for dust control and other air quality issues.
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Group Issue raised Response 

• Updated response (August 2021): The Proposal
would have a minimal impact on air quality as it
would not involve extensive excavation or other
land disturbance with the potential to generate
significant quantities of dust. Impacts on air quality
as well as potential mitigation options are
addressed in Section 6.12.

Drainage and • Concern about impact of • TfNSW Response (December 2020): The concept
Flooding water/run off. designs and environmental impact assessments

prepared in the next phase of project development
and subject to public display would include local
drainage and water quality investigations to
determine any impacts and then the types of
mitigation or safeguards that will be required.
Flooding investigations would also be undertaken in
the next phase of project development to establish
the existing flood conditions, the impact of the
proposal and the mitigation measures to reduce
any impact to pre-existing conditions.

• Updated response (August 2021): Work sites
may increase runoff volumes and peak flows (e.g.
maximum flow rates) following rainfall events due to
an increase in impermeable surfaces. It should be
noted that this increase in runoff is likely to have
minimal impact due to the increase in runoff being
very minor compared to the total runoff generated
by the upstream catchments. New stormwater
culverts would be installed as part of the Proposal
which reduced flood levels. Impacts on flooding and
water quality as well as potential mitigation options
are addressed in Section 6.3.

Noise • What strategies are in
place to reduce noise

• TfNSW Response (December 2020):
Environmental impact assessments would be
prepared in the next phase of project development
and will be displayed for community feedback.
These environmental impact assessments would
include noise impact assessments that would
determine any impact and then the types of
mitigation or safeguards that will be required.

• Updated response (August 2021): A Construction
Noise and Vibration Management Plan (CNVMP)
would be prepared as part of the Construction
Environmental Management Plan. The CNVMP
would identify measures to be implemented during
construction to minimise noise and vibration
impacts, such as restrictions on working hours,
staging, placement and operation of work
compounds, parking and storage areas, temporary
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Group Issue raised Response 

noise barriers, haul road maintenance and 
controlling the location and use of vibration 
generating equipment. Noise impacts as well as 
potential mitigation options are addressed in 
Section 6.7. 

Improvements to • No footpaths on Tumbi • TfNSW Response (December 2020): The initial
local network Road except near the

school
• Requests for school

children friendly crossings
at the Tumbi Road
intersection

• Consideration to
extending Carbeen Road
to link to the Central

design has maintained the existing arrangement for
Carbeen Road, not connecting it to the Central
Coast Highway. This location is low lying and flood
prone which constrains the option to provide the
connection. Given that satisfactory traffic
performance on the network is achieved through
the upgrade of the Tumbi Road intersection,
TfNSW are not currently proposing to connect
Carbeen Road to Central Coast Highway.

Coast Highway from
Tumbi Road.

During the ongoing development of the 
Proposal, TfNSW would work closely with CCC 
to reduce the impact and improve safety on the 
local and regional roads that fall within Council’s 
responsibility. 

• Updated response (August 2021): Improved
footpath connections would be installed as part of
the Proposal, including the establishment of
footpaths along the northern side of Tumbi Road.
The footpath located on the opposite of Tumbi
Road, connecting to Dalpura Road would be
retained. Dedicated pedestrian crossings, traffic
signals and refuge islands would be provided
across all arms of the upgraded intersection.

TfNSW would continue to work closely with 
CCC improve the safety on the local and 
regional roads that fall within Council’s 
responsibility. 

5.3 Aboriginal community involvement 
All Aboriginal community involvement in TfNSW Proposals is governed by the provisions of the TfNSW 
Procedure for Aboriginal Cultural Heritage Consultation and Investigation (PACHCI) (Roads and Maritime, 
2011), as well as relevant legislation and guidelines. The PACHCI provides a consistent means of effective 
consultation with Aboriginal stakeholders regarding activities which may affect Aboriginal Cultural Heritage 
(refer to Table 5-2 for a summary of the PACHCI process). 

A Stage 1 PACHCI assessment was prepared for the Proposal as part of this REF by TfNSW. The Stage 1 
assessment concluded that the Proposal is unlikely to affect Aboriginal cultural heritage and as such, no 
consultation was carried out with Aboriginal communities. Refer to Section 0 to see further information on 
Aboriginal heritage. 
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Table 5-2 Summary of Transport for NSW Procedure for Aboriginal Cultural Heritage Consultation and Investigation 

Stage Description 

Stage 1 Initial Transport for NSW assessment 

Stage 2 Site survey and further assessment 

Stage 3 Formal consultation and preparation of a cultural heritage assessment report 

Stage 4 Implement environmental impact assessment recommendations 

5.4 ISEPP consultation 
Clauses 13, 14, 15 (including 15AA and 15A) and 16 of the ISEPP require certain consultation with councils 
and other statutory agencies to be undertaken under certain circumstances. As per these requirements, 
Central Coast Council was consulted about the Proposal. Other agencies that were consulted included the 
NSW State Emergency Service (SES) and the National Parks and Wildlife Service (NPWS). As discussed 
in Section 4.2.5, NPWS’s Guidelines for development adjacent to NPWS land has been considered 
throughout this REF. 

Appendix B contains an ISEPP consultation checklist that documents how ISEPP consultation 
requirements have been considered. 

Issues raised as a result of consultation with Council and other statutory agencies are outlined below in 
Table 5-3. 
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Table 5-3 Issues raised through ISEPP consultation 

Agency Broad issue 
identification 

Specific issue raised Response / where addressed in REF 

Central Coast 
Council 

Environmental 
Reporting 

Upcoming water and sewer works are being 
undertaken by Council. 

The timelines for these works would be taken into 
consideration by TfNSW prior to construction works 
commencing. 

The area is adjacent SEPP Coastal Wetland, but is 
within the proximity area; Clause 11 of Coastal 
Management SEPP needs to be addressed. 

Addressed in Section 4.1.1. 

Area of vegetation to be removed needs to be As discussed in Section 6.1 of the REF, the total area of 
clearly identified and assessed. Offset any native vegetation to be removed for the construction stage 
vegetation loss at a ratio of 2:1. Maintenance of of the Proposal is approximately 0.89 ha, consisting of PCT 
planted vegetation for period of two years. 1564, PCT 1589, PCT 1625 and PCT 1716 (see Table 

6-2). An additional 1.28 hectares of non-
native/miscellaneous ecosystems including highly
disturbed area, landscape plantings and disturbed mixed
native exotic ground cover would also be removed.
Vegetation to be removed for each potential ancillary 
facility includes: 
• Ancillary facility 1 – 0.16 ha non-native/miscellaneous

ecosystems
• Ancillary facility 2 – 0.71 ha non-native/miscellaneous

ecosystems
• Ancillary facility 3 – 2.37 ha non-native/miscellaneous

ecosystems.
Measures have been recommended in Section 6.1.4 and 
Appendix C to address vegetation loss. 
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Agency Broad issue 
identification 

Specific issue raised Response / where addressed in REF 

Landscaping works as part of the Proposal would include 
the planting of trees and shrubs within the Proposal area 
and the reinstatement of bushland adjacent to the 
Wamberal Lagoon Nature Reserve boundary. Drainage 
channels would be planted with a riparian planting mix to 
improve water quality. 

Three water course crossings identified within the 
proposed works footprint. 

Addressed in Section 6.3 (Surface water and flooding) and 
Appendix D. 

Forresters Creek was the receiving environment of 
the Forresters Beach sewage overflow. This may 
have implications to waste, water quality and 
sedimentation. 

This is outside of the proposal area. No response required. 

High ground water levels are expected. Addressed in Section 6.4 (Surface water and flooding) and 
Appendix D. 

Three known priority weeds are within the proposed 
works footprint. 

Weeds have been identified in Section 6.1 and Appendix 
C. Measures have been recommended in Section 6.1.4 to
address the spread of weeds during the construction of the
Proposal.

One threatened flora species, Melaleuca biconvexa 
(Biconvex Paperbark) is located within the works 
footprint. Further surveys would be required. 

Site investigations as presented in the Biodiversity 
Assessment Report (see Appendix C) did not identify 
Melaleuca biconvexa as occurring within the Proposal 
area. 

One of the vegetation communities recorded within 
the study area (PCT 935 – Melaleuca nodosa 

PCT 935 was not identified to occur within the proposal 
area. 

Central Coast Highway and Tumbi Road Intersection Upgrade 
Review of Environmental Factors 

61 



   
  

 

 

 

 
 

  

 
 

  

 

 

 

 
 

 

 
  

 

 

 

  
 

   
  

   

 
 

   
 

 
  

 
 

  

Agency Broad issue 
identification 

Specific issue raised Response / where addressed in REF 

closed shrubland on alluvium) is commensurate 
with the EEC listed under the BC Act as Swamp 
Sclerophyll Forest on Coastal Floodplains of the 
NSW North Coast, Sydney Basin and South East 
Corner Bioregions. 

A variant to PCT 1716 was determined to not be affected 
by the Proposal as shown in the Biodiversity Assessment 
Report that was prepared for the Proposal as provided in 
Appendix C. 

Any potable water which may enter adjacent 
waterways needs to be dechlorinated with Vitamin 
C tablets. 

The Proposal would not include the release of potable 
water into local waterways. 

Floodplain 
Management 

Council has been engaging with TfNSW over the 
last 12-18 months and have provided the latest 
flood models to their consultants as part of the 
overall upgrade along the Central Coast Highway. 

The Tumbi Road intersection is sensitive to a range 
of flooding events from 50% AEP to the PMF with 
culverts and road elevation contributing to the flood 
affectation. 

Refer to Section 6.3 (Surface water and flooding) and 
Appendix D. 
The flood modelling results indicate that raising the 
intersection and introducing a two new 900 mm diameter 
pipes under Tumbi Road would help improve the flood 
immunity to Tumbi Road up to a 1% AEP storm event. 

For the Central Coast Highway, the raised road and 
additional 1050 mm diameter pipe under are also capable 
of preventing the road from being overtopped by 
floodwaters in all events up to and including a 1% AEP 
storm event. This is a significant improvement on existing 
conditions, under which the road was overtopped by 
floodwaters in events as low as a 5% AEP storm event. 

Any changes to the roundabout should include flood 
analysis using Council's model. 

Addressed in Section 6.3 (Surface water and flooding) and 
Appendix D. Council’s flood model was considered during 
the analysis of the new intersection. 
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Agency Broad issue 
identification 

Specific issue raised Response / where addressed in REF 

Consideration should be given to the current 
flooding without causing downstream erosion or any 
impacts on upstream properties. 

Addressed in Section 6.3 (Surface water and flooding) and 
Appendix D. 

Floor level should be acquired to as part of due It has not been considered necessary to obtain floor levels 
diligence including difference mapping. as the flood results presented in the Surface Water and 

Flooding assessment (see Appendix D) concluded the 
proposal would not affect these properties. Flood levels are 
being lowered across the intersection and would not 
encroach on any private properties any more than what 
was experienced in existing conditions. 

TfNSW should ensure that the current flood model 
(MHL, 2020) is being used to complete the design 
process. 

The model was first developed by the Manly Hydraulics 
Laboratory (MHL) as part of the Coastal Lagoon 
Catchments Overland Flood Study (MHL, 2020). This 
model was later updated by WMAwater to assess the 
impacts of the proposed duplication of the Central Coast 
Highway, between Tumbi Road and Crystal Street – known 
as the Central Coast Highway Upgrade at Forresters 
Beach (WMAwater, 2020). Updates to the model included 
adjustments to existing culvert details across the proposed 
intersection upgrade, based on more accurate data that 
was collected during site inspections. 

Water and Sewer Council has completed the design for replacing the TFNSW would continue to consult and coordinate with 
Planning and FB01 rising main from SPS FB01 near the Central CCC to seek opportunities to optimise staging and timing 
Delivery Coast Highway intersection between Crystal Street 

and the Tumbi Road roundabout. The main will be 
renewed as part of the enforceable undertaking 
imposed by the NSW EPA following the rising main 
break we experienced about 1 year ago. The rising 
main section requiring renewal originally spanned 

of rising main for both projects. 
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Agency Broad issue 
identification 

Specific issue raised Response / where addressed in REF 

from the SPS to the Plant Nursery, however upon 
consultation with TfNSW, the rising main will be 
relocated completely to the eastern side of the road 
crossing back to the western side near the Tumbi 
Road roundabout. 

Council have been in regular contact with TfNSW 
regarding the relocation of the existing SPS FB01 
rising main as part of their works. Thoughts 
regarding the installation of a temporary main were 
discussed, as there will be some initial earth works 
required in the final location for the main. This will 
need to be raised with Council and discussed to 
find a workable solution prior to TNSW commencing 
works. 

As part of the proposed full Rising Main 
replacement works, Council has undertaken an EIS. 
It is currently awaiting final signoff and TfNSW has 
requested a copy once it is finalised and approved. 

Discussions were also held regarding a private 
pumped sewer from the resort within the work zone. 
Whilst this isn’t Council’s issue, It should be raised 
with the business owners. 

The project has been handed over to a member of 
Council’s Assets Delivery Section. This new 
member has attended a TfNSW workshops 
regarding the proposed road upgrade. 

No response required. 
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Agency Broad issue 
identification 

Specific issue raised Response / where addressed in REF 

Roads and 
drainage design 

Council’s Lead Project Development Engineer 
recently provided Council’s input for this Proposal in 
a design workshop with TfNSW. 

This has been noted. 

NSW SES General response The NSW State Emergency Service (NSW SES) 
has reviewed the proposed upgrade using the 
information provided with the Proposal and the 
flood risk information (e.g. local flood Plan, flood 
studies etc.) available to the NSW SES. Based on 
this review the proposed works appear to have 
minimal risk to NSW SES response operations. 

No response required. 

NSW National 
Parks and 
Wildlife 
Service 

Statutory 
considerations 
under the NP&W 
Act 1974 

The REF has a statutory obligation to identify all 
land subject to an activity proposed under the 
Environmental Planning and Assessment Act 1979 
(EP&A Act). This is mandatory where approval is 
required subject to another NSW Act, in this case 
the NPW Act. If TfNSW requires access to park, or 
on determination approved is required for 
construction the application for authorisation under 
the NPW Act must be accompanied by surveyed 
plans. 

The Proposal has been designed to avoid encroachment 
upon the Wamberal Lagoon Nature Reserve. No 
construction activities would be undertaken within its 
boundaries. 

Biodiversity impacts have been assessed in Section 6.1. 

The provisions of the NPW Act under section 2A as 
the objects and section 30J with regard to the 
management principles of the park are addressed. 
This remains essential if the activity is to encroach 
and works require authorisation under the Act. 

As stated in Section 4.2.5, while no construction activities 
would be undertaken within the boundary of this reserve, 
NWPS’ Developments adjacent to National Parks and 
Wildlife Services lands guideline has been considered 
when preparing the environmental assessment as 
presented in Chapter 6. 
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Agency Broad issue 
identification 

Specific issue raised Response / where addressed in REF 

The principles of ecologically sustainable development 
have also been adhered to as shown in Section 8.2.1. 

Lawful permissibility of the works is confirmed 
subject to the Wamberal Lagoon Nature Reserve 
Plan of Management (PoM) as part of the 

The Proposal has been designed to avoid encroachment 
within the Wamberal Lagoon Nature Reserve. No 
construction activities would be undertaken within its 

justification process for the proposal. To assist boundaries. 
NPWS provides reference to Part 4.3 of the PoM 
which identifies use of the park in - relation to 
‘management operations by other authorities with 
statutory responsibilities’. 

Mitigation measures as shown in Chapter 7 would be 
implemented to ensure the protection and preservation of 
the Nature Reserve during the construction period. 

Notably this remains important to Part 4.3.4 of the 
PoM if use of the park will require an approval 
(lease, licence etc) to formalise any occupancy or 
impact to the park. 

Ensure correct authorisation from NPWS is 
obtained prior to access to the park to engage in 
any survey or assessment actions. This includes 
geotechnical and field survey work attributed to 
biodiversity or cultural values in this locality. Failure 
to do so is an offence under the NPW Act. 

This has been noted. While the Proposal would avoid 
encroachment upon the Wamberal Lagoon Nature 
Reserve, TfNSW would maintain regular communication 
with NPWS. 

Future land management discussions should occur The permanent footprint of the Proposal, and all major 
with the NPWS Park Central Coast Operations construction activities, would be undertaken outside of the 
Manager, prior to finalising the activity scope and boundary of the Wamberal Lagoon Nature Reserve. 
the extent of any encroachment onto park. The REF However minor foot access may be required to the 
is to identify and confirm the construction and long-
term operational authorisation needs under the 
NPW Act. Notably this will be conditioned as part of 

peripheral areas of the nature reserve for the purposes of 
investigations such as topographical or environmental 
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Agency Broad issue 
identification 

Specific issue raised Response / where addressed in REF 

any REF determination. The possible available 
pathways include: 
a) Easement over the portion of park to permit
TfNSW to operate and undertake maintenance of
infrastructure located on park pursuant to 3.153 of
the NPWS Act, or

b) Licence for the portion of land affected within a
reserve subject to 3.151 of the NPW  Act. Notably
these can only be granted under s.151A(2) if the
proposal is consistent with the management
principles set out: in s.30J of the Act. Ensure
matters under s.151B of the Act are addressed to
support any future lease or licence application for
the works proposed

c) Excising the land via revocation subject to 5.52 of
the NPWS Act. Refer to NPWS land revocation.
recategorization and road adjustment policy for
more information, refer to sections 3, 15-21 and 22-
26 of the policy.

surveys. Such works would be permissible as exempt 
development, though agreement of NPWS would be 
sought prior to any such access taking place. 

Adequate compensatory or offset measures are 
proposed as part of the REF based on the scope of 
works and area of encroachment, as applicable. 
The adequacy of the measures can be discussed 
with the NPWS Park Operations Manager, Central 
Coast Area 

Measures have been recommended in Section 6.1.4 and 
Appendix C to address vegetation impacts. 
Landscaping works as part of the Proposal would include 
the planting of trees and shrubs within the Proposal area 
and the reinstatement of bushland adjacent to the 
Wamberal Lagoon Nature Reserve boundary. Drainage 
channels would be planted with a riparian planting mix to 
improve water quality. 
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Agency Broad issue 
identification 

Specific issue raised Response / where addressed in REF 

Direction to obtain the correct construction and 
operational approvals under the NPW Act are 
applied and conditioned. These must be in place 
prior to access and/or commencement of work 
within the legal boundary of the park, as per 1.5 

This has been noted. The permanent footprint of the 
Proposal, and all major construction activities, would be 
undertaken outside of the boundary of the Wamberal 
Lagoon Nature Reserve. However minor foot access may 
be required to the peripheral areas of the nature reserve for 

above the purposes of investigations such as topographical or 
environmental surveys. Such works would be permissible 
as exempt development, though agreement of NPWS 
would be sought prior to any such access taking place. 

Environmental 
matters and park 
specific values 

The park is identified and treated as an 
environmentally (ecologically) sensitive area for the 
purposes of the REF preparation. With the activity 
and the construction footprint restricted as far as 
practicable to the designated corridor. 

This has been noted. The permanent footprint of the 
Proposal, and all major construction activities, would be 
undertaken outside of the boundary of the Wamberal 
Lagoon Nature Reserve. However minor foot access may 
be required to the peripheral areas of the nature reserve for 
the purposes of investigations such as topographical or 
environmental surveys. Such works would be permissible 
as exempt development, though agreement of NPWS 
would be sought prior to any such access taking place. 

Natural (biodiversity/ecological) values are These have been considered in the biodiversity report 
identified, and likely impacts are assessed prepared for the REF. Refer to Appendix C and Section 
accordingly. NPWS highlights the following priority 6.1 of the REF. 
threatened species, populations and, ecological 
communities in this locality to be included in the 
ecological assessment, these are: 

a) Sand surge, Chamaesyce psammogeton,
Wamberal Lagoon NR has been established-'
as a priority management site (10160) under
the NSW Saving Cur Species Program.
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Agency Broad issue 
identification 

Specific issue raised Response / where addressed in REF 

b) Significant, old-growth and hollow bearing trees
on park and on the park interface are to be
assessed, recorded and retained where
possible as a priority.

c) Threatened species, populations and ecological
communities under the Biodiversity
Conservation Act 2016 and Fisheries
Management Act 1994. Presence of threatened
entities is to be considered within a 30 m buffer
into the park from the boundary and/or from the
full extent of the proposed construction footprint
(if encroachment is proposed)

d) Wamberal Lagoon has perhaps the best
preserved lagoon and sand dune / beach
system between Sydney and Newcastle despite
having a catchment largely modified by
settlement.
- Camfield’s Stringbark Eucalyptus

camfieldii, and Coast Groundsel Senecio
spathulatus are found close to the highway
corridor and should be considered.

- Threatened Ecological Communities that
occur along the road reserve are known
as; Swamp Sclerophyll Forest on Coastal
Floodplains and nearby Swamp Oak
Floodplain Forest

- Numerous threatened fauna exist in the
Reserve particularly sea birds however this
proposal is more likely to impact on the
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Agency Broad issue 
identification 

Specific issue raised Response / where addressed in REF 

following threatened species of bats: 
Greater 

• Broad-nosed bat coteanax rueppellii, Little Bent-
winged bat Miniopterus australis and Large
Bent-winged bat MiniOpterus orianae
oceanensis where tree hollows are likely

• to be habitat for these species.

Threatening processes are addressed, and those Refer to Appendix C and Section 6.1 of the REF. 
exacerbated as a result of the proposed activity 
identified and mitigated. Refer to Schedule 4 of the 
NSW Biodiversity Conservation Act 2016. 

Natural (landscape) values are identified, and likely 
impacts are assessed accordingly, this 
includes: 
a) Works occurring potentially within the mapped

a) Refer to Section 4.1. The Proposal is located in a
‘Proximity Area’ but is not located within the
‘Coastal Wetlands’ footprint. As the coastal
wetlands area is avoided and the work is being

coastal wetlands, or proximity areas under the carried by or on behalf of a public authority, the
SEPP (Coastal Management) 2018 on park. provisions of the Coastal Management SEPP do
Ensuring the relevant provisions of the Coastal not apply to this Proposal. Despite this, mitigation
Management SEPP are adequately addressed measures provided in Chapter 7 would manage
as part of the REF construction works such that impacts upon both the

b) Water quality aspects with the focus on
protection of ail watercourse and stormwater

proximity area and the coastal wetlands area are
acceptable.

management system discharge points, b) Addressed in Section 6.1 (Biodiversity), Section 6.3
including condition preventing scour or erosion. (Surface water and flooding), Appendix C and

Consideration should also be given to biological Appendix D.

function of the watercourses and the receiving
lagoon ecosystem. Clear identification of the
natural drainage network, their function, current
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Agency Broad issue 
identification 

Specific issue raised Response / where addressed in REF 

water quality and key habitat values is to be 
included as part of the REF. 

Cultural (Aboriginal cultural heritage) values are 
identified, and likely impacts are assessed 
accordingly, this includes: 

Addressed in Section 5.3 and Section 0. a Stage 1 
PACHCI assessment was prepared for the Proposal by 
TfNSW. The Stage 1 assessment concluded that the 

a) Consulting with Darkinjung Local Aboriginal Proposal is unlikely to affect Aboriginal cultural heritage 
Land Council and as such, no consultation was carried out with 

b) Any proposed disturbance of the ground surface
on the interface or within park in this locality
must be supported by an adequate Aboriginal
cultural heritage assessment to ensure no harm

Aboriginal communities. Nonetheless an unexpected finds 
protocol would be followed in the event that an unknown or 
potential Aboriginal object/s, including skeletal remains, is 
found during construction. 

or desecration of Aboriginal objects, sites or
places occurs. The REF will need to clearly
justify that impacts can be avoided and the risk
or likelihood of residual harm to Aboriginal
cultural values is low for all works on park.

The activity The guidelines for consent and planning The NWPS’ Developments adjacent to National Parks and 
description is to authorities for Developments adjacent to Wildlife Services lands guideline has been considered 
recognise park National Parks and Wildlife Service lands 

(NPWS 2020) is used as a guide when 
assessing impact and assigning mitigation 
measures for the activity adjacent park. 

when preparing the environmental assessment as 
presented in Chapter 6. 
Key issues as outlined in the guideline have been 
assessed including: 
• Erosion and sediment control – see Section 6.3 and 6.5
• Stormwater runoff – see Section 6.3
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Agency Broad issue 
identification 

Specific issue raised Response / where addressed in REF 

• Pests, weeds, edge effects, threats to ecological
connectivity and ground water dependent ecosystems
– see Section 6.1

• Waste water 6.13
• Fires and protection zones- see Section 6.14
• Amenity impacts – see Section 6.2, Section 6.6,

Section 6.7 and Section 6.12.
• Cultural heritage – see Section 0
• Access to Parks – see Section 6.6.

The construction and operational footprint of the 
Central Coast Highway and Tumbi Road 
upgrade is identified in relation to the existing legal 
boundary of the highway corridor. lf encroachment 
onto park is required, realistic area calculations are 
to be provided covering the full construction activity 
footprint. 

This has been noted. The permanent footprint of the 
Proposal, and all major construction activities, would be 
undertaken outside of the boundary of the Wamberal 
Lagoon Nature Reserve. However minor foot access may 
be required to the peripheral areas of the nature reserve for 
the purposes of investigations such as topographical or 
environmental surveys. Such works would be permissible 
as exempt development, though agreement of NPWS 
would be sought prior to any such access taking place. 

An adequate description of the proposed activity 
and a complete scope of works is provided. The 
description must clearly specify what works will 
directly affect park. This includes the true extent of 
any landform modification (cut and fill) requirements 
of the proposal. 

Chapter 3 of the REF provides a detailed description of the 
Proposal, including expected construction activities. No 
works would be undertaken within the boundaries of the 
Wamberal Lagoon Nature Reserve. 

Appropriately scaled figures (maps) are provided to The Proposal is shown in Figure 1-1 and Figure 1-2 and 
support the activity description and the construction 
and operation footprint of the proposal. Figure 3-1 to Figure 3-3. Figures accurately identify the 

Proposal boundary which is located outside of the 
Wamberal Lagoon Nature Reserve. 
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Construction Native vegetation management is considered Vegetation removal would be restricted to the existing road 
management in relation to park, by: reserve adjacent to the Nature Reserve. Section 6.1 
associated with a) Protecting the vegetated amenity/aesthetics and assesses impacts to biodiversity. 
the park limiting adverse damage to park. NPWS

requests that clearing of vegetation is restricted
to the highway corridor and/or approved activity
footprint. Measures should aim to retain native
vegetation on the interface of park to the
greatest extent possible.

b) Retained trees and edge vegetation is protected
in accordance with Australian Standard 4970—
2009 Protection of Trees on Development Sites,
to prevent long—term damage. This is
especially applicable to significant or hollow
bearing trees on the interface of the park.

c) Employing controlled directional, soft and
sectional felling or dismantling techniques to
trees approved for removal. Techniques are to
maximise the protection of retained vegetation
and prevent felling damage. Any removal of
trees on park and on the interface of park must
be under the direction of a qualified and
experienced arborist.

d) Prohibiting impacts to threatened flora species,
and populations on park as specified in 2.2.
Individuals or areas encompassing a population
are to be identified and protection measures
imposed. Methods employed are to be signed
off by NPWS Manager, Central Coast Area prior
to commencement of works on park.

A Flora and Fauna Management Plan would be prepared in 
accordance with TfNSW’s Biodiversity Guidelines: 
Protecting and Managing Biodiversity on Projects (RMS, 
2011) and implemented as part of the CEMP. 
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Agency Broad issue 
identification 

Specific issue raised Response / where addressed in REF 

No ancillary construction related facilities or 
access are to be provided on park. 

Ancillary facilities are not located within the Nature Reserve 
as shown in Figure 3-4 to Figure 3-6. 

This has been noted. The permanent footprint of the 
Proposal, and all major construction activities, would be 
undertaken outside of the boundary of the Wamberal 
Lagoon Nature Reserve. However minor foot access may 
be required to the peripheral areas of the nature reserve for 
the purposes of investigations such as topographical or 
environmental surveys. Such works would be permissible 
as exempt development, though agreement of NPWS 
would be sought prior to any such access taking place. 
Access to the Nature Reserve by general construction 
workers would be prohibited during construction. 

All staff and contractors associated with 
survey, construction or ancillary works must be 
adequately briefed on procedures and 
restrictions applying to the protection of the 
park before commencement of any works on 
site. 

All personnel working on site would receive training to 
ensure awareness of environment protection requirements 
to be implemented during the Proposal. This would include 
up-front site induction and regular "toolbox" style briefings. 

Adequate sediment and erosion control 
techniques are employed to limit adverse 
impacts of construction works directly to the 
park or its interface or via the watercourses 
flowing into the park. Ensuring the proposal 
accords with recognised industry standards, 
such as the ‘Blue Booking’. 

Management measures relating to sediment and erosion 
control are outlined in Section 6.5.4. This includes the 
preparation of a Soil and Water Management Plan (SWMP) 
which would address the NSW Soils and Construction – 
Managing Urban Stormwater Volume 1 “the Blue Book” 
(Landcom, 2004) and Volume 2 (DECC, 2008). 
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Agency Broad issue 
identification 

Specific issue raised Response / where addressed in REF 

Stormwater management systems are 
designed and function to limit adverse impacts 
to surface water flow and water quality 
associated with the upgrades during 
construction and operation. 

As discussed in Chapter 3 and Section 6.3, drainage 
upgrade works and utility adjustments would be installed to 
accommodate changes to existing road and mitigate 
potential flooding impacts on the Central Coast Highway. 

Assessment and possible installation of gross 
pollutant traps to limit rubbish movement into 
watercourses, park and the lagoon system is 
also requested to ensure long term 
environmental protection. 

Refer to Appendix D. A number of potential surface water 
quality treatment options were explored during the 
development of the concept design. This included gross 
pollutant traps (GPT), vegetated swales and other devices. 
Despite several attempts it was not possible to 
accommodate any of these devices within the Proposal 
area, without needing to encroach upon land within the 
boundary of the Nature Reserve or without compromising 
the safety of TfNSW maintenance staff. As such no water 
quality devices have been included as part of the Proposal. 

Procedures are in place to demarcation and 
protect the approved park boundary prior to 
works commencing. Appropriate methods such 
as signage and fencing are to be applied to 
reduce the risk of accidental encroachments or 
damage to park. 

Methods including appropriate signage and fencing have 
been recommended in Chapter 7 Environmental 
Management. 

Hygiene protocols are established and 
implemented for machinery, vehicles, 
equipment and materials to limit the 
introduction of foreign soil, plant matter or 
pathogens. Protocols are to be delivered 
throughout all phases of construction and 
accord with the 'Arrive Clean, Leave Clean — 
Guidelines to help prevent the spread of 
invasive plant diseases and weeds 

All vehicles would be inspected and, if necessary, cleaned 
before their first entry to the proposal area to minimise 
spread of weeds and disease. Refer to Chapter 7 
Environmental Management. 
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Agency Broad issue 
identification 

Specific issue raised Response / where addressed in REF 

threatening our native plants, animals and 
ecosystems’ (Australian Government 2015). 

Fire management considers the Wamberal Lagoon As discussed in section 6.14, bushfire risks would be 
Nature Reserve (Fire Management Strategy "Type managed by a ban on all on-site fires and through the 
220%) and is not to burden the park with any diligent planning of any hot works such as angle grinding or 
additional asset management requirements. welding, particularly during periods of high bushfire risk. 

Construction risks would be temporary and managed 
through the implementation of the CEMP and EMP. 

Remediation of the interface and on park as 
required should include: 

a) Suitable methods to stabilise exposed cuts
and batters are to be applied, on park the
use of biodegradable materials such as jute
mesh or similar to reduce the long-term
pollution risk is preferred

b) A weed control program is to be established
to mitigate the residual impacts of weed

This has been noted. 

Suitable measures to manage exposed surfaces and 
control weeds are provided in Chapter 7 of the REF. 
Minor foot access may be required to the peripheral areas 
of the nature reserve for the purposes of environmental 
surveys or rehabilitation. Such works would be permissible 
as exempt development, though agreement of NPWS 
would be sought prior to any such access taking place. 

incursion post construction disturbance. The
program must be signed off by NPWS prior
occurring on the park. The target priority
weeds include: Cassia (Senna pendula var.
giabrata), Ground asparagus (Asparagus
aethr‘opicus), Climbing asparagus fern
(Asparagus piumosus), Lantana (Lantana
camera), Crofton weed (Ageratina
adenophora), Privet - broad—leaf
(Ligustrum lucidum) and Morning glory —

Landscaping works as part of the Proposal would include 
the planting of trees and shrubs within the Proposal area 
and the reinstatement of bushland adjacent to the 
Wamberal Lagoon Nature Reserve boundary. Drainage 
channels would be planted with a riparian planting mix to 
improve water quality. 
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Agency Broad issue 
identification 

Specific issue raised Response / where addressed in REF 

purple (lpomoea indica). Weed monitoring 
(and supplementary control) is to occur over 
three (3) years, post construction to ensure 
improved resilience of the new edge and the 
par in this locality. 

c) assisted regeneration and/or direct
revegetation of native vegetation is to occur
on completion of construction works as a
priority to establish the new edge on, or on
the interface of park. Species used must be
representative of the plant community type
present in this location and locally
propagated. The revegetation of the plant

• community type (all strata) is to be undertaken
to the satisfaction of NPWS Manager, Central
Coast Area.

Construction plans and operational 
documentation contain clear procedures for 
incident management and reporting if 
emergencies or incidents affect the park. 
Procedures are to include directed reporting 
via the NSW Environment Line on 131555, 
with a in writing communication or notification 
to the NPWS Manager, Central Coast Area on 
(02 4972 9000) or 
npws.centralcoast@environment.nsw.gov.au 

This has been noted 
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Agency Broad issue 
identification 

Specific issue raised Response / where addressed in REF 

Ensure notification at least 48 hours before works 
commence adjacent to park. The notification should 
include relevant contact details of the TfNSW 
communications team and direct website links to 
the project page to assist in the management of any 
public enquiries received during the construction. 
TfNSW project coordinator as the primary contact 
for NPWS during delivery to assist in any incident 
management. 

This has been noted 

Central Coast Highway and Tumbi Road Intersection Upgrade 
Review of Environmental Factors 

78 



   
 

 

 

 

    
  

    
    
   

 
     

 
  

 

  
 

 

   
  

 

   

  

  
 

 

  

     
 

         

 
 

 
    

         
            

 

   

   

    

  

5.5 Government agency and stakeholder involvement 
Various key government agencies and stakeholders have been consulted about the Proposal, including: 

• Central Coast Council – before, during and after ISEPP consultation, ongoing
• Residents and road users – during and after ‘Have Your Say’ community engagement period, ongoing
• Internal TfNSW stakeholders – input was provided during options assessment phase and during the

refinement of the design, ongoing
• Government agencies – National Parks and Wildlife Services in the Energy, Environment and Science

Division of the DPIE
• Utility providers including AusGrid, NBN, Optus and Telstra – during detailed design and construction,

ongoing.

The outcomes of the consultation to date have been described in this chapter and earlier sections of this 
REF including Chapters 2 and 3. Consultation remains ongoing with all the stakeholders noted above as 
the design progresses and would continue prior to and during construction. 

5.6 Directly affected property owners (property acquisition and adjustments) 
Consultation is currently occurring with the property owners potentially affected by proposed property 
acquisition and adjustments. This would continue leading up to and during construction. 

5.7 Ongoing or future consultation 
TfNSW is committed to continuing the engagement with the community and stakeholders throughout the 
development of the Proposal. The REF would be placed on public display and comments invited. 

During Covid-19, digital channels of communication will be made available to facilitate safe two-way 
conversation with the community, including affected property owners and businesses. Consultation 
activities during this display period include: 

• Updates distributed to the community and stakeholders inviting feedback on the Proposal

• A Facebook Live or Microsoft Teams video interview with live questions available to the
community/affected property owners

• Zoom or Microsoft Teams meetings with key stakeholders, including Central Coast Council, as required

Further consultation activities (also subject to current/future Covid-19 restrictions) for the proposal may 
include: 

• Doorknocking and targeted letterbox drops for property owners, residents and businesses who may be
directly impacted by the project (providing they meet Covid-19 requirements)

• Community members and residents affected by potential property acquisition will be encouraged to book
a time to speak to the project and properties teams and outline the best way they would prefer to
communicate and ask questions

• Project notifications and community updates for residents, businesses and stakeholders

• Media releases

• Online meetings, presentations and briefings for stakeholders, businesses and residents

• Letters, emails and targeted correspondence
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• Project phone information line and enquiries email

• Transport for NSW project webpage

• Facebook posts.

Following the public display of the REF, TfNSW would prepare a determination report which would 
summarise and provide a response to submissions received for the Proposal. The determination report 
would include a summary of any changes to the Proposal in response to the submissions and other 
feedback during the display period. 

The community would continue to be informed during the development and construction of the Proposal, if 
approved. TfNSW would also continue to consult with CCC as well as other relevant stakeholders and 
government agencies as the Proposal develops. 
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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 relevant aspects of the environment potentially 
affected by the Proposal are considered. This includes consideration of: 

• Potential impacts on matters of national environmental significance under the EPBC Act
• The factors specified in the guidelines Is an EIS required? (DUAP 1995/1996), as required under

clause 228(1) of the Environmental Planning and Assessment Regulation 2000 and the Roads and
Related Facilities EIS Guideline (DUAP 1996). The factors specified in clause 228(2) of the
Environmental Planning and Assessment Regulation 2000 are also separately considered in Appendix
A.

Site-specific safeguards and management measures are provided to mitigate the identified potential 
impacts, where relevant. 

6.1 Biodiversity 
A Biodiversity Assessment Report (BAR) was prepared to identify and assess the potential terrestrial and 
aquatic biodiversity impacts associated with the Proposal. The report also details management measures 
proposed to mitigate these impacts. The BAR is provided in Appendix C and has been summarised below. 

The BAR presented in Appendix C is based upon the following inputs: 

• Biodiversity assessment undertaken by WSP in May 2020 for the broader strategic proposal
• Targeted surveys for threatened flora (orchids) undertaken by Sclerophyll (2020 and 2021)
• Targeted fauna surveys undertaken by Ecoplanning (2021) for threatened frogs
• Supplementary biodiversity survey undertaken by AECOM (2021) specifically for the proposed ancillary

facilities and potential Wamberal Grocer and Fruit Market car park.

6.1.1 Methodology 

Being an amalgam of several separate studies, the methodology for the BAR comprised several different 
approaches. These are outlined separately below. 

Background searches 
A background review of existing information was completed to characterise the existing environment within 
the locality. This review included analysis of existing biodiversity reports previously prepared for the 
Proposal and local broad-scale vegetation mapping of the study area. 

A range of database searches were also carried out to obtain records of threatened species, populations 
and ecological communities known or predicted to occur in the locality of the study area (refer to Table 
6-1).

Table 6-1 Database searches completed 

Database 

BioNet Atlas of NSW Wildlife (Environment Energy and 
Science Group, 2020a) 

10 km buffer around the study area 
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Database Area searched 

Protected Matters Search Tool (PMST) (Department of 
Environment and Energy, 2020) 

10 km buffer around the study area 

PlantNet (Royal Botanic Gardens, 2020) CCC LGA 

NSW DPIE WeedWise Priority Weeds (DPI 2020) Weeds List for the Greater Sydney region 

Other resources investigated have been outlined in Section 2.0 of Appendix C 

Habitat assessment and likelihood of occurrence 
A habitat assessment was undertaken to assess the likelihood of occurrence of each threatened species, 
population and community (threatened biodiversity) with the potential to occur in the Proposal area. Habitat 
assessment for threatened fauna was also undertaken by AECOM for the three ancillary facility locations. 

All threatened biodiversity identified during the background research were considered during field surveys. 

Field survey (WSP, 2020 & AECOM, 2021) 
Field surveys aimed to ground-truth the results of the background research. As such, all threatened 
biodiversity that were considered likely to occur within the study area were targeted during the field survey 
to determine presence or likely occurrence. WSP undertook biodiversity assessment field surveys at the 
Site from the 9 to 13 of March 2020 by qualified and BAM accredited ecologists. Further surveys of 
additional parts of the Proposal area were undertaken by AECOM ecologists on 5 May 2021, namely the 
three proposed ancillary facility locations and the potential new Wamberal Grocer and Fruit Market fruit 
shop car park location. Surveys at these locations were undertaken via rapid data plot methodology with 
view to characterising flora communities present. Targeted searches were undertaken for relevant 
threatened flora species. Habitat survey was undertaken for relevant threatened fauna. 

Vegetation surveys 
Vegetation surveys were carried out, using a combination of survey techniques, to verify existing vegetation 
mapping, map derived native grasslands (DNG) and assess the condition of vegetation. 

Native vegetation recorded within the study area was aligned to Plant Community Types (PCTs) and 
corresponding Threatened Ecological Communities (TEC) (where applicable). This was achieved by 
identifying native vegetation by formation, class and type. 

Areas of non-native vegetation were also identified and mapped. 

Targeted flora surveys 
Targeted threatened flora surveys were conducted for candidate species that were considered to have a 
moderate or higher likelihood of occurrence. Targeted flora survey included: 

• Plot and transect surveys carried out in accordance with the BAM
• Rapid point assessment
• Parallel line transverses
• Random meander.
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Targeted fauna surveys 
Fauna surveys were conducted within the study area during all survey periods in 2020. Surveys were 
undertaken for threatened species identified during desktop assessments, that were considered likely to 
use habitats within the study area. Survey session seasonality was selected to target candidate species 
with seasonal survey requirements and activity. 

Habitat assessments were also conducted to assess the value of the habitats present for threatened fauna. 

Aquatic surveys 
The Proposal does not cross any Class 1 or Class 2 watercourses and as such no detailed aquatic surveys 
were conducted, although general assessment of minor aquatic habitats was undertaken. 

No Key Fish Habitat occurs within the study area or is likely to be affected by the Proposal (Department of 
Primary Industries, 2020). 

Targeted orchid survey (Sclerophyll, 2020 and 2021) 
A target orchid survey was undertaken by Sclerophyll Flora Research and Surveys on 7 September and 21 
December 2020. The surveys were completed by a principal botanist experienced in specialist orchid 
surveys (Sclerophyll, 2021 and 2021). The target species for these surveys included: 

• Diuris praecox (Rough Doubletail)
• Caladenia tessellate (Thick Lip Spider Orchid)
• Cryptostylis hunteriana (Leafless Tongue Orchid).
The surveys were conducted using parallel line transects in suitable habitat, namely Bloodwood-
Peppermint dry sclerophyll habitat, within and adjoining the Study area. Both surveys on 7 September 2020 
and 21 December 2020 were undertaken over a period of three hours. 

Targeted Frog survey (Ecoplanning, 2021) 
A targeted frog survey was undertaken by EcoPlanning in November 2020. This survey was undertaken 
within identified potential habitat within the and adjacent to the Proposal area, as well as within two 
reference sites in the region. 

Study, Proposal and Ancillary areas definitions 

As discussed in Section 1.3 of Appendix C, the term ‘study area’ used in the BAR refers to the broader 
area in which the Proposal area and potential ancillary sites are located which influences the nature of the 
existing ecology. For the BAR assessment, the study area includes an area with a 20 metre buffer of the 
Proposal area and potential ancillary sites. The Proposal area refers to the area immediately affected by 
the proposed works. This includes the footprint of the new intersection and its approaches. It also takes in 
the footprint of the existing roundabout and its approaches, which would be removed prior to construction. 
Additionally, the three potential ancillary sites which would consist of site compounds, stockpile areas and 
laydown areas were also assessed. 

6.1.2 Existing environment 

Plant community types 
Seven Plant Community Types (PCTs) were identified within the study area (including the three potential 
ancillary facility sites), these include: 
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• PCT 925: Melaleuca nodosa closed shrubland on alluvium of the Central Coast, Sydney Basin
Bioregion

• PCT 1564: Blackbutt - Rough-barked Apple - Turpentine - ferny tall open forest of the Central Coast
• PCT 1589: Spotted Gum - Broad-leaved Mahogany - Grey Gum grass - shrub open forest on Coastal

Lowlands of the Central Coast
• PCT 1625 - Red Bloodwood -Sydney Peppermint - Podocarpus spinulosus shrubby open forest of the

southern Central Coast - Intact
• PCT 1716 - Prickly-leaved Paperbark forest on coastal lowlands of the Central Coast and Lower North

Coast
• PCT 1718: Swamp Mahogany - Flax-leaved Paperbark swamp forest on coastal lowlands of the

Central Coast
• PCT 1795: Coastal flats Swamp Mahogany forest.
The study area also contained substantial areas of non-native vegetation in which rapid point assessments 
were conducted to assess composition and abundance of non-native vegetation. These were allocated into 
the following types: 

• 0- Miscellaneous ecosystem – landscape plantings
• 00 - Miscellaneous ecosystem – highly disturbed areas with limited or no native vegetation
• 000 - Miscellaneous ecosystem – maintained mixed native exotic ground cover. This was identified in

ancillary facility 3.
The area for each PCT within the construction footprint is provided in Table 6-2 And the area for each PCT 
within the ancillary facilities is shown in Table 6-3. 

Table 6-2 Plant community types previously mapped within the Proposal/construction area 

PCT Community name Condition Class Total within 
Study Area 
(ha) 

Total 
impacted 
(ha) 

PCT 
1564 

Blackbutt - Rough-
barked Apple -
Turpentine - ferny tall 
open forest of the 
Central Coast 

Modified 

0.16 0.08 

PCT 
1589 

Spotted Gum - Broad-
leaved Mahogany - Grey 

Intact 0.57 0.24 

Gum grass - shrub open 
forest on Coastal 
Lowlands of the Central 
Coast 

Modified - 1 0.90 0.18 

PCT 
1625 

Red Bloodwood -Sydney 
Peppermint -
Podocarpus spinulosus 
shrubby open forest of 
the southern Central 
Coast - Intact 

Intact 0.38 0.11 

PCT 
1716 

Prickly-leaved Paperbark 
forest on coastal 

Intact 0.50 0.09 
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PCT Community name Condition Class Total within 
Study Area 
(ha) 

Total 
impacted 
(ha) 

lowlands of the Central 
Coast and Lower North 
Coast 

Melaleuca nodosa variant - intact 0.42 0.17 

Modified 0.03 0.01 

Total PCT vegetation 2.96 0.89 

0 Miscellaneous 
ecosystem – highly 
disturbed areas with 
limited or no native 
vegetation 

N/A 1.77 1.13 

00 Miscellaneous 
ecosystem – landscape 
plantings 

N/A 0.32 0.16 

Total extent of non-PCT vegetation 2.09 1.28 

Total Vegetation 5.05 2.17 
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Table 6-3 Plant community types previously mapped within the ancillary facilities 

PCT Community Condition Vegetation within study areas (ha) Vegetation within study areas (ha) 
name Class 

PCT 
925 

PCT 
1589 

PCT 
1716 

Melaleuca 
nodosa closed 
shrubland on 
alluvium of the 
Central Coast, 
Sydney Basin 
Bioregion 

Spotted Gum -
Broad-leaved 
Mahogany -
Grey Gum 
grass - shrub 
open forest on 
Coastal 
Lowlands of 
the Central 
Coast 

Prickly-leaved 
Paperbark 
forest on 
coastal 
lowlands of 
the Central 
Coast and 
Lower North 
Coast 

Ancillary Ancillary Ancillary facility Ancillary Ancillary Ancillary facility 3 
facility 1 facility 2 3 facility 1 facility 2 

- 0.14 - - - -

Intact 

Modified - 2 - - 0.61 - - -

Intact 0.06 - - - - -

Modified 0.44 - - - - -
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PCT 

PCT 
1718 

Community 
name 

Swamp 
Mahogany -
Flax-leaved 
Paperbark 
swamp forest 
on coastal 
lowlands of 
the Central 
Coast 

Condition 
Class 

Modified 

Vegetation withi

Ancillary 
facility 1 

-

n study areas (ha) 

Ancillary 
facility 2 

-

Ancillary facility 
3 

1.13 

Vegetation within

Ancillary 
facility 1 

-

 study areas (ha) 

Ancillary 
facility 2 

-

Ancillary facility 3 

-

PCT 
1795 

Coastal flats 
Swamp 
Mahogany 
forest 

Modified - 0.46 - - - -

Total PCT vegetation 0.50 0.60 1.74 - - -

0 - N/A 0.35 1.11 - 0.11 0.60 -

00 - N/A 0.15 0.27 0.17 0.05 0.11 -

000 - N/A - - 2.37 - - 2.37 

Total non-PCT vegetation 0.49 1.38 2.54 0.16 0.71 2.37 

Total vegetation 1.00 1.98 4.28 0.16 0.71 2.37 
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Threatened ecological communities 
Two potential TECs were identified within the study area associated with PCT 1589 and PCT 925, PCT 
1716, PCT 1718 and PCT 1795. Two of these occurrences, PCT 1589 and PCT 1716, were within the 
Proposal Area and were assessed for the presence of a TEC. 

Database investigation identified Pittwater and Wagstaffe Spotted Gum Forest in the Sydney Basin 
Bioregion as being associated with PCT 1589 and potentially occurring within the Proposal Area. This 
community is listed as an Endangered Ecological Community under the BC Act. 

Following a comparison of the field observation with the final determination for the Pittwater and Wagstaffe 
Spotted Gum Forest in the Sydney Basin Bioregion (see Table 3-4 in Appendix C) the occurrence of PCT 
1589 within the Proposal Area was found to be part of the Tumbi Spotted Gum – Ironbark Forest, and is not 
considered to form part of this EEC. 

Field observation and subsequent comparison also identified Swamp Sclerophyll Forest on Coastal 
Floodplains of the New South Wales North Coast, Sydney Basin and South East Corner Bioregions as 
occurring within the Proposal area. This community is listed as endangered under the BC Act. The 
characteristics of PCT 1716 occurring within the study area are consistent with the final determination for 
this TEC (see Appendix C). 

Flora 

Review of NSW BioNet threatened flora records and habitat likelihood of occurrence assessment identified 
27 threatened flora species known or predicted to occur in the vicinity of the study area, with 12 identified 
as having a moderate or higher likelihood of occurring within the study area. 

Targeted flora surveys identified one of these threatened flora species within the study area: 

• Rhodamnia rubescens (Scrub Turpentine).
A review of NSW BioNet threatened flora records and EPBC Matters of National Environmental 
Significance (MNES) database search was undertaken for the three ancillary facilities. Searches identified 
29 threatened flora species and one threatened population occurring or likely to occur within 10 km of the 
ancillary facilities. A habitat likelihood of occurrence assessment concluded that none of these species 
were likely to be present within the ancillary facilities. However, several Eucalyptus oblonga (Narrow-leaved 
Stringybark) were recorded on the BioNet Atlas as being adjacent to the ancillary facilities 3 site, which are 
part of an endangered population under the BC act. None of these species were recorded within or within 
the vegetation bordering ancillary facility 3. Field assessment undertaken by AECOM of the ancillary 
facilities did not identify any additional threatened flora species. 
Fauna 

Review of NSW BioNet threatened flora records and habitat likelihood of occurrence assessment identified 
94 threatened flora species known or predicted to occur in the vicinity of the study area with 13 identified as 
having a moderate or higher likelihood of occurring within the study area. These were: 

• Crinia tinnula (Wallum Froglet)
• Callocephalon fimbriatum (Gang-Gang Cockatoo)
• Daphoenositta chrysoptera (Varied Sittella)
• Falsistrellus tasmaniensis (Eastern False Pipistrelle)
• Glossopsitta pusilla (Little Lorikeet)
• Lathamus discolor (Swift Parrot)
• Lophoictinia isura (Square-tailed Kite)
• Micronomus norfolkensis (Eastern Freetail-bat)
• Miniopterus australis (Little Bent-winged Bat)
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• Miniopterus orianae oceanensis (Large Bent-winged Bat)
• Ninox strenua (Powerful Owl)
• Petaurus norfolcensis (Squirrel Glider)
• Pteropus poliocephalus (Grey-headed Flying-fox).
Targeted fauna surveys identified two threatened fauna species within the study area:

• Miniopterus australis (Little Bent-winged bat)
• Pteropus poliocephalus (Grey-headed Flying-fox).
Fauna surveys did not identify any Koalas or evidence of Koala presence in the study area. Impacts on 
Koala habitat were assessed as part of the threatened fauna assessment within the WSP report, as shown 
in Appendix A of Appendix C. No suitable koala habitat was identified within the study area or its vicinity. 
Assessment of the ancillary facilities, including BioNet and MNES database search identified 107 
threatened fauna species recorded or likely to occur within 10 km of the ancillary facilities. Subsequent 
habitat assessment based on field survey, desktop analysis and targeted species survey reports concluded 
that none of these threatened fauna species had a moderate or high likelihood of occurring within the 
ancillary facility areas. 

Aquatic environment 
One unnamed first order non-perennial stream occurs within the study area which raises on the north 
western side of the roundabout and travels south east via a three-pipe culvert underneath the Central 
Coast Highway. This waterway then forms a small creek as it enters the vegetated area within the roadside 
reserve and continues south east into the Wamberal Lagoon Nature Reserve. 

An additional unnamed first order non-perennial stream occurs approximately 30 metres to the south of 
ancillary facility 2, which leads to a second order stream and associated waterbody approximately 500 
metres south west. During the field survey, this waterway was not flowing and is likely a drainage line 
following rain at this stage of the waterway. 

Potential Green and Golden Bell Frog habitat occurred 60 metres north east of potential ancillary site 1, 
and along both sides of The Central Coast Highway outside of the Proposal area. The majority of this 
habitat occurred on the southern side of the road within Wamberal Lagoon Nature Reserve, north of the 
Proposal area limit. 

No Key Fish Habitat occurs within the study area. 

Critical habitat 
No critical habitat was found to occur within or in the locality of the study area. 

Wildlife connectivity corridors 
Intersection area 

An area of about 75 hectares of contiguous vegetation is present immediately to the east of the intersection 
area and an area of over 1000 hectares present about 500 metres west of the intersection area. Between 
these areas there are patches of remnant vegetation within the Wamberal Public School and a 4 hectare 
vegetated area located between Tumbi Road and the Central Coast Highway. There is also some 
vegetation within the roadside reserve on the south western side of the highway, however this patch is 
narrow and fringes onto a suburban area with no immediate connections to any substantial habitat area, 
likely limiting habitation by native animals given the surrounding available habitat. Given the spatial 
arrangement of potential high quality habitat, there is potential for wildlife to use the intersection area, 
predominantly immediately north of the existing roundabout on the Central Coast Highway, as a corridor for 
movement between areas of vegetation. 
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The vegetation on the western side of The Central Coast Highway is highly modified and varies in quality. 
Most of this vegetation contains minimal to no native mid-storey, and has a ground cover consisting of 
maintained exotic grasses due to this area being lifestyle residential property. This substantially reduces 
the utility of this area in terms of connectivity, particularly for ground-dwelling native fauna. Additionally, the 
vegetated areas further to the north are also modified and highly trafficked, requiring crossing of Tumbi 
Road and movement through a suburban area and school, all of which contain various barriers such as 
fencing. As such, it is unlikely the vegetation occurring either side of The Central Coast Highway would be 
used as a connectivity corridor for ground-dwelling fauna. 

Potential connectivity for potential aquatic habitat to the north of the roundabout and the lagoon to the east 
exists via the culvert running underneath the Central Coast Highway. Given the northern areas of these 
waterways are disturbed, modified and in peri-urban settings, it is assumed this would be of lower quality in 
comparison to aquatic habitat within Wamberal Lagoon, which is a protected nature reserve. This area was 
also determined to be of marginal quality during the targeted frog surveys, which inspected the aquatic 
environment of the Proposal area, reducing the likelihood of the Proposal being a critical wildlife corridor for 
species movement. 

There is little connective value within the potential ancillary sites, as they largely consist of cleared and 
disturbed grassland. Additionally, the use of the ancillary sites would be temporary and would not result in 
any permanent obstructions to fauna movement. 

Priority weeds 
Priority weeds are plants classified under the Biosecurity Act 2015 as presenting a biosecurity risk to the 
State or a particular region. Of those listed for the Greater Sydney Local Land Services area, six species 
was recorded at the study area (WSP, 2020), including: 

• Asparagus aethiopicus (Asparagus Fern) 
• Asparagus plumosus (Climbing Asparagus Fern) 
• Chrysanthemoides monilifera subsp. Rotundata (Bitou bush) 
• Lantana camara (Lantana) 
• Opuntia sp (Prickly pear) 
• Senecio madagascariensis (Fireweed). 
All six weeds identified within the study area hold a priority weed duty of prohibition on dealings, which 
requires the species must not be imported into the state or sold. All six weeds are also listed as Weeds of 
National Significance. No additional priority weed species were identified within the three potential ancillary 
facilities or potential car park area. 

Groundwater dependent ecosystems 
Three PCTs occurring within the Study area are considered likely to be terrestrial Groundwater dependent 
ecosystems (GDEs). These include: 

• PCT 925 - Melaleuca nodosa closed shrubland on alluvium of the Central Coast, Sydney Basin 
Bioregion 

• PCT 1625 - Red Bloodwood -Sydney Peppermint - Podocarpus spinulosus shrubby open forest of the 
southern Central Coast 

• PCT 1716 - Prickly-leaved Paperbark forest on coastal lowlands of the Central Coast and Lower North 
Coast. 

EPBC Matters of National Environmental Significance 
Threatened communities listed under the EPBC Act: 
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The PMST identified the following TECs as potentially occurring within the study area: 

• Coastal Swamp Oak (Casuarina glauca) Forest of New South Wales and South East Queensland
ecological community

• Coastal Upland Swamps in the Sydney Basin Bioregion
• Posidonia australis seagrass meadows of the Manning-Hawkesbury ecoregion
• River-flat eucalypt forest on coastal floodplains of southern New South Wales and eastern Victoria
• Subtropical and Temperate Coastal Saltmarsh.
Observations made during survey confirmed that none of these communities were present within the study 
area. 

During the frog survey a Green and Golden Bell Frog, which is listed as vulnerable under the EPBC Act, 
was identified outside of the Proposal area, about 60 metres north east of ancillary facility 1  

No other threatened or migratory species listed under the EPBC Act were recorded during the surveys. 
Some threatened and/or migratory species may utilise habitat within the study area for foraging or 
movement on occasion, however, it is noted abundant and better quality habitat is located both adjacent to 
the Proposal area and within the broader locality. 

Threatened flora listed under the EPBC Act 

Ten listed threatened species were identified as having a moderate to high likelihood of occurrence in the 
Proposal area. No threatened orchid species were identified within the Proposal area. 

Threatened fauna listed under the EPBC Act 

Two fauna species were identified as having a moderate to high likelihood of occurrence in the Proposal 
area. One of these species, Grey-headed Flying-fox, was identified in the Proposal area. 

6.1.3 Potential impacts 

Construction 

Vegetation removal 
Construction of the intersection and updated road alignment would require the removal of vegetation within 
the Proposal area. The total area of PCT vegetation to be removed for the construction stage of the 
Proposal is approximately 0.89 ha consisting of PCT 1564, PCT 1589, PCT 1625 and PCT 1716 and is 
shown Table 6-2. An additional 1.28 hectares of non-native/miscellaneous vegetation including highly 
disturbed area, landscape plantings and disturbed mixed native exotic ground cover would be 
removed.Native vegetation to be removed within the Proposal area east of the Central Coast Highway and 
north of Tumbi Road is adjacent to large areas of intact native vegetation. Fauna is likely to utilise this 
vegetation, including that within Wamberal Lagoon Nature Reserve. The vegetation to the south of Tumbi 
Road and west of the Central Coast Highway is limited to the road corridor and remnant vegetation within 
an urban environment. 

Vegetation to be removed for establishment of the ancillary facilities consists of disturbed native and exotic 
ground cover devoid of mid-storey and canopy, as well as planted/maintained mixed vegetation patches 
which do not form a coherent native plant community. As shown in Table 6-3 the total amount of vegetation 
to be removed for each potential ancillary facility includes: 

• Ancillary facility 1 – 0.16 ha non-native/miscellaneous plant community
• Ancillary facility 2 – 0.71 ha non-native/miscellaneous plant community
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• Ancillary facility 3 – 2.37 ha non-native/miscellaneous plant community.
Areas used for ancillary facilities would be removed and sites restored to their existing condition once 
construction is complete, unless some elements (e.g. hardstands and access roads) are retained based by 
agreement with the landholder and where covered by relevant planning approvals. 

Threatened species and ecological communities 
Fourteen threatened species were determined to have potential habitat present within the Proposal area 
and be potentially affected by the Proposal. Tests of Significance (ToS) have been prepared in accordance 
with the Threatened Species Test of Significance Guidelines: The Assessment of Significance (Office of 
Environment & Heritage, 2018) for these species to determine if a significant impact is likely. 

As shown in Table 6-4, 0.26 ha of Swamp Sclerophyll Forest on Coastal Floodplains of the New South 
Wales North Coast, Sydney Basin and South East Corner Bioregions TEC may be removed as part of the 
Proposal. However, this was assessed through a ToS, to not have a significant effect on this TEC (WSP, 
2020). 

Table 6-4 Threatened Ecological Community within the Proposal area 

PCT Community name Condition Class TEC Present? TEC impacted
(ha) 

PCT 1589 Spotted Spotted Gum -
Broad-leaved Mahogany -
Grey Gum grass - shrub 
open forest on Coastal 
Lowlands of the Central 
Coast 

Intact No -

Modified - a No -

PCT 1716 Prickly-leaved Paperbark 
forest on coastal lowlands of 

Intact Yes - Swamp
Sclerophyll Forest on 

0.09 

the Central Coast and Lower 
North Coast 

Melaleuca nodosa 
variant - intact 

Coastal Floodplain 0.17 

Total extent of TEC impacted 0.26 

All ToS concluded the Proposal would not have a significant impact on these species or ecological 
communities as the Proposal is unlikely to place a local occurrence of any of these species or ecological 
communities at risk of extinction. Furthermore, the recorded Grey-headed Flying-fox would also unlikely be 
significantly affected by the Proposal. 

Wildlife connectivity and habitat fragments 
The Proposal would result in the clearing of approximately 0.89 ha of native vegetation. The majority of the 
vegetation present within the Proposal area are existing fragmented habitat divided by the Central Coast 
Highway and Tumbi Road. Functional connectivity for mobile species would still exist at the Proposal area 
however traversing the roadways poses a significant hazard to fauna movement. 

There is the potential that the Proposal may further impact the ability of terrestrial species to traverse the 
roadway. This would be due to the increase in distance and road surface to be traversed in order to access 
vegetation on the other side of the road. Impacts of the reduction in habitat connectivity include isolation of 
populations, habitat resources, loss of genetic interchange and loss of population viability for some species. 

The potential for future connectivity across the highway for ground-dwelling fauna would be affected by 
several factors. These include: 
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• The existing attractiveness of vegetation and other resources on both sides of the road. It is noted that
the only area of partially connected vegetation on the western side of the road is to the south of the fruit
shop. Whilst the canopy layer in this area is reasonably intact, the mid-storey and ground layer is highly
modified by the presence of weeds and ongoing mowing associated with the adjacent private property.
This area is also partially obstructed by the busy car park of the fruit shop and the associated fence.
These factors would substantially limit the attractiveness of this area for ground-dwelling fauna.

• The presence of barriers associated with the Proposal, including safety fencing, would further
discourage the movement of larger ground-dwelling fauna. This includes fencing proposed along the
side of the eastern shared-use path.

• The degree of human activity within the road corridor. Whilst the Proposal is not expected to induce
additional traffic the design would provide for active transport users on both sides of the road, where no
facility currently exists. This would also discourage the movement of ground-dwelling fauna.

• The degree of light, noise and vehicle movement within the road corridor. Whilst the Proposal is not
expected to induce additional traffic, and hence not affect overall noise or vehicle movements the
design would provide for additional street lighting. This has the potential to the movement of
discourage nocturnal species such as owls, possums, gliders and bats.

Despite these factors it is likely that ground-dwelling fauna would still attempt occasional crossings of the 
operational road. In such case there is the potential for an increase in fauna injury or mortality arising from 
the operation of the Proposal. Given the above factors the likely frequency of such crossings is expected to 
be low, particularly with the presence of pedestrian safety fencing along much of the eastern shared path. 
As such the overall significance of this impact on native fauna is considered to be low. 

Injury and mortality 
Injury and mortality of fauna could occur during construction activities, when: 

• Vegetation and habitat are being cleared and when trenches are dug
• Machinery and plant are moved to, from and on site.
With the implementation of the mitigation measures in Section 6.1.4, the potential impacts are considered 
manageable. 

Spread of weeds 
The spread of weed and pest species has the potential to occur during construction as an indirect impact of 
the Proposal. All habitat within the Proposal area has some degree of weed infestation. The risk for spread 
of weed species would be highest during construction phases associated with earthworks and movement of 
soil where propagules attached to vehicles and machinery may be imported. Should appropriate measures 
be implemented however the overall weed impact associated with the construction phase of this Proposal 
is considered to be minimal. 

Pests and pathogens 
The Proposal area is likely to be utilised by a range of vertebrate pest species including European Fox and 
potentially rabbits. The Proposal is unlikely to alter the occurrence of pest species in and around the site, 
either positively or negatively, due to the localised nature of the works. 

Three plant pathogens identified within the Sydney Basin Bioregion have potential to occur within the 
Proposal area. These pathogens have potential to affect the biodiversity within the Proposal area and are 
the subject of Key Threatening Process listings: 

• Amphibian Chytrid Fungus (Batrachochytrium dendrobatids)
• Exotic Rust Fungi (order Pucciniales, e.g. Myrtle rust fungus Uredo rangelii)
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• Phytophthora Root Rot Fungus (Phytophthora cinnamomi).
Myrtle rust was observed within the Study area on an individual Rhodamnia rubescens (Scrub Turpentine). 
This exotic rust is highly mobile and widely dispersed in coastal NSW and no cost-effective control measure 
is currently available. 

Exotic rust fungi and phytophthora root rot fungus primarily spread through the movement of infected plant 
material and/or soil. Amphibian chytrid fungus can be spread through the movement of infected animals or 
water (including mud or moist soil) from infected areas. The construction of the Proposal may increase the 
risk of disturbing and spreading these pathogens. 

Aquatic impacts 
Construction of the Proposal has the potential to affect the first order drainage line which runs from the 
northern side of Tumbi Road, traversing the Central Coast Highway via culverts and continuing into 
Wamberal Lagoon Nature Reserve to the east. This stream is in poor condition, highly disturbed and highly 
modified and unlikely to be utilised by any threatened species listed under the FM Act. 

Additional aquatic habitat would also be affected in the area of the north eastern drainage channel. This is 
not part of a discrete waterway and currently acts as a drainage line for the road area. While the 
construction of the open drainage channel within this existing drainage line would remove some aquatic 
habitat, ample comparative and higher quality habitat exists immediately beyond the Proposal area and 
impacts to this habitat are anticipated to be minor. 

Noise, light and vibration 
The existing environment in the Proposal area is subject to noise and vibration impacts associated with the 
surrounding urban development and vehicle use of the Central Coast Highway and Tumbi Road. Whilst 
there would be localised increased impacts to habitat within and adjacent to the Proposal area associated 
with construction, existing traffic light, noise and vibration are likely to deter most fauna from using areas 
close to the existing alignment. 

The use of lighting associated with construction activities would affect nocturnal species such as possums 
and microbats which would likely avoid the area during this time. These impacts would be temporary and 
not likely impact biodiversity of the area beyond the construction phase. 

Groundwater dependant ecosystems 
Two PCTs within the Proposal area, PCT 1625 and PCT 1716, are identified as likely GDEs and at points 
would be dependent on presence of subsurface groundwater. Impacts to both PCTs have been 
summarised in Table 6-2. 

Operation 

Injury and mortality 
During operation the risk of vehicle strike expected to be similar to current operation. Evidence from 
surrounding roadways indicates the majority of vehicle strikes involve common mammals, birds and pest 
species. As such, the impact of the Proposal on injury and mortality is not expected to be significant, 
however measures outlined in Section 6.1.4 should be implemented to reduce this impact. 
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Spread of weeds 
The movement of vehicles and people into and throughout the operational road and intersection area has 
the potential to facilitate the spread of weeds. However, the overall weed impact associated with the 
operation phase of this Proposal is considered to be minimal. 

Pests and pathogens 
As with construction, the operation of the Proposal may increase the risk of disturbing and spreading the 
pathogens previously identified. 

Noise, light and vibration 
Given the Proposal is not expected to induce additional traffic, impacts relating to additional noise and 
vibration on the surrounding habitat during operation are expected to be only marginally greater than at 
present. Additional mitigation measures for these elements are not required. 

The Proposal would introduce additional lighting to the area as part of the redesigned operational road. 
This would increase the potential for light spill into the adjacent nature reserve, with the potential to disrupt 
the localised activities of nocturnal fauna such as owls, possums and gliders. To mitigate this impact the 
design of street lighting would be reviewed to minimise the amount of lighting required and to ensure 
lighting is directed appropriately towards the road and away from the nature reserve. 

Conclusion on significance of impacts 
The Proposal is not likely to result in a significantly impact upon threatened species or ecological 
communities or their habitats, within the meaning of the Biodiversity Conservation Act 2016 or Fisheries 
Management Act 1994 and therefore a Species Impact Statement or Biodiversity Development Assessment 
Report is not required. 

The Proposal is not likely to significantly impact threatened species, ecological communities or migratory 
species, within the meaning of the Environment Protection and Biodiversity Conservation Act 1999. As 
such a referral to the Australian Government Minster of the Environment is not required. 

Biodiversity offsets 
The Guidelines for Biodiversity Offsets (RMS, 2016) outlines the requirement for TfNSW proposals to 
assess and consider biodiversity offsets or supplementary measures associated with removal of vegetation 
and habitat. Section 4.2 of this guideline details the thresholds associated with clearing for Proposals that 
are assessed by a REF. Items that are applicable to the Proposal include impacts on TECs. As the total 
area of TEC affected by the Proposal is 0.15 ha, the 1 ha threshold for considering offsets or 
supplementary measures was not exceeded and therefore this guideline has not been applied further for 
this Proposal. 

6.1.4 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Biodiversity A Flora and Fauna Management Plan will be 
prepared in accordance with Transport for NSW's 
Biodiversity Guidelines: Protecting and Managing 
Biodiversity on Projects (RMS, 2011) and 
implemented as part of the CEMP. It will include, 
but not be limited to: 

Contractor Construction 
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• Plans showing areas to be cleared and areas to
be protected, including exclusion zones,
protected habitat features and revegetation
areas

• Requirements set out in the Landscape
Guideline (RMS, 2008)

• Pre-clearing survey requirements
• Procedures for unexpected threatened species

finds and fauna handling
• Procedures addressing relevant matters

specified in the Policy and guidelines for fish
habitat conservation and management (DPI
Fisheries, 2013)

• Protocols to manage weeds and pathogens.

   
 

 

 

 

    

 

 
 

 
  
   

 
   

 
  

 
 

 

  
 

 
  

 
 

   
 

  

  

   

  

  
 

  
 

 
 

  

  
 

  

 
  

 

 

  
 

  
 

 

  

Biodiversity Measures to further avoid and minimise the 
construction footprint and native vegetation or 
habitat removal will be investigated during detailed 
design and implemented where practicable and 
feasible. 

Contractor/ 
TfNSW Project 
Manager 

Detailed 
design/pre-
Construction 

Aquatic 
impacts 

Aquatic habitat, specifically the unnamed 
watercourse within the proposal area and additional 
drainage line to the north east of the proposal, will 
be protected in accordance with Guide 10: Aquatic 
habitats and riparian zones in the Biodiversity 
Guidelines: Protecting and managing biodiversity 
on RTA projects (RTA 2011). 

Contractor Construction 

Vegetation 
removal 

Pre-clearing surveys will be undertaken in 
accordance with Guide 1: Pre-clearing process of 
the Biodiversity Guidelines: Protecting and 
managing biodiversity on RTA projects (RTA 2011). 

Contractor Construction 

Vegetation 
removal 

Vegetation and habitat removal will be undertaken 
in accordance with Guide 4: Clearing of vegetation 
and removal of bushrock of the Biodiversity 
Guidelines: Protecting and managing biodiversity 
on RTA projects (RTA 2011). 

Contractor Construction 

Vegetation 
removal 

Native vegetation will be re-established in 
accordance with Guide 3: Re-establishment of 
native vegetation of the Biodiversity Guidelines: 
Protecting and managing biodiversity on RTA 
projects (RTA 2011). 

Contractor Detailed 
Design/ 
Construction 

Vegetation 
removal 

The unexpected species find procedure is to be 
applied according to Biodiversity Guidelines: 
Protecting and managing biodiversity on RTA 
projects (RTA 2011) if threatened ecological 
communities, not addressed in the biodiversity 
assessment, are identified in the Proposal area. 

Contractor Construction 
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Vegetation 
removal 

A revegetation and regeneration plan will be 
compiled which will aim to rehabilitate and manage 
native vegetation along the eastern extent of the 
Proposal fronting the Wamberal Lagoon Nature 
Reserve. 

This will include planting of vegetation consistent 
with the identified PCT in that area. Rehabilitation of 
disturbed vegetation, specifically through weed 
control, will be undertaken to aid in the recovery of 
native vegetation and reduce colonisation by weeds 
and exotic species. 

Contractor/ 
TfNSW Project 
Manager 

Detailed 
Design/ 
Construction 

Wildlife 
Connectivity 

Landscaping species selection in areas more likely 
to support existing or future connectivity, such as 
adjacent to the fruit shop, should be investigated in 
design with regard to their overall structure and 
refuge value. 

This includes planting of taller canopy species next 
to the road to facilitate for future glider movement 
across the roadway. 

Contractor Detailed 
Design/Pre-
construction 

Injury and 
mortality of 
fauna 

Fauna will be managed in accordance with Guide 9: 
Fauna handling of the Biodiversity Guidelines: 
Protecting and managing biodiversity on RTA 
projects (RTA 2011). 

Contractor Construction 

Invasion 
and spread 
of weeds 

Weed species will be managed in accordance with 
Guide 6: Weed management of the Biodiversity 
Guidelines: Protecting and managing biodiversity 
on RTA projects (RTA 2011). 

   
 

 

 

 

    

  
 

 
 

 

  
 

 

  

 
 

 
  

 
 

 
 

 

 

 

  
  

  

 
 

 
  

  

 

 
   

 
 

 

  
  

 

  

 
 

 

  

 
 

 
 

  

  

Invasion 
and spread 
of weeds 

To minimise spread of weeds and disease; 
• All vehicles will be inspected for soil and plant

materials before their first entry to the Proposal
area and non-complying plant and equipment
will be refused entry until cleaned.

All materials imported to the site for landscaping 
and environmental controls such as mulch, topsoil 
and plat materials will be certified as weed free and 
inspected before entry to the site. 

Contractor Construction 

Invasion 
and spread 
of pests 

The contractor will undertake a pre-construction 
weed survey and undertake preliminary removal or 
control of weed species within the construction 
zone and clearing limits. 

Contractor Construction 

Invasion 
and spread 
of 
pathogens 
and disease 

Pathogens will be managed in accordance with 
Guide 2: Exclusion zones of the Biodiversity 
Guidelines: Protecting and managing biodiversity 
on RTA projects (RTA 2011). 

Contractor Construction 
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Impact Environmental safeguards Responsibility Timing 

Noise, light 
and 
vibration 

Permanent and temporary lighting will be directed 
away from natural areas particularly adjacent to the 
Wamberal Lagoon Nature Reserve, as far as 
practicable and in accordance with Australian 
Standards for road lighting and worker safety. 
Vegetation selected for planting adjacent to the 
nature reserve should consider growth habit and its 
ability to reduce light entering the nature reserve. 

Contractor Construction 

6.2 Landscape character and visual impacts 

6.2.1 Methodology 

The landscape character and visual impact assessment (LCVIA) prepared by AECOM (2021) has been 
undertaken in accordance with the standard methods in Transport’s Environmental Impacts Assessment 
Practice Note – Guideline for Landscape Character and Visual Impact Assessment EIA-N04 (2020). More 
detail and the full LCVIA is provided in Appendix E. 

Landscape character 
The landscape character assessment describes and identifies specific landscape character zones (LCZs) 
surrounding the proposal area and examines the effect of change on the landscape and the aesthetic and 
distinctive character of particular LCZs. The two primary factors used to determine the extent of impact to a 
particular LCZ are outlined in Table 6-5. 

Table 6-5 Primary factors to determine the extent of impact to a Landscape Character Zone 

Factor Description 

Sensitivity Based upon the extent to which it can accept change of a particular type and scale 
without adverse impacts upon its character or value. 

Magnitude Depends on factors such as: 
• Loss, change or addition of any feature or element
• Duration over which the landscape effects would be felt (short, medium or long term)
• Change to the landscape itself or one nearby that affects its character
• Quality and extent of the concept design solution.

Once the sensitivity and magnitude is determined, the rating matrix outlined in Table 6-6 is used to 
determine an overall rating of effect. 

Table 6-6 Overall significance of landscape character effects 

MAGNITUDE OF EFFECT 

SE
N

SI
TI

VT
Y High Moderate Low Negligible 

High High High to Moderate Moderate Negligible 

Moderate High to Moderate Moderate Moderate to Low Negligible 

Low Moderate Moderate to Low Low Negligible 
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MAGNITUDE OF EFFECT 

Negligible Negligible Negligible Negligible Negligible 

Visual impacts 

The visual impact assessment analysed the effects of changes in views seen by receptors as a result of the 
Proposal. Similar to the landscape character impact assessment, sensitivity and magnitude factors (refer to 
Table 6-7) are used to determine an overall rating of effect using the matrix shown in Table 6-6. 

Table 6-7 Primary factors to determine the extent of impact to visual receptors 

Factor Description 

Sensitivity Depends on factors such as: 
• Location and context of the receptor location
• Expectations and activity of the receptor
• Type and number of receptors
• Quality of the existing view
• Temporal duration of the view.

Magnitude Depends on factors such as: 
• Extent of visibility of the change as per the visual envelope
• Scale, size and character of the Proposal
• Degree of obstruction of existing features and contrast with the existing view
• Quality of the design outcome
• Angle of the existing view
• Distance of view from the Proposal.

6.2.2 Existing environment 

Five LCZs have been identified within and surrounding the construction footprint, as outlined in Table 6-8 
and shown on Figure 6-1. 

Table 6-8 Landscape character zones 

Landscape 
Character Zones 
(LCZ) 

Description 

LCZ 1 Recreational 
and Bushland Open 
Space 

• Land use – RE1 Public Recreation and E1 National Parks and Nature
Reserves

• Topography and drainage - typically undulating with flatter open spaces
associated with lawn areas. Associated with ridgelines and drainage corridors
traversing towards the coast line.

• Vegetation – native bushland communities with significant mid-storey and
canopy cover, and managed / mown turf with taller peripheral bands of
vegetation

• Built form – Limited to drainage infrastructure and minor structures such as
retaining walls, with occasional built form such as toilet blocks or reservoirs
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Landscape 
Character Zones 
(LCZ) 

Description 

• Spatial form – enclosed bushland interspersed with open areas such as water
features or lawn areas.

LCZ 2 Rural • Land use – R5 Large Lot Residential
Residential • Topography and drainage – Gently undulating with some steeper areas

associated near ridges and watercourses
• Vegetation – Mix of remnant native trees, gardens planted with an exotic

palette of species, and open, manicured lawns.
• Built form – Detached dwellings and large sheds.
• Spatial form – Mostly enclosed due to vegetation and topography with some

elevated areas having a sense of openness with views to distant forested
coastal lands.

LCZ 3 Low Density • Land use – R2 Low Density Residential
Residential • Topography and drainage – Gently to steeply undulating

• Vegetation – Native remnant vegetation at boundaries (including roads), with
exotic landscaped gardens surrounding the houses. Some wider drainage
corridors are more heavily vegetated

• Built form – Single and some double storey housing, typically brick and
weatherboard construction

• Spatial form – Streets laid out to follow contours of the landscape. View
corridors along streets and to the wooded ridgelines.

LCZ 4 Educational • Land use – SP2 Educational Establishment
• Topography and drainage – Gently undulating
• Vegetation – Predominantly native bushland with turfed, cleared play areas,

reflective of the existing vegetation communities
• Built form – Typical two-story institutional built form
• Spatial form – Built form of the school is broken up by the informal landscape

character setting of the surrounding native bushland and canopy
vegetation.

LCZ 5 Transport • Land use – SP2 Infrastructure
Corridor • Topography and drainage – Flat to undulating

• Vegetation – Limited to turf and native bushland
• Built form – Road signage, powerlines and general road furniture
• Spatial form – Road corridor typically enclosed by fringing vegetation and

occasional development.
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Visual receptors 
Five representative viewpoints have been used to assess potential impacts from the Proposal on existing 
views seen by receptors, as outlined in Table 6-9 and shown on Figure 6-2. 

Table 6-9 Viewpoints for visual receptors 

Visual receptor locations Description 

Viewpoint 1: Central Coast Highway 
North 

Representative view for road users on the Central Coast Highway 
at this location. 

Viewpoint 2: Tumbi Road Intersection Representative view for road users and visitors to the Kingdom 
Hall of Jehovah’s Witnesses at this intersection 

Viewpoint 3: Central Coast Highway 
South 

Representative view for road users and visitors to the Wamberal 
Cemetery 

Viewpoint 4: Dalpura Road 
Intersection 

Representative view for road users and nearby residents 

Viewpoint 5: Aldinga Drive 
Intersection 

Representative view for road users, nearby residents and visitors 
to a preschool at this location on Tumbi Road. 
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6.2.3 Potential impacts 

Construction 
During construction, visible construction elements would be expected to typically include demolition of 
existing structures (including the existing roundabout), removal of vegetation, construction of retaining walls 
and drainage infrastructure, construction of new pedestrian infrastructure, re-sheeting of the road corridor, 
landscaping etc. 

Views to the construction activity would be seen by a high number of passing motorists, a low number of 
residents from within their homes, and a low number of other community members as they entered and left 
community facilities (such as the Wamberal Cemetery and the Kingdom Hall of Jehovah’s Witnesses). The 
construction activity would generally not be seen from within these community facilities. 

The high number of passers-by on the roads seeing construction activity would get detailed views to the 
activity by these views, but these views would be fleeting and make up only a small proportion of their 
overall journey. These receptors would also be expected to be focused on driving and hence would not be 
highly sensitive to changes in views. 

Ancillary facility 1 would be located within the existing nursery to the north of the proposal. This site is 
reasonably visually shielded from the road by existing vegetation and fencing. As a working nursery and 
soils / landscape products supplier it has a high visitation rate from trucks and utility vehicles delivering and 
collecting material. Visual receptors would comprise passers-by on the Central Coast Highway (The 
Entrance Road), most of whom would be vehicles. As such there are no highly sensitive visual receptors 
who would see the construction activity, and the site would be seen for short periods of time as the drivers 
passed the site. 

Ancillary facility 2 is partially screened from the road, set back behind vegetation and a small number of 
houses. There are a small number of potentially sensitive visual receptors that would see the construction 
activity from their houses, however, the compound would unlikely to be seen beyond the back fences of 
these properties (and therefore from living areas within these residences) due to fence lines and vegetation 
along the rear boundaries of these properties. Passers-by on The Entrance Road would see construction 
vehicles enter and leave the entry points to the site and would have some brief views to within the ancillary 
facility. 

Ancillary facility 3 would be located on Bellevue Road, off The Entrance Road at Bateau Bay. The proposed 
compound site lies opposite the Foresters Beach Retirement Village, and next to a small commercial 
complex on the quiet road. The ancillary facility would be visually contained, with a majority of the site 
positioned behind the commercial compound and predominantly screened from the road by the commercial 
development and a band of vegetation to the east. 

Operation 

Landscape character 
A summary of the landscape character impact is provided in Table 6-10 and described in further detail 
below. 
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Table 6-10 Summary of landscape character impacts 

Landscape 
Character 
Zone (LCZ) 

Description of works near Landscape Character Zone Sensitivity Magnitude Landscape 
character 
impact 

LCZ 1 This LCZ lies adjacent to the south eastern and eastern boundary of the proposal. Along the Moderate Low Moderate-
Recreational Central Coast Highway, the widening of the road would result in the following changes to the low 
and edge of the LCZ: 
Bushland • The removal of vegetation within this LCZ along the road corridor
Open Space • The construction of retaining walls and batters to mitigate the difference in levels between the

road and the surrounding landscape
• The construction of a concrete footpath and the widening of the road into this LCZ
• The construction of drainage infrastructure
• Landscaping.

LCZ 2 Rural This LCZ lies adjacent to the northern corner of the intersection of Tumbi Road and the Central Moderate Low Moderate-
Residential Coast Highway. Changes would be limited to the very edge of LCA and would include: 

• The removal of vegetation fringing the road corridor
• The construction of retaining walls and batters
• The construction of a concrete footpath
• The relocation of a driveway to a property
• Landscaping.

low 

LCZ 3 Low This LCZ lies adjacent to the proposal at the western edge of the intersection of Tumbi Road and Moderate Low Moderate-
Density the Central Coast Highway. Changes would be limited to the edge of the LCZ where it meets the low 
Residential proposal footprint and would include: 

• The removal of vegetation within this LCZ along the road corridor
• The construction of batters to mitigate the difference in levels between the road and the

surrounding landscape
• The construction of a concrete footpath
• The construction / alteration of drainage infrastructure
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Landscape 
Character 
Zone (LCZ) 

Description of works near Landscape Character Zone Sensitivity Magnitude Landscape 
character 
impact 

• Landscaping. 

LCZ 4 
Educational 

None of the proposal would occur within or adjacent to this LCZ. Moderate Negligible Negligible 

LCZ 5 
Transport 
Corridor 

Changes within this LCZ include: 
• Removal of vegetation 
• Construction of batters and retaining walls 
• Reconfiguring and construction of drainage infrastructure 
• Realignment of the intersection at Tumbi Road, including removal of the roundabout and 

installation of a signalised intersection 
• Reconfiguration of lanes, construction of a new concrete median, introduction of turning lanes 
• Widening of the road corridor nearing the intersection 
• Landscaping. 

Moderate Moderate Moderate 
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Landscape character zone 1 – Recreational and Bushland Open Space. 

The landscape value of the LCZ has been given a moderate sensitivity due to its recreational and 
environmental values (Wamberal Lagoon Nature Reserve). The proportion of the overall LCZ affected by 
the proposal would however be low. There would be a small amount of vegetation cleared and the 
expansion of road infrastructure within the LCZ, but only at an edge which is shared by the LCZ and an 
existing road corridor. The combination of the above sensitivity and the magnitude results in a moderate-
low impact on the landscape character of this zone. 

Landscape character zone 2 – Rural Residential 

The landscape value of the LCZ has been given a moderate sensitivity as it has the capability to absorb 
moderate change of a similar scale. There would be a small number of built structures removed from the 
edge of the LCZ which may result in a localised change in character. This would not substantially affect the 
overall character of the LCZ as the changes are positioned within a visually enclosed area. The 
combination of the above sensitivity and the magnitude results in a moderate-low impact on the landscape 
character of this zone. 

Landscape character zone 3 – Low Density Residential 

The landscape value of the LCZ has been given a moderate sensitivity as it has the capability to absorb 
moderate change of a similar scale. It also contains elements of cultural importance (e.g. nearby place of 
worship). The change to this LCZ would only occur on the boundary as a result of the road widening within 
the road corridor, with little to no encroachment. The combination of the above sensitivity and the 
magnitude results in a moderate-low impact on the landscape character of this zone. 

Landscape character zone 4 - Educational 

The landscape value of the LCZ has been given a moderate sensitivity due to cultural and community 
values associated with the land use. None of the proposal would, however, occur within or adjacent to this 
LCZ. The combination of the above sensitivity and the magnitude results in a negligible impact as there 
would be no loss, change or addition of any feature within the LCZ. 

Landscape character zone 5 - Transport Corridor 

The landscape value of the LCZ has been given a moderate sensitivity due to the scenic qualities 
associated with the landscape through which the corridor passes (Wamberal Lagoon Nature Reserve). The 
overall landscape character of this LCZ would be affected by the replacement of the vegetated roundabout 
with a more open signalised intersection. The removal of roadside vegetation and the widening of the road 
corridor would increase the visual prominence of the road. The combination of the above sensitivity and the 
magnitude results in a moderate impact on the landscape character of this zone. 

The landscape treatment aims to integrate the road with the surrounding landform, the Wamberal Lagoon 
and its surrounding environments through sympathetic earthworks and planting, while enhancing local 
biodiversity through regeneration and planting of vegetation which replicates existing communities, 
enhances connectivity and their distribution along the corridor. The intent is to create a landscape which 
maintains and complements the visual amenity, while minimising the physical impact of the road. 

Visual 
Viewpoints considered to represent the areas with the highest visual impacts were chosen for the 
assessment and are shown in Table 6-11. 
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Table 6-11 Viewpoints 

Visual receptor location Sensitivity Magnitude Visual impact 

Viewpoint 1: Central Coast Highway North Low High Moderate 

Viewpoint 2: Tumbi Road Intersection Low Moderate Moderate to Low 

Viewpoint 3: Central Coast Highway South Low Moderate Moderate to Low 

Viewpoint 4: Dalpura Road Intersection Moderate Low Moderate to Low 

Viewpoint 5: Aldinga Drive Intersection Low Low Low 

Elements of the Proposal that are likely to be the most visually intrusive include the new traffic lights that 
have replaced the roundabout, the widening of the road corridor, the reconfiguration of road lanes at the 
intersection arrangement and the removal of vegetation. Vehicle headlights and lighting along the Proposal 
may also cause visual impacts at night. 

The visual receptor location at Central Coast Highway North was subject to a moderate impact rating. 
While elements would be added or removed from within the view, the overall effect would result in a 
replacement of existing road infrastructure with similar, albeit slightly larger scaled, elements. 

As shown in Table 6-11, four of the five visual receptor locations were subject to low or moderate to low 
visual impact arising from the Proposal. Given the low quality of existing views and that the scale and 
character of the Proposal would generally be consistent with the existing setting with a moderate to low 
degree of contrast. 

Key receptors would be motorists who would travel past the site as part of a greater journey and some 
residents north of Tumbi Road. Parts of the Proposal would be seen from relatively close proximity from 
some residences, however it is unlikely they would see the larger changes at the Central Coast Highway 
intersection as clearly as they would minor changes on Tumbi Road. It is unlikely that the changes would 
be seen from within the property of the Kingdom Hall of Jehovah’s Witnesses due to significant amounts of 
vegetative screening at the boundary of this property and the fact that most activities within this property 
would occur indoors. 

While the duration of the changes would be long term and with no chance of reversibility, the changes 
would reduce in visual prominence over time as the landscape matures, particularly any planting to the east 
along the road edge adjacent to the Wamberal Lagoon Nature Reserve. Overall, the reconfiguration of the 
intersection and road leading to the intersection would result in additional elements seen within the view, 
and some lost from within the view, including the existing landscaped intersection and vegetation from 
beside the road corridor. 

6.2.4 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Landscape 
character and 
visual impact 

An Urban Design and Landscape Plan will be 
prepared as part of the design stage of the 
Proposal. The Plan will include: 

• Location and identification of vegetation in
the Proposal area to be retained and
proposed landscaped areas

Contractor Detailed design 
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Impact Environmental safeguards Responsibility Timing 

• Details of the staging of built elements 
including barriers/retaining walls 

• Details of the staging of landscape works 
• Details of visual treatments on retaining 

structures, shelters and shared path 
barriers/fences to fit with the local 
landscape 

• Maintenance measures for landscaped or 
rehabilitated areas, including timing of 
maintenance works 

• A landscape monitoring program including 
an inspection program and frequency of 
inspection. 

Landscape 
character and 
visual 
impactLandscape 
and visual 

A revegetation plan will be prepared by a 
specialist bush regeneration specialist and 
included in the design for planting of batters 
and proposal edges along the Wamberal 
Nature Reserve. This will include: 
• Weed control, 
• Local sourced and endemic species, 

encouraging natural regeneration. 
• Possible local seed collection for plantings 

where practical and legal. 
For planting adjacent to the Wamberal 
Lagoon Nature Reserve, all plant material will 
be locally sourced (seed collection preferred), 
with any seed collection to commence within 
three months of construction contract award, 
where possible. 

Contractor Detailed design 

Landscape and 
visual 

Retain and protect existing trees wherever 
practical to minimise impacts upon views and 
the landscape character. Include tree 
protection measures in the CEMP for trees to 
be retained within or on the edge of works. 

Contractor Detailed Design/ 
Construction 

Landscape and 
visual 

Provide cut-off or directed lighting within and 
outside of the construction site and ancillary 
facilities, with lighting location and direction 
considered to ensure glare and light spill is 
minimised. 

Contractor Construction 
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6.3 Surface water and flooding 

6.3.1 Methodology 

Surface water quality 
A qualitative and quantitative assessment has been undertaken to address the potential impacts to surface 
water quality and flooding as a result of the Proposal. Relevant legislation, water quality policy and 
guidelines were identified and reviewed to determine the obligations of the construction of the proposal with 
respect to the water quality objectives for the downstream Wamberal Lagoon catchment. Available water 
quality, flooding data and existing conditions were also reviewed (see Section 3.2 of Appendix D). 

Flooding 
A flood risk assessment was undertaken to establish pre- and post- intersection flood conditions for the 
Proposal and associated potential flood impacts. 

The potential flood impacts that were considered included: 

• Changes in flood immunity 
• Changes in peak flood level 
• Changes in peak flood velocity. 

Study area 
The study area for the surface water assessment includes the Proposal area and three possible sites for a 
temporary ancillary facility/construction compound. 

6.3.2 Existing environment 

Catchment features 
The Proposal is located within the Wamberal Lagoon catchment (see Figure 6-3). Some residential areas 
around the lagoon foreshores are low-lying and subject to flooding. The upper reaches of the Wamberal 
Lagoon catchment rise to approximately 120 m AHD along the western boundary with the lower reaches at 
sea level. The main tributary flows south through the middle of the catchment and discharges to the lagoon. 
The banks of the tributary generally consist of low-lying bushland (MHL, 2020). 

The Biodiversity Assessment determined that no Key Fish Habitat has been mapped within the Proposal 
area. The closest area of mapped Key Fish Habitat occurs within Wamberal Lagoon Nature Reserve, about 
180 metres to the east of the Proposal. The Key Fish Habitat could potentially be affected by runoff from 
the Proposal. 
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Drainage 
The main drainage line running through the intersection consists of: 

• A large underground drainage network that collects runoff from an upstream catchment in the order of 
22 hectares and discharges to an open channel on the northern side of Tumbi Road 

• A 60 metre long open channel along the northern side of Tumbi Road that conveys flow from the 
upstream drainage network and directs it into an existing culvert crossing under the Central Coast 
Highway 

• A crossing under the Central Coast Highway, which consists of three 1050 mm diameter pipes 
• A 300 metre long open channel that conveys flow from the Central Coast Highway culvert crossing 

towards the Wamberal Lagoon, which eventually discharges directly to the coast. 
There are also a number of inlet pits along the southbound section of the Central Coast Highway that 
discharge directly to roadside swales on the northern and southern sides of the road. Flows on the eastern 
side of the Highway drain into the open channel that leads directly to Wamberal Lagoon. 

Flows on the western side of the road drain to a 600 mm diameter pipe crossing under Tumbi Road, that 
discharges to the 60 m long open channel on the northern side of Tumbi Road. The channel then drains to 
the large crossing under the Central Coast Highway (three 1050 mm diameter pipes) and then out of the 
proposal area along the open channel leading directly to Wamberal Lagoon. 

There are several inlet pits within Tumbi Road that connect directly into this culvert crossing and contribute 
to flow moving through the culvert. The existing and proposed drainage network is shown in Figure 6-4. 
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Surface water quality 
One of the key influences on surface water quality in the Proposal area is stormwater. Stormwater entrains 
material (soluble or insoluble) mobilised in its path of flow and these materials may pollute the quality of 
runoff. Stormwater runoff quality in the Proposal area is likely to be influenced by surface pollutants typical 
of urban catchments, including: 

• Oils and hydrocarbons 
• Heavy metals 
• Chemicals from spills, localised pesticide application or inappropriate waste disposal 
• Sediments 
• Gross pollutants including litter and debris. 
The report card for the Central Coast Waterways states that water quality within Wamberal Lagoon was 
considered good for the 2017-18 sampling period. 

These outcomes were also compared to the findings of ‘The Health of Gosford Waterways Report 2015’ 
(Central Coast Council, 2016) which gave Wamberal Lagoon a Water Quality Rating of ‘B+’ and a 
descriptor of ‘Good’, reporting that the target score had been met and the results had been maintained 
compared to the previous six years. The score index is described in more detail in Section 3.3 of Appendix 
D. 

Flooding 
The existing flood behaviour across the catchment was characterised by the Wamberal Lagoon TUFLOW 
model developed by WMAwater (2020). This version of the model was adopted as it captures the latest 
updates and provides the most accurate representation of existing drainage structures across the Proposal 
area and broader catchment area. 

The existing or ‘base case’ scenario that was modelled to represent the existing flood behaviour across the 
Proposal area, prior to the completion of the Proposal, showed that floodwaters began to overtop both 
Tumbi Road and the Central Coast Highway in a 5% Annual Exceedance Probability (AEP) flood event. 
Flows on the southern side of Tumbi Road would overtop the Tumbi road embankment and spill towards 
the northern side of Tumbi Road, and floodwaters on the northern side of Tumbi Road would then overtop 
the Central Coast Highway and spill to the existing open channel leading to the Wamberal Lagoon. 
Floodwaters moving within this channel could be contained entirely within the banks of the channel in all 
events up to and including the 1% AEP event. 

Existing flood conditions of the Proposal area are shown in Figure 6-5 and Figure 6-6. 
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6.3.3 Potential impacts 

Construction 

Surface water quality 
Water quality impacts to the main Proposal Area include (but are not limited to) increased turbidity, 
increased pH and elevated concentrations of nutrients and other pollutants, such as heavy metals and 
organic chemicals. 

Other potential sources that may impact surface water quality during construction include: 

• Accidental spills of concrete, fuels, oils or other chemicals. Contaminants could enter the local 
stormwater system and be transported to nearby waterways (Wamberal Lagoon) 

• Waste and litter from building activities and personnel 
• Release of nutrients from fertilisers, herbicides and pesticides (e.g. used in site landscaping) 
• Paint and paint wastes 
• Acids from acid-based washes 
• Disturbance of soils, erosion and mobilisation of sediment or other pollutants pose a potential risk to 

downstream surface water quality 
• Disturbance of contaminated soils and/or ASS, which may adversely affect water chemistry including 

pH and dissolved solids 
• Dust as well as chemicals used in mixing, pouring, treatment and curing of asphalt and concrete, which 

may be mobilised to waterways through wind and runoff 
• If flood waters were to affect any areas where chemicals and fuels have been stored, this could lead to 

chemical pollution of the local stormwater network and downstream receiving environment 
• Introduction of new drainage network elements into the water ways in addition to the risk of working on 

an ‘online’ drainage network has the potential to impact water quality, by disrupting existing flow paths 
and runoff velocities, which can cause an additional disturbance to soils. 

The disturbance of soils, erosion and mobilisation of sediment or other pollutants pose a potential risk to 
downstream surface water quality. Spills or ineffective chemical containment has the potential to have 
moderate impacts on water quality which could affect the environment of Wamberal Lagoon, surrounding 
habitats and the activity of local residents who utilise the amenity of the lagoon. 

Whilst these risks are noted, it is not expected that the Proposal would result in a change in hydrology for 
the downstream environment as the degree of impact is limited to an area of works that is small in relation 
to the size of the Wamberal Lagoon Catchment. Mitigation measures outlined in Section 6.3.4 would also 
be implemented to minimise the potential for construction activities to impact on downstream surface water 
quality. 

Aquatic Habitats 
The biodiversity assessment report stated that the construction of the Proposal has the potential to affect 
the first order drainage line which runs from the northern side of Tumbi Road, traversing the Central Coast 
Highway via culverts and continues into Wamberal Lagoon Nature Reserve to the east (WSP, 2020). 

This unnamed stream is in poor condition, highly disturbed and highly modified and unlikely to be utilised by 
any threatened species listed under the Fisheries Management Act 1994. Additionally, there are no Class 1 
(major key fish habitat), Class 2 (moderate key fish habitat) or Class 3 (minimal key fish habitat) waterways 
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in the study area. As such, there would be no direct impacts to sensitive or key fish habitats (TfNSW, 
2020). 

Potential changes to runoff quality including increases in sediments or pH would be likely buffered by the 
vegetation, soils and organic matter at the point of discharge from the Central Coast Highway to the 
stream. Energy dissipation structures are proposed that would allow sediments to settle amongst the 
vegetation. 

Potential low magnitude impacts to aquatic habitats downstream of the Proposal, including Wamberal 
Lagoon would be limited and managed by the implementation of the proposed mitigation measures outlined 
in Section 6.3.4. These include soil and water management measures aimed at reducing construction and 
operational off-site water quality impacts 

Flooding and drainage 
Construction flooding and drainage impacts could potentially arise as a result of: 

• A temporary increase of runoff volumes and peak flows (e.g. maximum flow rates) across work areas
following rainfall events due to an increase in impermeable surfaces from clearing and soil disturbance.
This is not expected to be significant as run-off volumes are minor compared to the contribution of the
broader catchments and nearby drainage.

• Drainage infrastructure may be temporarily blocked (e.g. by soil, vegetation, waste) or diverted due to
construction activities.

• Earthworks during construction could alter overland flow paths, which could direct more flow to some
areas. This may temporarily alter local flooding and create ponding around the proposal.

This is particularly important where the proposal is located along a roadside channel that runs along the 
northern side of Tumbi Road, where there is potential for construction works to impede flows and worsen 
flooding impacts. 

Impacts would be limited and managed by the implementation of the proposed mitigation measures 
outlined in Section 6.3.4. This includes development of a construction work methodology for drainage 
structure installation and replacement that includes protection of water quality, staging to maintain existing 
flows and preparing for significant weather events and flooding. 

Table 6-12 provides a brief summary of the flooding and drainage conditions for each of the temporary 
ancillary facility options. Refer to Section 4.3 of Appendix D for a detailed assessment of the three possible 
ancillary facility sites. 

Table 6-12 Ancillary site options impact assessment for the construction phase 

Area Potential for flooding? Potential for construction works to 
disrupt drainage flow paths? 

Ancillary facility 1 There is a concentrated flow path 
through the centre of the property which 
has localised flood depths of up to 0.4m 
for the 1% AEP Event. 

If surface levels are raised in areas 
with existing flow paths, then the 
compound could cause a change in 
the flood behaviour and disrupt the 
existing path of flow. 

Ancillary facility 2 There are some areas of localised 
flooding up to 0.45m for the 1% AEP 
Event. There are also a few defined 
flow paths moving through the sites. 

If construction works were to obstruct 
the flow paths through the sites, then 
there could potentially be some 
adverse impacts on flooding at nearby 
properties. These impacts are 
however not likely to be significant as 
flow depths along these paths are 
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Area Potential for flooding? Potential for construction works to 
disrupt drainage flow paths? 

generally shallow (typically less than 
200 mm) in all events up to and 
including the 1% AEP. 

Ancillary facility 3 The site is located on a ridge line. It 
could be subject to concentrated flows 
generated by the site itself, which might 
increase the risk of mobilising sediment 
or directing flows into neighbouring 
properties if not managed with a site 
plan and drainage controls 

This site is outside the flood modelling 
extent. There are no identified water 
courses within this property area, and 
contours indicate that there are no 
external catchments. it is unlikely that 
any external flows would enter this site 
and the compound would not impede 
flow paths from any upstream 
catchments. 

Assessment summarised in Table 4-5 of Appendix D, demonstrates that the use of the ancillary sites would 
result in very small changes in imperviousness, a maximum increase of 0.1%. Therefore, due to the small 
expected changes in imperviousness, it is not expected that the change in land use of these sites would 
result in a measurable increase in pollutants or peak flows. Impacts from ancillary facilities would be limited 
and managed by the implementation of the proposed mitigation measures outlined in Section 6.3.4, 
including an ancillary facility plan for sites 1 and 2 that locates stockpiles and construction facilities so that 
the existing localised flow paths for the 1% AEP and 5% AEP are not compromised. 

The potential impacts caused by flooding would be managed in accordance with the measures 
recommended in Section 5 of Appendix D and section 6.3.4 below. 

Operation 

Surface Water Quality 
Potential impacts to surface water quality during operation would include pollutants and contaminants from 
the surface of the road being conveyed during runoff events to receiving waters. Contaminants could 
include: 

• Exhaust particles from vehicle engines
• Wear products from brakes, tyres and other mechanical parts
• Minor discharges from vehicle engines, including fluids, lubricants and other similar materials
• Minor discharges from leaking or damaged loads
• Litter or other waste
• Loss of goods and other materials due to vehicle incidents.
The impact of the Proposal on the hydrology or water quality of runoff from the Wamberal Lagoon 
catchment was estimated by assessing the increase in imperviousness likely to result from the additional 
pavement areas created by the Proposal. During operation, a greater impervious area could result in 
increased surface runoff by a small amount. 

Table 6-13 Proposal footprint and imperviousness 

Catchment Existing Area (ha) Post-development Area (ha) 

Proposal Area impervious surface 1.1 2.1 
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Catchment Existing Area (ha) Post-development Area (ha) 

Total impervious surfaces in 
Wamberal Lagoon catchment 

116 117 

Increase in impervious surfaces - 1 

Total Impervious area of Wamberal 
Lagoon catchment 

20.0 % 20.2 % 

Table 6-13 above shows that the Proposal only represents an increase in impervious surface of 0.2%, 
over the total Wamberal Lagoon catchment area of 580 ha. This small change in total impervious area of 
the catchment is unlikely to result in any measurable changes in the hydrology or pollutant loads 
discharged to the receiving environment. 

Opportunities for stormwater treatment were considered during the design process. The stormwater 
drainage strategy that has been developed for the proposal aims to maintain existing drainage patterns as 
much as possible and implement water sensitive urban design features where practical. Stormwater 
treatment opportunities considered are described in Table 4-2 of Appendix D. 

The Proposal corridor is highly constrained, and based on site design constraints, none of the opportunities 
considered were able to be incorporated into the design. Some water quality treatment can still be achieved 
for the above areas where runoff is directed to informal landscaped or vegetated swales. Vegetated swales 
would assist in pollutant load reduction but not to the level of pollutant removal normally achieved by the 
larger measures in Table 4-2 of Appendix D. This is commensurate with the low risk of water quality 
impacts identified above. 

Despite this, in detailed design, TfNSW would further investigate locations and incorporate where feasible, 
opportunities for surface flows (stormwater run-off) from the proposal to be directed towards and contained 
within drainage infrastructure such as smaller vegetated swales and shallow informal filter beds. In other 
cases, uncontained surface run-off would be directed to flow through grassed and landscaped areas before 
reaching waterways. 

Flooding and Drainage 
Peak flood levels and velocities across the intersection were assessed in Section 4.4.2 of Appendix D. The 
results of the assessment indicate that the proposed design is capable of reducing peak flood levels across 
the intersection, with the exception of flood levels within the watercourse leading to the Wamberal Lagoon. 

The events that cause overtopping of both Tumbi Road and the Central Coast Highway, under both existing 
and design conditions are shown below in Table 6-14 from Section 4.2.2 of Appendix D. The depth of 
overtopping during these events are also provided. 

Table 6-14 Flood depths overtopping the roads (zero blockage allowance) 

Location Scenario 
Peak flood depths (mm) over roads 

50% AEP 20% AEP 10% AEP 5% AEP 2% AEP 1% AEP 

Tumbi Road 
Existing Not flooded1 125 200 220 

Design Not flooded1 

Central 
Coast 
Highway 

Existing Not flooded140 40 245 280 

Design Not flooded1 

1 No flooding with depths greater than 0.05 m 
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Raising road levels in combination with upgrading the capacity of existing cross drainage structures helps 
to improve flood immunity across the intersection. Table 6-14 shows that where the Central Coast Highway 
and Tumbi Road were previously (under existing conditions) overtopped in a 5% AEP event, both roads are 
now (with the proposed design upgrades) capable of achieving flood immunity in a 1% AEP event. It should 
be noted that these results do not include any allowance for pit or pipe blockage. 

The peak flood levels at these locations are summarised in Table 4-4 of Appendix D. 

In summary, modelling of flood levels shows a general reduction by 100-300 mm at all locations on the 
upstream side of the intersection in all standard AEP events. Increasing the size of these cross drainage 
structures allows flow to move faster through the intersection, which helps to delay the rate at which water 
levels rise within land immediately upstream of these cross-drainage structures. 

By reducing peak flood levels at all locations on the upstream side of the intersection, the Proposal is 
predicted to have a positive impact on flooding (i.e. reduction in water levels during inundation) across the 
adjacent upstream private properties. 

As the proposed upgraded pipes allow floodwaters to move faster through the intersection, the peak flows 
discharging to the downstream channel discharging to Wamberal Lagoon increase and so do the peak 
flood levels in the downstream channel. Peak flows along this channel can still be contained within the 
banks of the channel in all events up to and including a 1% AEP event, and increased flood levels along 
this channel do not have an impact on flood levels across private properties further downstream (south-
east). 

The proposed upgrades to cross drainage structures would improve the hydraulic efficiency across the 
intersection, which would also increase peak velocities within culverts and open channels as flow moves 
faster through the intersection. As a result of the proposed works, peak velocities at the upstream end of 
the culverts passing under the Central Coast Highway increase by up to 0.5 to 1.0 m/s. Peak velocities at 
the downstream end of the culverts only increase by up to 0.2 m/s. 

To protect against these high-velocity flows entering and exiting the cross-drainage structure scour 
protection has been included as per section 3.13 in Austroads Part 5B (Austroads, 2021). Minimum rock 
size and length of apron at the outlet has been checked and would be based upon the pipe diameter at the 
outlet and the outlet flow velocity as per the hydraulic model. Design of the size of the scour protection 
required for each outlet would be undertaken in the detailed design stage within the Proposal boundary. 

There is also a new discharge location proposed approximately 340 m north of the intersection, to drain the 
northern catchments of the proposal. Scour protection would also be provided at the outlet to ensure that 
discharges would not scour or erode the earth downstream of this discharge point. 

6.3.4 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

General A Soil and Water Management Plan 
(SWMP) will be prepared and implemented 
as part of the CEMP. The Plan will at a 
minimum: 

• Develop detailed designs for the major
erosion and sedimentation control
measures.

• Assess erosion and sedimentation risks
and impacts.

Contractor Detailed Design/ 
Construction 
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Impact Environmental safeguards Responsibility Timing 

• Develop erosion and sedimentation
avoidance, mitigation and management
measures for the Proposal and any
ancillary facilities.

• Provide advice and deliverables in
accordance with RMS procedure PN 143
Erosion and Sedimentation Management
Procedure (RTA, 2008).

• Inspection, monitoring and review of the
effectiveness of all controls during
construction and following significant wet
weather events or onsite incidents.

Provide detailed and specific erosion, 
sediment and pollution controls for the large 
drainage channel flowing beside Tumbi 
Road to the Wamberal Lagoon Nature 
Reserve and for the edge of the works along 
the Wamberal Lagoon Nature Reserve 
boundary. 

Erosion and A site-specific Erosion and Sediment Control Contractor Construction 
sediment control Plan(s) will be prepared and implemented 
mitigation and included in the Soil and Water 

Management Plan. This plan should be 
progressive and revised and re-submitted 
with each stage of construction. 
The Plan(s) will identify detailed measures 
and controls to be applied to minimise 
erosion and sediment control risks for the 
Proposal and any ancillary facilities. 
Constraints on access for regular 
maintenance and final removal after 
stabilisation of the works must also be 
considered in the selection of controls for 
these locations. 
The Plan will also include arrangements for 
managing wet weather events, including 
monitoring of potential high-risk events 
(such as storms, severe weather warnings) 
and specific controls and follow-up 
measures to be applied in the event of wet 
weather. 

Erosion and Any areas established within the Proposal Contractor Construction 
sediment control boundary or at ancillary facility sites for 
mitigation stockpiling will be planned, operated and 

decommissioned in accordance with the 
RMS Technical Guideline EMS-TG-010: 
Stockpile Site Management and RMS 
Stockpile Site Management Guideline 2015 
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Impact Environmental safeguards Responsibility Timing 

In particular this will include obtaining 
appropriate planning approvals/permissions 
where relevant, control of stockpile heights, 
appropriate separation of stored materials 
and other controls such as: 
• Site controls for dust, noise, run-off,
• Cover before significant weather events
• Bunds
• Diversion of offsite flows away from

storage
• Stabilised laydowns
Storage clear of frequently flooded low-lying
areas and located 20m from nearby
waterways and drains unless otherwise
isolated or managed for run-off.

Erosion and Batters will be designed and constructed to Contractor Detailed Design/ 
sediment control minimise risk of exposure, instability and Construction 
mitigation erosion, and to support long-term, on-going 

best practice management, in accordance 
with Roads and Maritime ‘Guideline for 
Batter Surface Stabilisation using 
vegetation’ (2015). 
The temporary stabilisation or final 
landscaping of disturbed areas will be 
undertaken progressively as construction 
stages are completed. Temporary or 
permanent stabilisation or final landscaping 
will be included as an item in the 
construction program for each stage. 

Erosion and 
sediment control 
mitigation 

Consistent with any specific requirements of 
the approved Soil and Water Management 
Plan, control measures will be implemented 
to minimise risks associated with erosion 
and sedimentation and entry of materials to 
drainage lines and waterways. Controls that 
may be considered, include: 

• Identification of upslope run-on waters
from undisturbed areas of catchment
and diversion of these around un-
stabilised areas of the Proposal.

• Sediment management devices, such as
but not limited to fencing, hay bales or
sandbags, coir logs and graded or lined
earth or sandbag diversion bunds and
banks.

• Measures to divert or capture and filter
water prior to discharge, such as
drainage diversion channels to flush and
sediment sumps or traps

Construction 
Contractor 

Construction 
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• Scour protection and energy dissipaters
at locations of high erosion risk

• Controls at exit points of ancillary
facilities and the proposal site from
working areas to minimise the tracking of
soil and particulates onto pavement
surfaces. Any soil material transported
onto pavement surfaces will be swept
and removed at the end of each working
day.

• Location and storage of construction
materials, fuels and chemicals, including
controls where possible will be managed
in accordance with Managing urban
stormwater: soils and construction (the
Blue Book).

• Stabilisation of the surface of batters and
drains, including temporary works and
diversions.

   
 

 

 

 

    

  
  

  
 

 
 

 
  

 
 

 

 
 

 

 
 
 
 

 
 

  
 

 
 

 
 

 
 

 

  

 
 

 
 

 

 

 
 

  

Erosion and Temporary surface stabilisation and batter Contractor Detailed design/ 
sediment control drainage controls will be included in the Soil Construction 
mitigation and water management Plan and ESCP for 

the construction of permanent or temporary 
batters/banks near the boundary of the 
Wamberal Lagoon Nature Reserve or the 
large drainage line beside Tumbi Road, 
before permanent stabilisation or 
landscaping. 

Water Quality and A background water quality assessment Contractor Detailed Design 
Surface water should be conducted for the drainage lines 
mitigation into the nature reserve and Wamberal 

Lagoon. This assessment will inform the 
water quality objectives for the construction 
water quality program. The parameters 
measured, and the timing and frequency of 
water quality monitoring to be agreed 
between TfNSW and the Contractor prior to 
construction commencing. 

Water Quality and A water quality monitoring program for Contractor Construction 
Surface water construction will be developed and 
mitigation implemented as part of the Soil and Water 

Management Plan in accordance with 
Roads and Maritime Guideline for 
Construction Water Quality Monitoring 
(Roads and Maritime, 2003). 
The monitoring program is to include: 
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• Visual monitoring of the quality of site
runoff, and of downstream water quality
should be conducted daily, including a
simple site record

• Weekly downstream water quality
monitoring for the duration of work on
drainage lines discharging to the
Wamberal Nature Reserve.

• At a minimum, this would include
monitoring within or immediately
downstream of the large drainage line
adjacent to Tumbi Road, and at an
upstream location that is beyond the
direct influence of the works.

Emergency management, including 
notification of unusual results, response and 
clean-up procedures 

   
 

 

 

 

    

  
 

 
  

 
 

 

 

 
 

 
 

 

  
 

  

 
 

   
 

  
 

 

 
 

 
   

 

 

  

 
 

 
 

 
 

  

  
 

  

Surface water A Spill Management Procedure will be Contractor Pre-construction 
quality mitigation prepared and implemented as part of the 

CEMP to minimise the risk of pollution 
arising from spillage or contamination on the 
site and adjoining areas. The Spill 
Management Plan will address, but not 
necessarily be limited to: 

• Management of chemicals and
potentially polluting materials

• Any specialised containment, security
and bunding requirements

• Maintenance of plant and equipment
• Emergency management, including

notification, response and clean-up
procedures.

/ Construction 

Surface water There is to be no release of dirty water into Contractor Construction 
contamination drainage lines and/or waterways. 

• Surface water will be managed in
accordance with Managing urban
stormwater: soils and construction (the
Blue Book)

Surface water Water quality control measures are to be Contractor Construction 
contamination used to prevent any contamination of 

surface waters from construction materials 
(e.g. Litter or waste, concrete, grout, etc) 
entering drain inlets or waterways. This is to 
be addressed in the CEMP. 

Water – Flood 
Management and 

A Flood Management and Evacuation 
Procedure will be prepared as part of the 

Contractor Construction 
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Evacuation 
Procedure 

CEMP to manage a potential flood event 
during construction and will outline 
evacuation procedures and measures to 
reduce risk, including removal of all 
plant/equipment,  stabilising exposed areas 
and removing or securing any potential 
storage area to prevent pollution from 
chemicals and waste materials. The plan will 
include: 

• Processes for monitoring and mitigation
of flood risk for the Proposal site and any
ancillary facilities

• Evaluation of what rainfall and storm
events will trigger the plan, based on the
local rainfall patterns and flood
modelling.

• Evacuation procedures along with a map
indicating the potential locations where
to evacuate.

• Process to evaluate conditions post-
event for re-opening of the site and
ancillary facilities including but not
limited to plant access, clean up and de-
watering.

• Immediate post-event inspection and
review of plans and processes for future
events

Links to incident reporting processes for 
managing any breaches or failures or site 
controls. 

   
 

 

 

 

    

 
 

  
 

 
 

 
 

 
  

 
  

 
 

  

 
 

 

 
 

 
 

 

 

  
 

  

   

 

 

 

 

   

  

Flood Mitigation Weather and rainfall conditions will be 
regularly monitored in advance to identify 
potential flood conditions and manage 
potential flooding impacts in accordance 
with the CEMP, including stop work periods. 

Contractor Construction 

Flood Mitigation If existing drainage lines are to be impacted 
during construction, then a construction 
methodology is to be developed in advance 
of drainage works commencing which aims 
to maintain existing flows and consider the 
provision of temporary alternate flow paths 
or diversions, and temporary stabilisation of 
disturbed outlets and banks of drainage 
lines. 

Contractor Construction 
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6.4 Groundwater 

6.4.1 Methodology 

A Groundwater impact assessment was prepared by AECOM (2021) for the Proposal (refer to Appendix 
F). The assessment adopted the following methodology: 

• Desktop assessment of available relevant geological and hydrogeological information for the study area
• Identification and review of legislation, policies and guidelines relevant to surface water and

groundwater impacts for the Proposal
• Characterisation of the existing environment including climate, geology, hydrology, hydrogeology,

contaminated sites, acid sulfate soils and groundwater and surface water quality Acquisition and
characterisation of groundwater levels and lithology/sediment types from geotechnical investigation
drilling locations

• Testing of groundwater samples taken from geotechnical investigation drilling locations (refer to
Appendix G)

• Development of a conceptual model to assess the interaction of works associated with the Proposal
with the local aquifer system and estimation of excavation inflow rates during construction

• Assessment of the potential impacts to local groundwater relative to the minimal impact considerations
of the NSW Aquifer Interference Policy (AIP), and potential management and mitigation methods to
reduce and monitor those impacts.

6.4.2 Existing environment 

Hydrogeology 
Hydrogeological data was collected during geotechnical investigations of the Proposal site, that were 
undertaken in March and April 2021. The investigation included advancement of boreholes by hand auger 
and drill-rig, monitor well construction in selected boreholes, and test pit excavation. Three groundwater 
monitoring boreholes, were selected for construction as groundwater monitoring bores. These can be 
viewed in Figure 5 of Appendix F. 

The shallow groundwater aquifer encountered during drilling at groundwater monitoring boreholes is 
characteristic of a shallow unconfined or semi-confined alluvial aquifer within unconsolidated clays and 
sands. The shallow aquifer thickness ranges between three to ten meters. The local water level is shallow 
and seasonally variable, but typically ranges between 1.5 to 3 m below ground level. 

Groundwater flow is controlled by topographic gradients and flows from west to east across the Proposal 
area. Hydraulic testing as outlined in Appendix F suggests the hydraulic conductivity of the aquifer is 
estimated around 0.007 m/day. Aquifer recharge occurs in the elevated areas and the ultimate receptor is 
the Wamberal Lagoon and Forresters Creek. 

Hydrogeological conditions suggest that groundwater volumes would be limited when excavation occur 0.5 
to 1 m below anticipated maximum groundwater levels. It is not expected that the Proposal activities would 
trigger the minimal impact requirements of the Aquifer Interference Policy. 

Registered groundwater bores 
The WaterNSW website identified 31 registered bores within an approximate radius of 2 km of the Proposal 
area. The function of these bores varies but includes domestic, stock watering, monitoring and irrigation 
uses. A total of 14 of these bores were considered relevant to this assessment, with screen intervals less 
than 15 m. These wells were all for monitoring purposes, suggesting that local bores intended for higher 
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water consumption purposes are typically not withdrawing from the shallow aquifer that would be 
encountered during works for this Proposal. 

Groundwater dependent ecosystems 
The dependence (or interaction) of vegetation communities identified within the construction footprint, on 
groundwater is determined by aligning them with the groundwater dependant ecosystem types identified in 
Section 6.1.2. Two GDEs, PCT 1625 ‘Red Bloodwood - Sydney Peppermint – Podocarpus spinulosus 
shrubby open forest of the southern Central Coast’ and PCT 1716 ‘Prickly-leaved Paperbark forest on 
coastal lowlands of the Central Coast and Lower North Coast’ are likely to be GDEs. PCTs identified within 
the Proposal area (see Section 6.1.2) are considered likely to be classified as terrestrial GDEs. 

A search of the Bureau of Meteorology GDE map identified the Wamberal Lagoon as an aquatic GDE. The 
ecosystem is classified as a wetland that is a high potential GDE. 

Groundwater quality 
No background information was located on shallow groundwater within the Proposal area. 

Other results of field sampling conducted as part of the groundwater assessment are described in Section 
2.3 of Appendix F. 

6.4.3 Potential impacts 

Construction 

Groundwater recharge and drawdown 
The addition of impervious surface area as part of the Proposal has the potential to reduce aquifer recharge 
by reducing vertical infiltration during rainfall events. Estimates presented in section 5.0 of Appendix F 
indicate that the road upgrade might effectively reduce the footprint available for aquifer recharge by 
approximately 1%. This is not considered likely to significantly affect overall recharge and discharge to 
Wamberal Lagoon. 

Cuts in the topography, to achieve the required road grades, can result in groundwater discharge 
(dewatering) if the cuts extend below the water table. As described in Section 6.4.2, groundwater levels 
within the Proposal are seasonally variable and the Proposal has the potential to induce localised seepage 
from these cuts under transient high rainfall conditions. This minor impact can be mitigated by dewatering 
management and controls as outlined in Section 6.4.4. 

Groundwater contamination 
Groundwater sampling undertaken in July 2021 indicated that analytes were generally below relevant and 
applicable criteria, and/or laboratory limits of reporting. One sample reported a minor concentration of 
Perfluorooctanesulfonic acid (PFOS), a PFAS compound, of 0.02 micrograms per litre (µg/L). 

This concentration was below the National Health and Medical Research Council Drinking Water Guideline 
(NHMRC) of 0.07 µg/L but exceeds the Australian and New Zealand Guidelines for Fresh and Marine 
Water Quality technical draft default guideline for PFOS of 0.00023 µg/L. As the pre-existing PFOS 
concentration was below the drinking water guideline, the Proposal- specific PFOS risks were considered 
primarily related to management and disposal of captured groundwater (if any) and potential release to 
nearby waterways and drainage. 
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As discussed earlier, the Proposal has the potential to intersect small volumes of groundwater under limited 
specific (high rainfall) conditions. Additional sampling would be conducted in detailed design and in 
accordance with the CEMP to manage any dewatering of groundwater during the construction phase along 
with other mitigation measures identified in Section 6.4.4. 

While the source of the PFOS detection in the Proposal area is not known, potential sources of PFAS 
compounds include aqueous film forming foam products historically used to extinguish fires. PFAS 
compounds have been detected in groundwater, surface water, sewage treatment plant effluents and 
landfill leachates (NHMRC, 2021). 

Groundwater dependent ecosystems 
Terrestrial and aquatic GDEs exist on the southern side of the Central Coast Highway downgradient of the 
Tumbi Road intersection. Potential risks to GDEs include decreases in groundwater elevations, and 
groundwater contamination. 

Groundwater that contributes to the GDEs originates in the elevated areas to the north west of the Tumbi 
Road intersection, flows beneath the Central Coast Highway, and discharges towards Wamberal Lagoon. 
As previously mentioned, the proposal is not predicted to affect groundwater recharge and discharge or 
intersect the groundwater table to a significant degree and there is not expected to be any impact on 
groundwater sources for these GDEs. 

Operation 
The introduction of hard road surface areas may increase runoff and decrease groundwater recharge, due 
to the loss of permeability. The decrease in recharge rates would however be minor, given the small road 
surface of the Proposal compared to the remainder of the catchment. 

Road runoff could contain pollutants associated with vehicular movements, leaks, spills and crashes, which 
could lead to the contamination of groundwater. The contaminants could include hydrocarbons (petrol, 
diesel and oils), metals and suspended solids. Measures to minimise surface water impacts (as described 
in Section 6.3.4) would contain the risk to groundwater quality. 

Under normal operating conditions, the proposal is not expected to result in any changes to the quality of 
groundwater in the local or regional aquifers. Similarly, impacts to groundwater availability would be 
negligible as the proposal does not require any significant groundwater extraction or inhibit recharge. 

6.4.4 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Groundwater 
quality 

Risks to groundwater posed by construction 
activities will be managed as part of the Soil and 
Water Management Plan (SWMP) in the CEMP. 

The SWMP should consider measures to prevent 
impacts to shallow groundwater from construction 
activities including but not limited to management 
of deep excavations including a dewatering 
management procedure, general site chemical 
and water storage, handling and management 
practices and control of minor spills from 
construction near excavations. 

Contractor Construction 
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Impact Environmental safeguards Responsibility Timing 

Groundwater If high seepage rates are encountered during Contractor Construction 
drawdown excavations into natural ground surface, a detailed 

procedure for groundwater management will be 
developed for the SWMP. 

The procedure will consider measures including, 
but not limited to containment of run-off of 
groundwater from excavations, minimising the 
duration of excavations to limit volumes of 
seepage, collection of groundwater from 
dewatering of earthworks and testing of water 
quality prior to discharge, testing and reuse of 
water on-site. 

Contamination Should groundwater be encountered during 
excavation works, groundwater will be managed in 
accordance with the requirements of the Waste 
Classification Guidelines (EPA, 2014) and Roads 
and Maritime Technical Guideline: Environmental 
Management of Construction Site Dewatering 
(RTA 2011) and the Preliminary Groundwater 
Impact Assessment. 

A low concentration of PFOS was identified in one 
of the design sampling wells (geotechnical 
investigation borehole BH2004) and therefore 
further sampling of groundwater is recommended 
for any areas where dewatering and disposal of 
groundwater is required. This requirement will be 
included in any dewatering management plan 
prior to construction. 

If identified during further sampling, controls to 
mitigate exposure to low levels of PFOS in 
groundwater for human health and/or ecological 
receptors during construction phase, must also be 
documented in the CEMP. 

Contractor Construction 

Groundwater Ongoing groundwater impacts during operation Contractor Detailed 
quality may be mitigated through consideration of the 

following in detailed design and handover of the 
completed proposal: 

• Provision for stormwater drainage collection
systems that are isolated from natural
groundwater.

• Accident and spill clean-up response
measures that minimise, to the extent
practicable, releases to the environment and
groundwater.

Design/ 
Operation 
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6.5 Soils and contamination 
A Preliminary Site Investigation (PSI) and desktop review of existing soil and geological information was 
prepared to identify and assess the potential soils and contamination impacts associated with the Proposal. 

The objective of the investigation is to assess: 

• An overview of the soil and geology characteristics of the proposal area
• The potential for soil and groundwater contamination within the Study Area and whether further

investigation and/or remediation should be undertaken for construction and operation of the Proposal
• Whether acid sulfate soils are likely to be encountered or disturbed during construction of the Proposal

and whether further investigation and/or management of acid sulfate soils is required.
This chapter also details management measures proposed to mitigate these impacts and other soil 
hazards. The Preliminary Site Investigation is provided in Appendix G and has been summarised below. 

6.5.1 Methodology 

Soils 
A desktop investigation was undertaken of exiting soil information to obtain an understanding of the 
geological formations and soils landscapes within the Proposal area. Limited site information was also 
obtained from geotechnical investigation bore logs and test pits undertaken for the proposal design. 

This information was then analysed for the potential for soils and geological formations to have specific 
erosion, stability and contamination hazards within the proposal area and for the presence of actual and 
potential acid sulphate soils. 

Contamination 
A preliminary site investigation was prepared in order to identify potential sources of contamination within or 
in proximity to the Proposal area (refer to Appendix G). The PSI study are included the construction 
footprint and three potential construction compound locations, along with an assessment of the areas 
where utilities may require adjustment outside of the design interface (a buffer of 50 m from the proposal 
boundary). 

The scope included a desktop review, site inspection and limited sampling and analysis which was 
undertaken as part of geotechnical investigations. Geotechnical investigations were completed between 9 
and 26 March 2021. A total of 14 soil samples were scheduled for laboratory analysis of contaminants of 
potential concern (CoPC) and screened against applicable guidelines. 

The full methodology used to identify the possible sources of contamination within the Proposal area is 
shown in Sections 1.0, 5.0 and 6.0 of Appendix G. Groundwater contamination has been assessed in 
Section 6.4 of the REF. 

6.5.2 Existing environment 

Regional geology 
The regional geology in the Proposal area is outlined below and is based on the Gosford-Lake Macquarie 
1:100 000 Geology. The geology is characterised by the following components: 

• Quaternary Alluvium (Qa) comprising gravel and sand, overlying
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• Terrigal Formation (Rnt) of the Gosford Subgroup of the Narrabeen Group comprising interbedded
laminite, shale and fine to coarse grained quartz to quartz-lithic sandstone; minor red claystone.

The geology of the three ancillary facilities also comprises: 

• Ancillary facility 1 – Qa and Rnt as per the Proposal area
• Ancillary facility 2 – Patonga Claystone (Rnp) Red-brown claystone and siltstone, light green-grey fine

grains sandstone and quaternary alluvium (Qa)
• Ancillary facility 3 – Patonga Claystone (Rnp) as per ancillary facility 2.
An extract of the Gosford-Lake Macquarie 1:100 000 Geological map is included in Figure 6-7 below, 
displaying the aforementioned geological units. 
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Soils 
The soil landscapes of Central and Eastern NSW mapped within the Proposal area and the three ancillary 
facilities comprise: 

• Woodburys Bridge (9131wo) across the majority of the Proposal area, with the exception of the central 
portion at the intersection of Tumbi Road and the Central Coast Highway part of ancillary facility 1 and 2 
and all of ancillary facility 3. This landscape description is summarised as follows: 
- Landscape: gently undulating rises to rolling low hills on Patonga Claystone with sandstone 

capping on crests 
- Soils: deep (<150 cm) Red Podzolic Soils with some Soloths in poorly drained areas on claystone 

bedrock and shallow to moderately deep (50-150 cm) Yellow Podzolic Soils on sandstone bedrock 
- Limitations: extreme erosions hazard, high foundations hazard, reasonable waterlogging 

(localised), acid soils of very low fertility, low wet bearing strengths and high erodibility. 
• Wyong (9131wy) at and around the intersection of Tumbi Road and the Central Coast Highway, eastern 

section of ancillary facility 1 and part of ancillary facility 2. This landscape description is summarised as 
follows: 
- Landscape: broad poorly drained deltaic floodplains and alluvial flats of Quaternary sediments on 

the Central Coast Lowlands. 
- Soils: deep (>200 cm) Yellow Podzolic Soils, Brown Podzolic Soils, Soloths with some Humus 

Podzols around lake edges 
- Limitations: flooding, seasonal waterlogging, foundation hazard, permanent waterlogging 

(localised), stream bank erosion (localised), acid sulphate potential (localised), strongly acid, 
poorly drained, impermeable soils of very low fertility with saline subsoils. 

• Norah Head (9131nr) across part of ancillary facility 2. This landscape description is summarised as 
follows: 
- Landscape: elevated undulating sand sheet plains to rolling dune fields and sand sheets of 

windblown sands on coastal headlands. 
- Soils: deep (>200 cm) Podzols with occasionally shallow Siliceous Sands and rare buried clay 

soils and Yellow Podzolic Soils on the edge of this unit 
- Limitations – extreme wind erosion hazard, high water erosion hazard, non-cohesive and highly 

permeable soils of very low fertility. 
Figure 6-8 is highlights the site in relation to the soil landscapes present in the vicinity. 

Fill material comprising gravelly and/or clayed sands was generally encountered beneath sealed areas 
(asphalt or pavement). Fill was underlain by grey to orange brown mottled clays, followed by weathered 
sandstone bedrock at depth. Shallow groundwater was encountered within the sandy clay at the majority of 
locations (depths ranged between 0.5 and 4 m bgl). 
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Acid sulfate soils 
The majority of the Proposal area and surrounds are mapped as Class 5 – extremely low probability (1-5%) 
of acid sulfate soils with the exception of an area of Class 3 and high probability of occurrence of acid 
sulfate soils (>70%) on the eastern boundary of the Proposal area, just north of the Tumbi Road 
intersection (see Figure 6-9). 

Impacts from exposure of acid sulfate are possible within Class 3 area where: 

• Excavation is more than 1 m below the natural ground surface or 
• Earthworks and drainage work have the potential to lower the water table more than 1 m below the 

natural ground surface. 
Earthworks or drainage work within Class 5 areas that lower the water table by 1 m in surrounding Class 1 
to 4 land also present an environmental risk. 

According to the PSI in Appendix G, chromium reducible sulfur (CRS) analysis was conducted on two 
samples taken at around a metre depth (HA2002_1.9-1.2 and HA2003_0.8-0.9) to further assess the 
severity of acid sulfate in some of the proposal area soils in the Class 3 mapped area. The CRS results 
indicate that an Acid Sulphate Soil Management Plan would be required if greater than 1,000 tonnes of 
potential acid sulfate soil were disturbed during construction, based on comparison of the results to the 
action criteria in the ASSMAC (1998) guidelines. 
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Topography 
The elevation of the Study Area ranges from 6 to 27 metres Australian Height Datum (m AHD) along The 
Entrance Road, with highest point at the southern extent and the lowest at the northern-most extent of the 
Study Area. The elevation of Tumbi Road within the Study Area is 10 m AHD. 

The central portion of the Study Area as well as Tumbi Road slope towards the southeast. The remainder 
of the Study Area slopes towards the northeast. The Study Area drains to the east towards Wamberal 
Lagoon. 

A stormwater drain transects the Study Area, running along the northern side of Tumbi Road and passing 
under The Entrance Road via a culvert. The drain then flows in a southeast direction, ultimately discharging 
into Wamberal Lagoon around 300 m to the southeast of the Study Area. Wamberal Lagoon is an enclosed 
tidal lagoon that discharges to the ocean through Wamberal Beach, with the inlet located 1.5 km to the 
south of the Study Area. 

The topography and drainage characteristics of the potential temporary ancillary facilities are as follows: 

• Ancillary facility 1: Reasonably flat, with an elevation that ranges from 8 to 10 m AHD. The compound
slopes slightly down to the west. No water bodies identified.

• Ancillary facility 2: The elevation of the compound ranges from 10 to 16 m AHD. ancillary facility slopes
down to the west. A creek line runs south-west of Compound 2 and drains towards The Entrance Road
to the east. A series of ponds are present west and upgradient of ancillary facility 2.

• Ancillary facility 3: The elevation of the compound ranges from 30 to 50 m AHD, with the highest point
east of the compound and the lowest to the south. The compound slopes down to the south west
towards Bellevue Road.

Contamination 
This section summarises the key results from the PSI undertaken within the Proposal area, as outlined in 
Section 6.5.1 and Appendix G. 

No observations of potential contamination (odour, staining, potential asbestos containing materials) and no 
exceedances of the adopted assessment criteria were identified, with the exception of two locations. These 
samples are borehole (BH) 2003 and hand auger (HA) 2003 and their locations are identified in the Table 
6-15 and are shown in Figure 6-10.

Table 6-15 geotechnical investigation sample locations where exceedances occurred 

Location 
Location (MGA56) 

Borehole termination depth (m) 
Easting Northing 

BH2001 355888.4149 6301567.404 6.95 

HA2003 356067 6301732 0.9 

At site HA2003, soil analytical results identified concentrations of TRH (>C10-C16) above the ecological 
criteria. This sample was collected from the topsoil which had many rootlets. TRH >C10-C16 are likely to 
be associated with the organic nature of the topsoil. Potential impacts from hydrocarbons at that location 
are considered to be localised with no significant uptake from ecological receptors. 

At site BH2001, analytical results identified a chromium concentration within fill material at one sample 
(BH2001_0.38-0.5) above the ecological criteria (both for commercial industrial and for open space), as 
well as above the human health criteria for open space land use. Potential chromium impacts are 
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considered to be localised as elevated chromium was not identified in other samples analysed. Potential 
impacts to human health or ecological receptors are considered to be low. 

No asbestos was identified in the Proposal area, by the laboratory in the samples analysed. No asbestos 
containing material was observed during the intrusive works. 

PFAS concentrations were reported below the assessment criteria in all soil samples analysed. It is noted 
that PFAS was not detected above the laboratory limit of reporting (LOR) of 0.005 mg/kg with the exception 
of one sample where PFAS concentrations were reported above the lower LOR of 0.0001 mg/kg (but below 
the assessment criteria). 

Based on a desktop review completed for the potential ancillary facilities (Appendix G), the potential for 
building demolition waste has been identified in ancillary facility 2 and 3. Former buildings have been 
demolished and waste potentially containing asbestos could remain on these ancillary facilities. Ancillary 
facility 1 is an active retail site with machinery and storage of soil material. Potential impacts from fuel and 
oil spills, as well as from unknown sources of soil stored on site could be present. 

The preliminary site investigation as shown in Appendix G also identified other potential contamination 
sources near, but not within the Proposal area: 

• Wamberal Rural Fire Service located approximately 450 metres to the north and hydraulically up-
gradient of the Study Area. Fire stations are a potential source of PFAS contamination 

• Wamberal Cemetery located 100 m south east and located hydraulically down-gradient of the Study 
Area. This is a potential source of pathogens resulting from ground disturbance 

• Potential fuel and oil storage from machinery and retail activities. These are a potential source of 
petroleum hydrocarbon contamination. 

• Sewer infrastructure including council underground sewer mains, pump stations and residential septic 
systems. 

Central Coast Highway and Tumbi Road Intersection Upgrade 
Review of Environmental Factors 

139 





   
 

 

 

 

   

 

 
  

 

 
  

    
  

   

 
 

 
   
   
   
    

 
 

 
 

   

 

 

  

   
    

 
   

 
   
   

 

 
 

 

6.5.3 Potential impacts 

Construction 

Erosion and sedimentation 
Construction of the Proposal has the potential to cause soil erosion and loss of topsoil. The highest risk of 
erosion and sedimentation would be associated with a disturbance of the ground surface during site 
preparation, earthworks, excavation and other construction activities. 

Areas of high risk surrounding the Proposal include the northwest cut embankments along the highway, 
works next to the boundary of the Wamberal Lagoon Nature Reserve and the areas disturbed in and 
around new and existing swale drains including the large drain along Tumbi Road. If not adequately 
managed, earthworks, stockpiling and transportation of spoil could potentially have the following impacts: 

• Increased sedimentation and elevated turbidity levels of nearby drainage structures and channels from 
exposed soil during site disturbance and movement of construction vehicles, particularly following 
rainfall events 

• Increased levels of nutrients, metals and other pollutants, transported via sediment to the adjacent 
Wamberal Lagoon Nature Reserve. 

• Erosion of exposed soil and stockpiled materials 
• Instability and scouring of cuttings 
• Sedimentation of neighbouring private properties and drainage structures 
• Loss of soil quality impacts through any accidental spills cause by leaks and drips from poor 

maintenance of vehicles used during the construction phase and the temporary of storage and 
management of spoil and waste leading to leachate generation. 

No excavation, stockpiling or storage would take place on any land within the boundaries of the Wamberal 
Lagoon Nature Reserve. 
With the implementation of a soil and water management plan and erosion and sediment control plan as 
outlined in Section 6.3.4 and 6.5.4, potential construction related erosion and sedimentation impacts would 
be appropriately managed and would be minor. Progressive stabilisation of all disturbed areas of the 
proposal following construction activities would be implemented through the soil and water management 
plan and construction staging. 

Acid sulfate soils 
Disturbance or poor management of ASS has the potential to result in generation of low pH waters (surface 
and groundwater) which may result in the following impacts: 

• Sulfuric acid generation leading to heavy metal leaching both of which have terrestrial and aquatic 
ecological impacts, including disturbance to aquatic species, disturbance to water plant communities 
and secondary effects on water quality 

• Reduced land and soil conditions, potentially inhibiting growth of vegetation and land quality 
degradation 

• Soil structure degradation and loss 
• Loss of infrastructure integrity (such as corrosion). 
As stated in Section 6.5.2, there is potential for ASS to be encountered in the proposal area during 
construction. Acid leachate runoff has the potential to be generated if the handling and management of 
ASS material including excavation, loading, transportation and storage and stockpiling is not properly 
managed. Other impacts associated with disturbance of ASS may occur during excavation and dewatering 
activities. 

Central Coast Highway and Tumbi Road Intersection Upgrade 
Review of Environmental Factors 

141 



   
 

 

 

 

   
 

 
 

 

  
   

 
 

 
  

  
 

 
 

  
  

  

 

   
  
  

 
 

  
 

 
  

 
 

  

   
  

  

 
 

PASS were identified during the desktop searches in one small area east of the construction footprint 
where soils were classified as class 3 with a high probability of occurrence (>70%). Laboratory results 
confirmed that soils within this area are acidic and prone to oxidation. 

Care should be taken if when disturbing soils in this area and an ASSMP should must be prepared in 
conjunction with the CEMP for the Proposal during the design phase. Further soil testing during detailed 
design and construction may assist to delineate the extent of acid sulphate soils where excavation works 
are required. 

Soil contamination 
Potential impacts from construction activities include: 

• Potential exposure of construction workers and immediate surrounding human receptors (via direct
contact, inhalation or ingestion) to unexpected finds of chemical contamination or asbestos (if present)
during earth works which could adversely impact on health

• Off-site discharge of groundwater with elevated concentrations CoPC (if present) to surface water
during construction, potentially discharging to Wamberal Lagoon.

Based on the outcomes of the assessment summarised in Section 6.5.2, the potential to encounter 
widespread soil contamination during the proposed construction works is considered to be low. Soil 
contamination or human health impacts arising from soil disturbance are therefore unlikely. 

However, the extent of chromium contamination identified in shallow soil at BH2001 has not been fully 
delineated. A Sampling, Analysis and Quality Plan (SAQP) should be considered for detailed design which 
includes targeted sampling of shallow soils in the vicinity of BH2001 to confirm and delineate chromium 
impacts and characterise the soils to allow for excavation and off-site disposal of the impacted soils during 
the construction phase. 

While no intrusive works were conducted within the potential temporary ancillary facilities, with the 
exception of potential asbestos and based on the current and historical activities, it is considered that risks 
from potential contamination in soils are low, if soils are not extensively disturbed. However, it is 
recommended that a pre-construction baseline assessment including a site inspection with sampling of 
surface soil in areas of potential contamination identified, prior to using the compounds to assess entry and 
exit conditions as part of lease agreement. 

During construction, further sampling and analysis would be required to complete waste classification of 
materials to be removed from the proposal area during construction in accordance with the NSW EPA 
(2014) Waste Classification Guidelines or applicable NSW EPA resource recovery exemption (RRE). This 
includes the sections of the construction footprint not investigated as part of this investigation. 

Operation 
During the operation of the Proposal, the risk of soil erosion would be minor as all areas affected by 
construction would be sealed, rehabilitated and/or landscaped to prevent soil erosion from occurring. There 
are minor contamination risks associated with the operation of the Proposal, including: 

• Spills from industrial heavy vehicles such as oil tankers
• Accidents from general motorists causing oil and petrol spills.
These risks would be similar to the existing situation, although the risk of accidents may be reduced with 
the proposed safety improvements. Spills and other contamination sources during operation would be 
appropriately managed by implementing standard emergency spill environmental safeguards. It should be 
noted that the Proposal is not a dangerous goods route and therefore has no increased risk of spills that 
most other arterial roads. 
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6.5.4 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Contamination The CEMP will identify the areas of known or 
potential contamination which may be impacted 
during construction and includes the controls and 
monitoring required to mitigate the risks of 
exposure to the identified human health and/or 
ecological receptors. 

Contractor Detailed 
Design/ 
Construction 

Contamination The CEMP will include an unexpected finds 
procedure for any soil and water contamination 
that is identified and not anticipated based on the 
findings of the PSI and this REF. 

If contaminated areas are encountered during 
construction, appropriate control measures will be 
implemented to manage the immediate risks of 
contamination. This may include but not be limited 
to: 
• Diversion of surface runoff around stockpiles

and excavations
• Capture of any contaminated runoff form

stockpiles or disturbed areas
• Temporary cover on excavations and

stockpiles.
All other works that may impact on the 
contaminated area will cease until the nature and 
extent of the contamination has been confirmed 
and any necessary site-specific controls (for the 
Proposal area) or further actions are identified in 
consultation with the TfNSW Environment 
Manager and/or the appropriate regulatory agency 
(EPA). 

Contractor Construction 

Contamination An Asbestos Management Plan will be developed 
and implemented to manage asbestos and 
asbestos containing material if encountered at the 
ancillary facilities during the construction. The plan 
will include: 
• Identification of potential asbestos on site
• Procedures to manage and handle any

asbestos
• Mitigation measures if asbestos is

encountered during construction
Procedures for disposal of asbestos in 
accordance with the NSW EPA guidelines, 
Australian Standards and relevant industry codes 
of practice. 

Contractor Construction 

Contamination A SAQP should be prepared for detailed design or 
construction which includes targeted sampling of 
shallow soils in vicinity of BH2001 to delineate 
chromium impacts and characterise the soils to 
allow for excavation and off-site disposal during 
the construction phase. 

Contractor Detailed 
design 

Central Coast Highway and Tumbi Road Intersection Upgrade 
Review of Environmental Factors 

143 



   
 

 

 

 

    

 

 
 

 
 

  

   
 

 
 
 

  

 
 

 
 

  
 

 
 

 
 

 

  

  

  

   

   

 
 

 
 

  
  
  

Impact Environmental safeguards Responsibility Timing 

The SAQP should also consider at a minimum: 

• Soil testing to delineate the extent of acid
sulphate soils where deep excavation works
are required.

In-situ waste classification for proposed areas of 
excavation and disposal of soil. 

Contamination An ASSMP will be prepared as part of the CEMP 
for earthworks, utility and drainage works of the 
Proposal if greater than 1,000 tonnes of potential 
ASS are to be disturbed during construction. The 
ASSMP will detail the management requirements 
for ASS within the disturbed areas of the Proposal 
in accordance with Roads and Maritime 
Guidelines for the Management of Acid Sulfate 
Materials: Acid Sulfate Soils, Acid Sulfate Rock 
and Monosulfidic Black Ooze (RTA, 2005) and 
ASSMAC (1998). 

The plan will consider testing requirements and 
handling procedures, where materials are 
identified in-situ, offsite treatment options, 
containment of any stockpiles of suspected 
ASS/PASS materials and locations for treatment. 

All natural soils below ground level should be 
assumed to be PASS, unless high density 
assessment indicates specific horizons are not 
PASS. Controls to mitigate exposure to acid 
sulfate soils by ecological receptors during 
construction phase, will also be documented in the 
CEMP. 

Contractor Construction 

6.6 Traffic and transport 

6.6.1 Methodology 

The assessment of potential impacts to traffic, transport and access were based on desktop analysis. A 
Traffic Modelling report was prepared for the development of the concept design. The traffic modelling 
report is located in Appendix H and the findings of the assessment are also outlined in this section. 

The traffic study presented in Appendix H was undertaken to assess the performance of the future 
upgrades to the intersection of the Central Coast Highway and Tumbi Road. The scope of the study 
included establishing the existing traffic conditions, as well as the active transport and public transport 
networks near the Proposal. Intersection modelling was undertaken using SIDRA INTERSECTION 9, with 
the analysis conducted for the following three scenarios, during the morning (AM) and afternoon (PM) 
peaks: 

• Future year 2025
• Future year 2035
• Future year 2045.
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6.6.2 Existing environment 

Central Coast Highway 
Central Coast Highway is a state road (State Road 30) which travels through the Central Coast region of 
New South Wales, linking the M1 Pacific Motorway at Kariong in the south to Pacific Highway (State Road 
10) at Doyalson in the north.

To the south of the existing Tumbi Road roundabout, the Central Coast Highway currently operates with 
two-lanes in each direction, separated by a median. The Highway is also two lanes in both directions 
through the roundabout but merges back to single lanes in both directions to the north. 

On both the northern and southern sides of the intersection, a small shoulder has been provided on both 
sides of the road for bus zones. In the vicinity of the Proposal, the highway has a 60 km/h speed limit. 

Tumbi Road 
Currently, Tumbi Road is one lane in each direction, terminating at the Central Coast Highway at a two-lane 
roundabout in the investigation area. As Tumbi Road approaches the roundabout, the southbound lane 
splits to into a dedicated left and right turn lane onto the roundabout. A small shoulder is also provided on 
Tumbi Road approaching the roundabout for a bus layover and stop. 

In the investigation area, Tumbi Road also operates as a school zone, with a 40 km/h speed limit during 
school pick up and drop off times (0800-0930 and 1430-1600). Outside of these times the speed limit is 60 
km/h. 

Crash data 
Crash and casualty statistics by LGA were reviewed to obtain a general understanding of crash statistics at 
the intersection between 2015 and 2019. During this period four crashes occurred at the intersection. The 
crash severity ranged from moderate injury to minor and non-casualty (towaway). 

An additional 18 crashes occurred in the vicinity of the Proposal along Central Coast Highway, between the 
Crystal Street intersection to the north and the Ocean View Drive intersection to the south. All but two 
crashes resulted in moderate to minor and non-casualty (towaway) severity. Two crashes resulted in 
serious injury. 

Public transport 
The Proposal is not directly accessible by rail services. The closest railway station to the Proposal is 
Gosford Station, located 13 km to the west. Gosford Station is situated along the Central Coast Highway 
and may be accessible via connecting bus services. Tuggerah station is also located about 13.5 kilometres 
north of the Proposal. Both stations sit on the Central Coast and Newcastle Line and provide connectivity to 
Sydney. Both stations also have a large commuter carpark. 
The area is primarily serviced by the bus network, with several bus services providing connectivity to the 
Proposal. These routes include: 

• Route 17 – The Entrance North to Gosford
• Route 18 - The Entrance to Gosford
• Route 19 - Wyong to Gosford
• Route 21 - The Entrance to Gosford via Bateau Bay East
• Route 22 - The Entrance to Gosford via Killarney Vale
• Route 23 - The Entrance to Gosford via Bateau Bay
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• Route 28 – The Entrance to Gosford (via Long Jetty, Bay Village, Tumbi Umbi, Erina Fair and
Springfield)

• Route 48 – Bay Village to Tumbi Umbi (loop service).
In addition to the above there are chartered school bus routes using the intersection transporting students 
to Wamberal Public School. The area is also serviced by a taxi service. 

Active transport 
The following pedestrian and cycling infrastructure is currently provided within the Proposal area: 

• A shared path adjacent to the southbound side of the Central Coast Highway adjacent to Wamberal
Cemetery and connecting to the existing bus stop at the southern departure of the roundabout

• A footpath adjacent to the northbound side of the Central Coast Highway south of the intersection,
connecting to a footpath along the southern side of Tumbi Road up to Dalpura Road

• A short section footpath along the northern side of Tumbi Road, just to the west of the intersection to
provide access to the existing bus stop.

Other than the shared path, all other cyclist movements through the Proposal area are via existing road 
verges and, in place where the verge is limited, sharing space with other vehicles in the traffic lanes. 
Formal crossings of the highway in the vicinity of the intersection are limited to refuge islands only, for 
those wishing to cross at the intersection. This places pedestrians directly in the middle of the traffic which 
may be a safety risk. 

6.6.3 Potential impacts 

Construction 

Access and connectivity 
Traffic generated by the construction phase of the Proposal is not anticipated to exceed 150 light and 350 
heavy vehicles per day (up to 24 per hour) during peak construction periods. The Proposal would also 
involve the operation of mobile plant and equipment which may occupy road or roadside areas at certain 
times. 

The Central Coast Highway and Tumbi Road would be used as the primary heavy vehicle haulage routes 
to the Proposal area. Local roads would be primarily used to access Ancillary Sites 1 or 3 (if chosen) over 
short distances from major roads. 

The existing lane arrangement of The Central Coast Highway and Tumbi Road would be preserved where 
possible during construction to assist in maintaining traffic flow. Works within and adjacent to the road 
would be planned and undertaken in a manner that seeks to limit impacts upon traffic as far as practicable. 
This would include scheduling of certain works as off-peak day or night works, noting that some short-term 
works impacting on traffic flows within standard construction hours would be unavoidable. 

Due to a need for short term lane closures and traffic disruptions, the following activities are likely to take 
place outside standard construction working hours: 

• Delivery of any oversize construction materials such as precast pipes
• Intersection and tie-in activities of the new traffic lights to existing roads
• Installation and adjustment of barriers and signage for construction zones during each construction

stage
• Removal of traffic islands within the roundabout
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• Milling out of existing pavement and asphalting.
• Drainage service and utility crossings of the Central Coast Highway
• Service and utility cutovers and connections
• Traffic switches for construction stages
• Installation of new traffic islands, traffic light posts, utility conduits, line marking and landscaping
• Activation of traffic lights
• Private property access changes
• Clearing of trees adjacent to traffic lanes.
It is expected that temporary signage and speed limits would be required around the main works and 
ancillary facilities, including along roads and verges approaching, but outside the boundaries of the 
proposal area. Final construction methods would be refined to minimise traffic and transport impacts, 
however traffic restrictions would be unavoidable during some activities, such as: 

• Intersection and tie-in activities
• Clearing of vegetation adjacent to traffic lanes
• Milling out of existing pavement and asphalting where partial or full closure of traffic lanes is required
• Installation and adjustment of barriers and signage for construction zones during each construction

stage
• Traffic switches and line marking activities.
Some existing accesses to properties on Tumbi Road, Old Tumbi Road and The Central Coast Highway 
may be temporarily affected during construction. Residents in these locations may be inconvenienced 
through changes in pedestrian and vehicle access to their properties. Most of these impacts would be 
limited to short term closures and alternative access arrangements would be made wherever feasible. 
Access would be maintained for emergency services during construction and residents and businesses 
would be notified of the changes well in advance. There would be no permanent road closures as a result 
of the Proposal. 
Commercial property access that would be affected by the Proposal include the Lantern Palace Restaurant, 
Pacific Garden Hotel, Wamberal Grocer and Fruit Market (should it be able to continue to operate after 
partial property acquisition), Juniors at Wamberal and Forresters Beach Garden Centre. It should be noted 
that the removal of the roundabout would also affect those entering and leaving the Juniors at Wamberal 
Childcare Centre. Alternative access points for the childcare centre would be provided as required, with a 
new permanent access point provided as part of the operational Proposal. 

Vehicle access to Wamberal Cemetery would remain open during construction although it may be impacted 
by removal of the roundabout during construction. The Wamberal Cemetery is only accessible via the 
southbound lanes of the Central Coast Highway however, the Crystal Street roundabout to the north of the 
Proposal would provide for an alternative u-turn opportunity for this traffic. 

No vehicle, plant or machinery access, construction work, equipment storage or parking would take place 
on any land within the boundaries of the Wamberal Lagoon Nature Reserve. Periodic access to the 
Wamberal Lagoon Nature Reserve would only occur on foot to ensure environmental controls and 
demarcation boundaries are installed, or for the purposes of topographical survey. The demarcation of 
boundaries would occur prior to construction commencing to prevent encroachment. NPWS approval would 
be sought in accordance with the Developments adjacent to National Parks and Wildlife Service lands 
Guideline for any such work undertaken within the boundary of the nature reserve. 

Suitable traffic and access control measures would be identified in a Construction Traffic Management Plan 
(CTMP) for the Proposal and would be developed in accordance with the relevant TfNSW policy for the 
preparation of CTMPs. Upon completion of works, commercial, community and private property accesses 
would be reinstated and/or relocated as required. This would be done in accordance with the CTMP. 
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Parking availability 
Sufficient parking would be provided within ancillary facilities for both light and heavy construction vehicles. 
All roadside parking for general traffic throughout the Proposal area would be removed permanently during 
construction, as this is an intended requirement for the highway in operation. 

Should the business continue to operate following partial property acquisitions, it is proposed that informal 
parking located at the front of the Wamberal Grocer and Fruit Market would be allocated within a new 
permanent car park adjacent to the existing shop. Subject to final agreement with the property owner, this 
could occur prior to the start of works affecting the frontage of this business. Should the business be 
required to vacate its existing premises to accommodate the Proposal, parking would no longer be required 
and impacts would be negligible. 

Roadside parking is already restricted around the southern extent of Tumbi Road due to the presence of 
kerbs, steep batters and roadside vegetation. Roadside parking in this location is therefore is unlikely to be 
affected by the Proposal. There may however be temporary disruption to some parking around the Dalpura 
Road intersection to allow for utility and access relocation works. 
For the proposal a CTMP would be developed that includes temporary measures to manage parking and 
access impacts. 

Public transport 
Three bus stops (including shelters) would be affected by construction of the Proposal. These include: 
• Bus stop 2260137 - Central Coast Highway at Ulamba Avenue. This stop is located on the southbound

carriageway of the highway and serves bus routes 17, 18, 19, 21, 22, 23 and 28

• Bus stop 2260174 - Central Coast Highway opposite Ulamba Avenue. This stop is located on the
northbound carriageway of the highway and serves bus routes 17, 18, 19, 21, 22, 23 and 28

• Bus stop 2260187 - Tumbi Road at Central Coast Highway. This stop is located on the southbound
carriageway of Tumbi Road, just prior to the intersection with the Central Coast Highway. This bus stop
only serves bus route 48.

All existing bus services would remain in operation during the construction of the Proposal. The existing 
northbound and southbound bus stops on the Central Coast Highway would continue to operate as normal 
during the construction period. Bus stops may be subject to some temporary relocation within the proposal 
area, during the reconstruction of the surrounding footpaths, utilities and drainage. 

Bus stop 2260187 would be permanently closed and relocated during construction. The new location of this 
stop would be on the northbound side of the Central Coast Highway, approximately 30 m north of the 
Tumbi Road intersection. A designated bus zone would be reserved to allow for buses to safely stop while 
construction works are occurring. The new bus stop would be about 80 metres from its existing location. 
The stop would continue to service route 48 as normal. 

New signage for the relocated stop would be provided and changes would be communicated to potentially 
affected customers in advance. Traffic and access associated with the relocated bus stop, including bus 
stopping and departing and pedestrian access would be managed by the CTMP. 

There are no planned road closures along any existing bus routes. Some temporary traffic lane closures 
(particularly at night) and speed limit restrictions would be required. This may affect the efficiency and 
reliability of bus services although they would be short term and localised. 

School bus services would be affected in a similar manner to the local bus services described above. All 
existing school bus services would be maintained during construction, with the potential for minor delays 
due to lowered construction speed limits, temporary relocations of stops within the proposal area and 
temporary lane closures. 

During the latter stages of construction, a new permanent bus stop would be constructed on the Central 
Coast Highway approximately 30 metres north of the Tumbi Road intersection, at the relocated position of 
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bus stop 2260187. At the same time bus stop 2260174 (Central Coast Highway opposite Ulamba Avenue) 
would be permanently closed, with all services being transferred a short distance to a new permanent bus 
stop location north of the intersection. From this point this new stop would service all routes in the Proposal 
area, including route 48, which previously only stopped on Tumbi Road. 

Bus stops 2260175 and 2260136 located near the Forresters Beach Garden Centre, north the intersection 
would not be permanently affected by the works. 

Active transport 
The existing pedestrian and shared paths on the eastern and western side of the Central Coast Highway 
would be temporarily affected during construction. This includes potential disruptions at times to pathway 
accessibility for people with reduced mobility and cyclists, as well as temporary rerouting to allow for 
staging of construction activities. 

Diversions around the Proposal area, such as alternative crossings, would be provided where possible to 
ensure safe passage for both pedestrians and cyclists. This would include maintenance of access to the 
Wamberal Cemetery and to any bus stops relocated during construction. 

To facilitate the safe movement of vehicles and pedestrians around the works, traffic would be managed in 
accordance with the Traffic control at work sites – Technical Manual v.6.0 (Transport for NSW, 2020) and 
the TMP to be prepared by the construction contractor. This would include temporary reductions in speed 
limits around construction works and consideration of alternative passage routes for pedestrians and 
cyclists in construction staging. 

Operation 

Future intersection performance 
Traffic intersection modelling indicates that the intersection would perform satisfactorily across all three 
future year scenarios (2025, 2035 and 2045), operating at a level of service 1(LOS) C or better during the 
afternoon peak period. More specifically, the modelling identified that the average delays and queue 
lengths for the propososed intersection in the afternoon peak are predicted to be above 38 seconds and 
440 metres respectively (see Table 3 of Appendix H) inthe year 2045. 

Modelling results also indicates that without the proposed upgrades, the Central Coast Highway and Tumbi 
Road intersection performs poorly at (LOS) F for all future years in 2025, 2035 and 2045 during both peak 
periods (see Section 4.2 of Appendix H for full assessment). More specifically, the modelling identified that 
the average delays and queue lengths at the existing roundabout in the afternoon peak are predicted to be 
above 1000 seconds and 1600 metres respectively (see Table 3 of Appendix H) from the year 2025 
onward. 

The improvement in future performance between the proposed intersection and existing roundabout in the 
morning peak is also significant but not as pronounced as the afternoon (see Table 3 of Appendix H). 

1 Level of service is a measure of the traffic flow of an intersection. Level of service is noted in a qualitative scale with 
A being best (free flowing traffic) and F being the worst (lang delays and heavy congestion). 
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Access 
All properties affected by changed access arrangements as a result of the Proposal would be provided with 
restored or new permanent access arrangements during operation. As the Proposal includes dividing the 
traffic lanes with a raised median, right turns into adjacent properties on the western side of the highway 
from the southbound carriageway would not be permitted. 

A new U-turn intersection would be provided just south of the existing entrance to the Pacific Garden Hotel 
to allow for southbound vehicles to turn around and access the hotel, whose current driveway access would 
be blocked by a new median. Vehicles wishing to leave the Pacific Garden Hotel to travel southbound 
would need to travel north and turn around at the Crystal Street roundabout, 600 metres to the north. 

Informal parking and access currently on the property in front of the Wamberal Grocer and Fruit Market 
would be acquired and removed to accommodate the Proposal. It is proposed to relocate parking to a new 
carpark and driveway constructed within the property to the south of the shop. This is subject to agreement 
with the owners as part of the partial property acquisition. 

However, during and following construction of the Proposal vehicles travelling south wishing to enter the 
business or other properties on the western side of the Central Coast Highway would need to travel about 
1.6 km south to the Ocean View Drive roundabout to turn around and return, due to the raised median. 
Alternatively, the roundabout at the intersection of Pitt Road and Tall Timbers Road is also available and 
only about 850m away. Provision of right turn facilities through the median cannot be provided here for 
safety reasons due to the proximity of the nearby Tumbi Road intersection and the multi-lane environment. 

The removal of the existing roundabout would also affect small numbers of vehicles leaving the Juniors at 
Wamberal Childcare Centre that historically U-turn at this roundabout to return along Tumbi Road. These 
vehciles would now be obliged to enter the highway with the nearest U-turn point being the Crystal street 
roundabout. 

Parking availability 
The Proposal, once operational, would reduce the availability of any existing informal parking along the 
Central Coast Highway. At present vehicles are free to pull over and park informally at many locations 
along the verge of this road. However, this would not be possible after construction with the provision of 
new shared paths, medians kerbs and drainage. 

Parking is not currently possible adjacent to the southern extent of Tumbi Road. This situation would 
continue after construction and during the operation of the Proposal. Parking in all adjacent and nearby 
streets would be maintained. 

The new formal driveway access to the Pacific Garden Hotel has been designed to avoid loss of parking 
spaces within the property. 

Informal parking currently on the property in front of the Wamberal Grocer and Fruit Market would be 
acquired and removed to accommodate the Proposal. Subject to an agreement with property owners as 
part of partial property acquisition, it is proposed to relocate parking to a new carpark and driveway 
constructed to the south of the shop to enable the continued operation of the fruit market. 

Public transport 
A new permanent bus stop would be constructed approximately 30 metres north of the Tumbi Road 
intersection. This stop would consolidate the following bus stops located within the Proposal area, which 
would be closed and relocated to the new location: 

• Bus stop 2260174 - Central Coast Highway opposite Ulamba Avenue. This stop would be moved from
the northbound carriageway of the highway and serves bus routes, 17, 18, 19, 21, 22, 23 and 28
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• Bus stop 2260187 - Tumbi Road at Central Coast Highway. This stop would be moved from the
southbound carriageway of Tumbi Road, just prior to the intersection with the Central Coast Highway.
This bus stop only serves bus route 48.

While the bus stop relocated to the north of the intersection does shift it slightly further away from the 
residential areas to the south west, access to this bus stop would still be improved through the provision of 
new footpaths along both sides of Tumbi Road and the Central Coast Highway, as well as dedicated 
signalised pedestrian crossings across all approaches to the upgraded intersection. This improves on the 
current access which requires the use of a small unprotected median refuge on Tumbi Road. Furthermore, 
the new footpath connection from the southern end of Old Tumbi Road to the western side of the Central 
Coast Highway would provide a more direct path for residents on Barooga Road, Inala Place and Old 
Tumbi Road, removing the need to walk via Dalpura Road. 
The consolidation of bus stop 2260174 and bus stop 2260187 would eliminate the need for people to walk 
between two separate bus stops should they wish to change between route 48 and another regional 
service. 
Bus stop 2260137 - Central Coast Highway at Ulamba Avenue, located adjacent to Wamberal Cemetery, 
would be reinstated about 30 metres north of its current position. Access to this bus stop would be 
improved through the provision of dedicated pedestrian crossings and signals across all arms of the 
upgraded intersection. 

Active transport 
The Proposal is expected to result in an overall positive impact for active transport users in this area. This 
includes upgrade and extension of the existing pedestrian network, as well as substantially improved 
facilities for cyclists and other non-motorised users. This includes: 

• Footpaths (1.5 m wide) along all the full western extent of the upgraded section of Central Coast
Highway and along the northern and southern sides of Tumbi Road within the Proposal area

• A new 1.5 m wide footpath connection to the existing footpath along the eastern of Old Tumbi Road,
connecting to the footpath along the western side of the Central Coast Highway

• Dedicated, signal-controlled pedestrian crossings of all arms of the intersection, with signalised
crossings of the turning lanes into and out of Tumbi Road.

These new and upgraded facilities would improve the safety and accessibility for pedestrians and cyclists 
travelling through the Proposal area. 

The proposal also includes a new 3 m wide shared path along the full eastern extent of the upgraded 
section of Central Coast Highway. This path stops at the northern extent of the Proposal where pedestrians 
and cyclist will have to return to using the existing verge and shoulders of the highway as they currently do. 
This transition will be temporary and no longer necessary when the Crystal Street section of the planned 
ultimate highway upgrade up to Bateau Bay Road is approved and constructed, which will include the 
remainder of the shared path to Crystal Street and beyond. 

6.6.4 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Traffic and 
Transport 

A TMP will be prepared and implemented as 
part of the CEMP. The TMP will be prepared in 
accordance with the Transport for NSW Traffic 
Control at Work Sites Manual Version 6 
(Transport for NSW, 2020) and QA 
Specification G10 Control of Traffic (Transport 
for NSW, 2010). The TMP will include: 

Contractor Construction 
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Impact Environmental safeguards Responsibility Timing 

• Confirmation of haulage routes
• Measures to maintain access to local roads

and properties
• Site specific traffic control measures

(including signage) to manage and regulate
traffic movement

• Measures to maintain pedestrian and
cyclist access

• Requirements and methods to consult and
inform the local community of impacts on
the local road network

• Access to construction sites including entry
and exit locations and measures to prevent
construction vehicles queuing on public
roads.

• A response plan for any construction traffic
incident

• Consideration of other developments that
may be under construction to minimise
cumulative impacts.

Access to 
properties 

Access to properties will be maintained during 
construction. Where that is not feasible or 
necessary, temporary alternative access 
arrangements will be provided following 
consultation with affected landowners and the 
relevant local road authority. 

Contractor and 
TfNSW Project 
Manager 

Construction 

Access to Disruptions to property access and traffic will 
properties be notified to landowners at least five days Contractor and 

prior in accordance with the relevant TfNSW Project Construction 
community consultation processes outlined in Manager 
the Traffic Management Plan (TMP) 

Local road Pre-construction and post construction road 
condition condition reports for local roads likely to be 

used during construction will be prepared. Any 
damage resulting from construction (not normal 
wear and tear) will be repaired unless 
alternative arrangements are made with the 
relevant road authority. Copies of road 
condition reports will be provided to the local 
roads authority 

Contractor Pre and post 
construction 

Pedestrian Safe pedestrian and cyclist access will be 
and cyclist maintained throughout construction. Where 
access that is not feasible or necessary, temporary 

alternative access arrangements will be Contractor Construction 
provided following consultation with affected 
landowners, the community and the local road 
authority (Central Coast Council) in advance. 

Bus stops During construction access to existing bus 
services within the Proposal will be maintained 
and following consultation with bus service 

Contractor/ 
TfNSW Project 
Manager 

Construction 

Central Coast Highway and Tumbi Road Intersection Upgrade 
Review of Environmental Factors 

152 



   
 

 

 

 

    

 
 

 

   

 

 
 

 

 
 

  

Impact Environmental safeguards Responsibility Timing 

providers, temporary stops and access 
provided where relocation is necessary for 
construction activities 

Shared path An audit will be undertaken into the deferral of 
the section of the shared path north from the 
intersection along the Central Coast Highway 
adjacent to the Wamberal Lagoon Nature 
Reserve, to investigate safety issues where 
users are required to merge back onto the 
existing highway shoulders and verges to the 
north. 

Should a decision be made to defer the 
construction of the path north of the 

Contractor/ 
TfNSW Project 
Manager 

Detailed 
Design 

intersection, the design will ensure that 
adequate provisions including utility locations, 
landscaping, earthworks and drainage are 
included to enable separate construction of the 
path in the near future for the full length of the 
highway to connect to other shared footpaths 
at Crystal Street. 
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6.7 Noise and vibration 

6.7.1 Methodology 

A noise and vibration impact assessment (AECOM, 2021) was undertaken for the Proposal, which included 
the following scope: 

• Establish the existing background noise levels in the vicinity of the Proposal
• Establish construction noise management levels (NMLs) and vibration limits that would apply to the

Proposal
• Predict environmental noise and vibration levels at nearby residential and other sensitive receivers due

to the Proposal
• Recommend mitigation measures, where necessary, to reduce and manage noise and vibration

impacts from the Proposal to comply with established construction NMLs and vibration limits
• Consider noise from the operation of the upgraded road.
The findings of this assessment are summarised below and are presented in Appendix I.

Study areas 
The noise and vibration impact assessment has considered two study areas: 

• The construction noise assessment study area which comprises three noise catchment areas (NCAs)
as identified in Figure 6-11

• The operational road traffic noise study area, extending to a point where noise levels become
dominated by other roads that are not being assessed as part of this Proposal, as detailed in the Noise
Criteria Guideline. This is up to a maximum distance of 600 metres from the centre line of the
outermost traffic lane on each side of the road under consideration and is shown in Figure 6-12.
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Figure 6-11 Construction noise catchment areas 
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Figure 6-12 Operational noise study area 
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6.7.2 Existing environment 

The existing noise environment throughout the study area is dominated by road traffic noise along the 
Central Coast Highway and Tumbi Road. Additional noise sources are typically suburban in nature and 
include wildlife noise and noise from local schools. 

Noise sensitive receivers 
Noise sensitive receivers were identified using aerial photography. The uses of all buildings within the study 
area were determined through a ground-truthing site survey exercise completed in conjunction with 
cadastral information to determine their classification. 

One property is proposed to be fully acquired and the building demolished by TfNSW as part of the 
Proposal. This property is at 869 Central Coast Highway, Wamberal (see Section 3.3). This receiver has 
not been assessed in the construction noise assessment. 

Non-residential receivers sensitive to the Proposal are identified in Table 6-16 

Table 6-16 Non-residential noise sensitive receivers within the construction and operational noise assessment study 
areas 

Receiver Address Receiver Type 

Kingdom Hall of Jehovah’s 
Witnesses 

8 Old Tumbi Road, Wamberal Place of Worship 

Christian Reformed Church of 
Wamberal 

14 Dashwood Close, Wamberal Place of Worship 

Juniors at Wamberal 604 Tumbi Road, Wamberal Preschool 

Wamberal Public School 1/13 Leave Avenue, Wamberal School1 

Wamberal Cemetery Ulamba Avenue, Wamberal Open space (passive use) 

Lantern Palace 871 The Entrance Road, Wamberal Commercial 

Pacific Garden 871 The Entrance Road, Wamberal Commercial 

Forresters Beach Garden Centre 905 The Entrance Road, Wamberal Commercial 

Wamberal Grocer and Fruit Market 865 The Entrance Road, Wamberal Commercial 
Notes: 

1. Also used as a place of worship on Sundays

Background noise levels 
Ambient noise monitoring was undertaken at four locations as listed in Table 6-17 between 9 March and 24 
March 2021. Concurrent traffic counts were undertaken during the monitoring period. These data have 
been used to validate the operational road traffic noise model. Results from the monitoring period have also 
been used to establish construction noise management levels (NMLs). 

The locations of the unattended noise loggers were determined through examination of aerial photography 
and site inspections. Attended noise measurements were also undertaken to determine the nature of the 
local noise environment and confirm road traffic as the controlling noise source (for the validation of the 
operational noise model). 
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Details of each noise logging location and the purpose of each noise logger are provided in Table 6-17 
below. 

Table 6-17 Noise logging locations 

Ref No. Address 
Purpose 

Measurement 
period Construction Operational

road noise 
Maximum 
noise events 

NL1 840 The 
Entrance 
Road, 
Wamberal 

✓

9 March to 24 
March 2021 

NL2 604 Tumbi 
Road, 
Wamberal 

✓ ✓
9 March to 24 
March 2021 

NL3 871 The 
Entrance 
Road, 
Wamberal 

✓ ✓ ✓

9 March to 17 
March 2021 

NL4 8 John Street, 
Forresters 
Beach 

✓
9 March to 24 
March 2021 

The background noise monitoring results are provided in Table 6-18. These noise levels were used to 
define the appropriate construction noise management levels, consistent with the Interim Construction 
Noise Guideline (ICNG). 

Table 6-18 Ambient and background noise measurements 

Noise 
catchment 

area 
Noise 
logger Location 

Rating background level, 
dB(A) Ambient noise level, dB(A) 

Day1 

LA90,15min 

Evening1 

LA90,15min 

Night1 

LA90,15min 

Day1 

LAeq,15hr 

Day1 

LAeq.4 hr 

Day1 

LAeq,9 hr 

NCA1 NL2 
604 Tumbi 
Road, 
Wamberal 

50 43 38 63 59 56 

NCA2 NL3 

871 The 
Entrance 
Road, 
Wamberal 

57 48 39 64 62 56 

NCA3 NL4 

8 John 
Street, 
Forresters 
Beach 

42 43 42 54 53 54 

Notes: 

1. Day is defined as 7:00 am to 6:00 pm, Monday to Saturday and 8:00 am to 6:00 pm Sundays and public holidays; Evening is defined as 6:00
pm to 10:00 pm, Monday to Sunday and public holidays; Night is defined as 10:00 pm to 7:00 am, Monday to Saturday and 10:00 pm to 8:00
am Sundays and public holidays.
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6.7.3 Criteria 

Construction noise criteria were developed in accordance with the ICNG for each noise catchment area. 
Standard construction hours defined in the ICNG are: 

• 7am to 6pm Monday to Friday
• 8am to 1pm on Saturday
• No work on Sundays or public holidays.
Due to high traffic volumes along the highway during weekdays and a need for extended traffic lane 
closures, a substantial amount of construction would have to be undertaken outside of standard working 
hours to minimise disruptions to traffic flow, extensive delays on the larger transport network and to protect 
the safety of workers and the travelling public. Refer to Section 3.3.3 for further information. 

Construction NMLs have been developed for standard construction hours (day) and outside of standard 
construction hours (evening and night) based on the background noise levels in Table 6-19. The NML 
represents the point above which there may be some community reaction to noise. The NMLs are 
summarised in Table 6-19. 

A receiver is considered to be highly noise affected where predicted noise levels exceed 75 dB(A). The 
highly noise affected level represents the point above which there may be strong community reaction to 
noise. 

Table 6-19 Noise catchment areas and construction noise management levels 

Noise 
logger 

Location Period1 Rating background 
level, dB(A) 

Construction 
noise 
management level 

NCA1 NL2 - 604 Tumbi Road, Day 50 60 
Wamberal 

Evening 43 48 

Night 38 43 

NCA2 NL3 - 871 The Entrance Day 57 67 
Road, Wamberal 

Evening 48 53 

Night 39 44 

NCA3 NL4 - 8 John Street, 
Forresters Beach 

Day 42 52 

Evening 422 47 

Night 42 47 

Notes: 

1. Day is defined as 7:00 am to 6:00 pm, Monday to Saturday and 8:00 am to 6:00 pm Sundays and public holidays; Evening is defined as 6:00
pm to 10:00 pm, Monday to Sunday and public holidays; Night is defined as 10:00 pm to 7:00 am, Monday to Saturday and 10:00 pm to 8:00
am Sundays and public holidays.

2. The Noise Policy for Industry notes that the community generally expects a greater control of noise during the evening and night as compared
to the daytime. Therefore, the evening RBL is set to no more than that for the daytime and the night-time to no more than the evening. 

The construction noise management levels that apply to other sensitive receivers (when in use) include: 

• Schools, hospital, and places  of worship – 45 dB(A) internal noise level
• Passive recreation – 60 dB(A) external noise level
• Industrial properties – 75 dBA(A) external noise level
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• Commercial properties – 70 dB(A) external noise level.

Sleep disturbance 
Construction noise sleep disturbance criteria have been developed in accordance with the RNP and is 
summarised in Table 6-20 and Section 3.2.3 of Appendix I. The RNP contains a review of research into 
sleep disturbance which represents NSW EPA advice on the subject of sleep disturbance due to noise 
events. It concludes that, ‘Maximum internal noise levels below 50-55 dB(A) are unlikely to cause 
awakening reactions’. Therefore, given that an open window provides around 10 dB in noise attenuation 
from outside to inside, external noise levels of 60-65 dB(A) are unlikely to result in awakening reactions. 

Table 6-20 Construction noise sleep disturbance criteria 

NCA Rating background level,
dB(A) 

Sleep disturbance
screening LA1(1min) criteria,
dB(A) 

Sleep disturbance
awakening reaction
LA1(1min) criteria, dB(A) 

NCA1 38 53 65 

NCA2 39 54 65 

NCA3 42 57 65 

Construction road traffic noise 
In accordance with the RNP a screening test has been carried out to evaluate whether existing road traffic 
noise levels would increase by more than 2 dB(A) as a result of the construction of the Proposal. 

Based on the RNP it is considered that where road traffic noise levels already exceed the assessment 
criteria, an increase of less than 2 dB represents a minor impact that is barely perceptible to the average 
person. Where the predicted noise increase is 2 dB or less, then no further assessment is required. 
However, where the predicted noise level increase is greater than 2 dB, further assessment is required 
using Roads and Maritime’s Noise Criteria Guideline. 

Construction vibration criteria 
At present, no Australian Standards exist for the assessment of building damage caused by vibration. The 
German Standard Structural Vibration Part 3: Effects of vibration on structures, DIN 4150-3 -1999 (DIN 
4150) and BS 7385-2 are the relevant standards for construction vibration and are summarised in Table 
6-21 and Table 6-22. Structural damage criteria for heritage items have been taken from DIN 4150, whilst
criteria for commercial/residential items have been taken from BS 7385.

Table 6-21 DIN 4150: Structural damage safe limits for building vibration 

Group Type of structure At foundation at a frequency 
of: 

Vibration at the 
horizontal plane of
the highest floor 

Less 
than 10 
Hz 

10 Hz to 
50 Hz 

50 Hz to 
100 Hz 

All frequencies 

1 Buildings used for commercial 
purposes, industrial buildings and 
buildings of similar design. 

20 20 to 40 40 to 50 40 
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Group Type of structure At foundation at a frequency 
of: 

Vibration at the 
horizontal plane of
the highest floor 

Less 
than 10 
Hz 

10 Hz to 
50 Hz 

50 Hz to 
100 Hz 

All frequencies 

2 Dwellings and buildings of similar 
design and/or use. 

5 5 to 15 15 to 20 15 

3 Structures that because of their 
particular sensitivity to vibration, do 
not correspond to those listed in 
Lines 1 or 2 and have intrinsic value 
(e.g. buildings that are under a 
preservation order). 

3 3 to 8 8 to 10 8 

Table 6-22 BS 7385-2: Transient vibration guide values for cosmetic damage 

Group Type of structure Peak component particle velocity in frequency 
range of predominant pulse 

4 Hz to 15 Hz 4 Hz to 15 Hz 

1 Reinforced or framed structures 
Industrial and heavy commercial 
buildings 

50 mm/s at 4 Hz and above 

2 Unreinforced or light framed structures 
Residential or light commercial type 
buildings 

15 mm/s at 4 Hz 
increasing to 20 mm/s 
at 15 Hz 

20 mm/s at 15 Hz 
increasing to 50 mm/s at 
40 Hz and above 

Humans are sensitive to vibration such that they can detect vibration levels well below those required to 
cause any risk of damage to a building or its contents. Criteria to avoid annoyance for intermittent and 
continuous vibration are provided in Assessing Vibration: A Technical Guideline and detailed discussion 
regarding criteria for human comfort is provided in Appendix I. 

Human comfort 
The assessment of intermittent vibration outlined in the Assessing Vibration: A Technical Guideline is 
based on Vibration Dose Values (VDVs). The VDV accumulates the vibration energy received over the 
daytime and night-time periods. 

The VDV criteria are based on the likelihood that a person would be annoyed by the level of vibration over 
the entire assessment period. 

Operational road traffic noise criteria 
Operational road traffic noise criteria are assigned to sensitive receivers using the Roads and Maritime’s 
Noise Criteria Guideline (NCG). The NCG provides guidance on how to apply the RNP. The RNP requires 
the consideration of two scenarios, the ‘no build’ option (without the Proposal) and the ‘build’ option (with 
the Proposal). The ‘no build’ option represents the scenario if the Proposal was not to proceed. The ‘build’ 
option represents the scenario if the Proposal was to proceed. Each of these scenarios must be considered 
at two points in time, the year of opening and the design year, typically ten years after opening. For this 
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Proposal, the year 2025 has been assessed as the year of opening, and 2035 has been assessed as the 
design year. 

Criteria are based on the road development type which is affecting the residential receiver. The operational 
criteria for residential land use are summarised in Table 6-23. 

In some instances, residential receivers may be exposed to noise from both new and redeveloped roads. 
Where this occurs, the proportion of noise from each road is used to establish transition zone criteria. Noise 
contours were developed to calculate transition zones in accordance with the NCG (refer to Appendix E of 
Appendix I). 

Table 6-23 Operational criteria for residential land use 

Noise logger Type of proposal/land use Measured road traffic noise level, dB(A) 

Day 
(7am to 10pm) 

Night
(10pm to 7am) 

Freeway/ arterial/ 
sub arterial 

Existing residences affected by noise 
from new freeways/arterial/sub-
arterial road corridors 

LAeq(15 hr) 55 
(external) 

LAeq(9 hr) 50 
(external) 

Existing residences affected by noise 
from redevelopment of existing 
freeways/arterial/sub-arterial roads 

LAeq(15 hr) 60 
(external) 

LAeq(9 hr) 55 
(external) 

Existing residences affected by 
increases in traffic noise of 12 dB(A) 
or more from new 
freeway/arterial/sub-arterial roads1 

Ranges between 
LAeq(15 hr) 
42-55 dependent on
existing traffic noise
level
(external)

Ranges between 
LAeq(15 hr) 
42-50 dependent on
existing traffic noise
level
(external)

Notes: 

1. The criteria at each façade are determined from the existing traffic noise level plus 12 dB(A).
The criteria of non-residential sensitive receivers are summarised in Table 6-24. For schools, places of 
worship and childcare facilities, the Noise Criteria Guideline criteria are based on internal noise levels when 
in use. 

Table 6-24 Road traffic noise assessment criteria for non-residential land use 

Existing sensitive 
land use 

Assessment criteria Additional considerations 

Day (7am to 
10pm), 

Night (10pm 
to 7am), 

1. School
classrooms

LAeq(1 hr) 40 
(internal) 

- In the case of buildings used for education or 
health care, noise level criteria for spaces other 
than classrooms and wards may be obtained by 
interpolation from the ‘maximum’ levels shown in 
Australian Standard 2107:2000 (Standards 
Australia 2000) 

3. Places of
worship

LAeq(1 hr) 40 
(internal) 

LAeq(1 hr) 40 
(internal) 

The criteria are internal, ie the inside of a 
church. Areas outside the place of worship, such 
as a churchyard or cemetery, may also be a 
place of worship. Therefore, in determining 
appropriate criteria for such external areas, it 
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Existing sensitive 
land use 

Assessment criteria Additional considerations 

Day (7am to 
10pm), 

Night (10pm 
to 7am), 

should be established what in these areas may 
be affected by road traffic noise. 

For example, if there is a church car park 
between a church and the road, compliance with 
the internal criteria inside the church may be 
sufficient. If, however, there are areas between 
the church and the road where outdoor services 
may take place such as weddings and funerals, 
external criteria for these areas are appropriate. 

As issues such as speech intelligibility may be a 
consideration in these cases, the passive 
recreation criteria (see row 5 Open space 
(passive use) of this table) may be applied. 

4. Open space LAeq(15 hr) 60 - Passive recreation is characterised by 
(active use) (external) contemplative activities that generate little noise 

and where benefits are compromised by external 
noise intrusion, e.g. playing chess, reading. 

8. Child care Sleeping rooms Multi-purpose spaces, e.g. shared indoor 
facilities LAeq(1 hr) 35 

(internal) 
Indoor play 
Areas LAeq(1 hr) 
40 (internal) 
Outdoor play 
Areas LAeq(1 hr) 
55 (external) 

play/sleeping rooms should meet the lower of 
the respective criteria. 

Measurements for sleeping rooms should be 
taken during designated sleeping times for the 
facility, or if these are not known, during the 
highest hourly traffic noise level during the 
opening hours of the facility. 

6.7.4 Potential impacts 

Construction 
The following scenarios, as identified in Section 4.2 of Appendix I, would be undertaken throughout the 
construction footprint: 

• Mobilisation and site establishment (including construction compounds)
• Bulk earthworks
• Utility, property, service adjustment
• Paving, asphalting (including concrete sawing)
• Retaining walls and drainage structures (large pipes culverts).
It is noted that other construction works would also be undertaken, these include mobilisation and site 
establishment, corridor clearing including demolition, compound operation, drainage infrastructure and line 
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marking. The five modelled construction scenarios are considered to be representative of the worst case 
impacts on nearby sensitive receivers in terms of location, area and sound power levels. 
For each ancillary facility and along the construction footprint, predicted noise levels for each construction 
scenario have been assessed against the relevant noise criteria. A summary of the results of the 
assessment is provided below and detailed noise predictions are provided in Section 4 of Appendix I. 

Standard hours 
Potential exceedances of NMLs at residential receivers would occur in all NCAs. The bulk earthworks and 
mobilisation/site establishment works are likely to cause the largest number of exceedances of the noise 
management levels. Up to 30 residential receivers across all three NCAs are expected to be highly affected 
with the highest predicted noise level at the worst affected residential receiver being 80 dB(A). 

Table 6-25 presents the non-residential receivers which are likely to experience noise levels which exceed 
the relevant NMLs at times during the construction works. 

Table 6-25 Predicted construction noise impacts - non-residential receivers 

Location Non-residential properties where NML likely to be exceeded 

Mobilisation and site 
establishment 

Pacific Garden Hotel and Wamberal Grocer and Fruit Market 

Bulk earthworks Kingdom Hall, Wamberal Cemetery, Wamberal Public School, Juniors 
Childcare, Wamberal Grocer and Fruit Market, Lantern Palace, Pacific 
Garden Hotel and Forresters Beach Garden Centre 

Utility, property, service 
adjustment 

Kingdom Hall, Wamberal Cemetery, Wamberal Public School, Juniors 
Childcare, Wamberal Grocer and Fruit Market, Lantern Palace, Pacific 
Garden Hotel and Forresters Beach Garden Centre 

Paving, asphalting (including 
concrete sawing) 

Kingdom Hall, Wamberal Cemetery, Wamberal Public School, Juniors 
Childcare, Wamberal Grocer and Fruit Market, Lantern Palace, Pacific 
Garden Hotel and Forresters Beach Garden Centre 

Retaining walls Kingdom Hall, Wamberal Cemetery, Wamberal Public School, Juniors 
Childcare, Wamberal Grocer and Fruit Market, Lantern Palace and 
Pacific Garden Hotel 

Out of hours work 
Noise levels from OOHW associated with the Proposal would exceed the NMLs at nearby receivers during 
a number of scenarios. The majority of exceedances are less than 15 dB, however a number of 
exceedances of greater than 25 dB are predicted, particularly within NCA1 and NCA2. The bulk earthworks 
scenario would cause the largest number of exceedances. 

Construction sleep disturbance 
Exceedances of the sleep disturbance and awakening criteria are predicted at a number of properties in 
each NCA. The largest numbers of these exceedances are associated with pavement and asphalt works in 
the vicinity of NCA1, NCA 2 and NCA3. Exceedances of the awakening reaction criterion are expected 
within all NCAs with most occurring within NCA1. 

As the works would progress along the alignment as construction proceeds receivers would not be affected 
for the whole duration of the construction period. It should also be noted that this sleep disturbance 
assessment is based on a ‘reasonable’ worst-case 15 minute period of construction activity, while the 
construction equipment is at the nearest location to each sensitive receiver location. The assessed 
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scenario does not represent the ongoing noise impact at noise sensitive receivers for an extended period of 
time. 

A range of safeguards and management measures would be implemented to manage potential sleep 
disturbance impacts. The measures are outlined in Section 6.7.5. 

Construction road traffic noise 
The numbers of construction vehicle movements have been conservatively estimated to be up to 150 light 
and 350 heavy vehicles per day (up to 24 per hour) during peak construction periods. Vehicles would 
access the site primarily by the Central Coast Highway and Tumbi Road. Heavy vehicles would only access 
the site from approved heavy vehicle routes or major roads. 

The existing traffic flows on the Central Coast Highway and Tumbi Road have been presented below in 
Table 6-26, along with the proposed additional construction traffic and resultant relative noise increase. 

Table 6-26 Existing traffic flows and additional traffic flows due to construction traffic 

Existing sensitive land use 
Existing daily traffic flow Additional daily traffic 

flow 

Relative 
noise 

increase, 
dB(A) 

Light Heavy Light Heavy 

Central Coast Highway, South of 
Tumbi Road 

26,105 2,367 150 350 0.3 

Tumbi Road 10,649 2,196 150 350 0.4 

Central Coast Highway, North of 
Tumbi Road 

21,796 227 150 350 0.3 

From Table 6-26 it can be seen that road traffic noise levels during construction are expected to increase 
by less than 2 dB and would therefore comply with the requirements of the RNP 

Construction vibration 
Construction activities would result in a short-term increase in localised vibration levels. Vibration impacts 
focus on potential structural damage in close proximity to construction activities. Local sensitive receivers 
may perceive construction vibration at times. 

From the noise and vibration impact assessment report as shown in Appendix I, minimum working 
distances for vibration intensive construction works are generally up to 7 metres for residential structures 
and 23 m for human response when considering the most vibration-intensive plant that is likely to be used 
for the proposal. The receivers potentially affected by vibration intensive works are as follows: 

• 8 Old Tumbi Road, Wamberal • 2 Aldinga Drive, Wamberal
• 6 Old Tumbi Road, Wamberal • 865 The Entrance Road, Wamberal

(commercial receiver)• 4 Old Tumbi Road, Wamberal
• 865 The Entrance Road, Wamberal• 2 Old Tumbi Road, Wamberal

(residential receiver)
• 1 Old Tumbi Road, Wamberal

• 869 The Entrance Road, Wamberal
• 604 Tumbi Road, Wamberal

• 871 The Entrance Road, Wambera.
Equipment size would be selected by the contractor considering the minimum working distances and the 
distance between the area of construction and the most affected sensitive receiver. If works need to be 
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undertaken within cosmetic damage minimum working distances, pre-work vibration monitoring would be 
undertaken as a trial, and site specific minimum working distances determined along with appropriate 
community engagement and mitigation. 
It should be noted that the construction footprint is not near any heritage items, therefore no further 
consideration to heritage structures is provided. 

Operation 

Operational road traffic noise 
The RNP requires the assessment of road traffic noise at the year of opening (2026 indicative) and at the 
design year (2036 indicative) for daytime and night time periods. The operational noise scenarios which 
have been assessed therefore include: 

• ‘No build’ (2025 and 2035), representing the year of opening and the design year and incorporates the
existing alignment and traffic flows for the applicable year

• ‘Build’ (2025 and 2035), incorporating the Proposal including any existing major arterial roads.
During both scenarios, noise levels are not predicted to increase by more than 2 dB at any receiver as a 
result of the Proposal, but some receivers are predicted to exceed the cumulative limit once the Proposal is 
built. That is, the affected properties are already subject to substantial noise from the existing road, with the 
Proposal only contributing a marginal increase. 
The noise and vibration technical report found 11 sensitive receivers eligible for the consideration of 
feasible and reasonable noise mitigation (see Section 6.7.5). These receivers are located at: 

• 1 Old Tumbi Road, Wamberal - residential • 8 Inala Place, Wamberal - residential
• 2 Old Tumbi Road, Wamberal – residential • 604 Tumbi Road, Wamberal – childcare
• 4 Old Tumbi Road, Wamberal - residential • 1 Dalpura Road, Wamberal - residential
• 6 Old Tumbi Road, Wamberal - residential • 2 Aldinga Drive, Wamberal - residential
• 8 Old Tumbi Road, Wamberal – place of • 865 The Entrance Road, Wamberal –

worship residential.
Noise mitigation options in the form of low noise pavements, noise barriers, and architectural (at-receiver) 
treatments would be considered further in detailed design to protect the community. 

Maximum noise level assessment 
The RNP includes a review of international sleep arousal research and concludes that at the current level 
of understanding, it is not possible to establish absolute noise level criteria that would correlate to an 
acceptable level of sleep disturbance. 

The ENMM considers a maximum noise level event to be defined as a vehicle pass-by event for which the 
LA,max noise level is equal to or greater than 15 dB above the LAeq(1hr). Maximum noise level events have 
been considered at NL3 – 871 The Entrance Road, Wamberal. This location is considered to be 
representative of receivers along the future upgraded alignment. 

Maximum noise levels are generally dependent on truck engine braking events, however loud exhausts and 
horns may also contribute. A truck may engage its engine brakes at any location on the Proposal 
alignment, however the likelihood is dependent on a range of factors, such as road gradient, proximity to 
junctions, truck condition and individual driver behaviour. Maximum noise events are less likely further 
away from the alignment, as maximum noise levels decrease at a faster rate with distance than is the case 
for LAeq road traffic noise levels. 

An assessment of maximum noise level events identified that the area is already exposed to maximum 
noise level events that have the potential for awakening reactions. 
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One of the main goals of this Proposal is to reduce congestion along Central Coast Highway and Tumbi 
Road. It is therefore expected that the maximum noise events would decrease overall in number with the 
Proposal due to reduced accelerating and braking events, particularly for heavy vehicles. However, it 
should be noted that maximum noise events may increase in magnitude, by up to 2 dB for receivers on Old 
Tumbi Road and up to 5 dB for receivers for receivers on the Central Coast Highway, as a result of the 
alignment of the upgraded road being closer to sensitive receivers. It is noted that some of these receivers 
may already be eligible for at-receiver noise mitigation to reduce LAeq road traffic noise levels which would 
also reduce LAmax levels. 

6.7.5 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Operational Noise mitigation options in the form of low noise Contractor Detailed Design 
Noise pavements, noise barriers, and architectural (at-

receiver) treatments will be investigated and 
developed further in detailed design based on the 
properties identified in this REF for consideration 
of noise treatment 

Operational The final design of the proposal will include full Contractor Detailed Design 
Noise design and specification of all the noise 

attenuation measures required for the proposal 
(such as: noise walls, noise mounds, architectural 
treatments, pavement treatments) for all 
properties identified as being impacted by 
operational traffic noise. 

Operational Where properties have been identified for at- TfNSW Project Detailed Design 
Noise receiver treatment options and these properties 

could also be substantially impacted by noise 
from construction works, TfNSW will investigate 
and engage with those property owners on the 
early installation of treatments to provide noise 
mitigation during the construction of the proposal, 
and implement where feasible. 

Manager 

Construction 
Noise and 
vibration 

A Construction Noise and Vibration Management 
Plan will be prepared as part of the Construction 
Environmental Management Plan. The CNVMP 
will identify: 
• All potential significant noise and vibration

Generating activities associated with the
activity

• Noise and vibration sensitive receivers
• Measures to be implemented during

construction to minimise noise and vibration
impacts.

• Feasible and reasonable mitigation measures
to be implemented, taking into account the

Contractor Construction 
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Impact Environmental safeguards Responsibility Timing 

RMS Construction Noise and Vibration 
Guideline process and principles. 

• A monitoring program to assess performance
against relevant noise and vibration criteria

Arrangements for consultation with affected 
neighbours and sensitive receivers, including 
notification and complaint handling procedures. 

Noise and The CNVMP will also contain a comprehensive Contractor Construction 
vibration night works approval procedure, including 

• Maintain a rolling schedule of upcoming night
work periods,

• Inclusion of scheduled respite for the
community for extended periods of night work

• Methods for assessment and review of
impacts,

• Methods for expanded community
engagement, notification and agreements

• Records of community engagement, and
proposed mitigation measures.

Noise and All sensitive receivers likely to be affected will be Contractor/TfN Construction 
vibration notified at least five working days prior to 

commencement of any works associated with the 
scenario that may have an adverse noise or 
vibration impact. The notification will include 
details of: 
• The construction activities likely to have noise

or vibration impact
• Construction period and construction hours
• Any proposed mitigation measures for noise

and vibration
• Contact information for the proposal, including

out of hours contact project
• Complaint and incident reporting and how to

obtain further information.

SW Project 
Manager 

Noise and 
vibration 

All employees, contractors and subcontractors 
are to receive awareness training in control of 
noise and vibration as part of their regular site 

Contractor Construction 
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Impact Environmental safeguards Responsibility Timing 

induction and updated prior to any significant 
period of nightwork: 
• All relevant Proposal specific and standard

noise and vibration mitigation measures
• Relevant licence and approval conditions
• Permissible hours of work
• Any limitations on high noise generating

activities
• Location of nearest sensitive receivers
• Construction employee parking areas
• Designated loading/unloading areas and

procedures
• Site opening/closing times (including

deliveries)
• Environmental incident procedures.

Noise and Where feasible and reasonable, construction Contractor Construction 
vibration should be carried out during the standard daytime 

working hours. Works generating high noise 
and/or vibration levels should be scheduled 
during less sensitive time periods. 
Where it is unavoidable to conduct works in 
standard hours for safety of workers and the 
public, for the safe and efficient operation of the 
road network or to maintain critical access to local 
services, then an assessment and approval 
process will be undertaken as per the CNVMP 
and RMS Construction Noise and Vibration 
Guidelines. 

Noise and Where feasible and reasonable, high noise Contractor Construction 
vibration generating work  (75 dB(A) LAeq at receiver) 

should be carried out during standard 
construction hours and in continuous blocks of no 
more than three hours with at least one hour 
respite between each block of work generating 
high noise impact, where the location of the work 
is likely to impact the same receiver. 

Noise Where high noise generating activities (75 dB(A) 
LAeq at receiver) are required out of hours the 
following will be implemented: 
• The equipment will be used prior to 10pm

where feasible and reasonable
• Where the above cannot be achieved, the

equipment can be used where feasible and
reasonable controls are implemented and
there is engagement with any highly noise
affected community receivers.

Contractor Construction 
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Impact Environmental safeguards Responsibility Timing 

Noise The following will be implemented for deliveries to 
and from the Proposal: 
• Loading and unloading of materials/deliveries

is to occur as far as possible from sensitive
receivers or

• loading/unloading areas are to be shielded or
screened if close to sensitive receivers

• Delivery vehicles are to be fitted with straps
rather than chains for unloading, wherever
possible

• When establishing work areas, site
compounds and laydowns consideration will
be given to arranging the site to limit the
need for reversing associated with
regular/repeatable movements, where safe
and space permits.

Contractor Construction 

Noise Non-tonal reversing beepers (or an equivalent 
mechanism) must be fitted and used on all 
construction vehicles and mobile plant regularly 
used on site and for any out of hours work. 

Contractor Construction 

Noise and 
vibration 

Consideration will be given to the layout of the 
ancillary facilities in order to maximise distance 
and shielding to nearby receivers (e.g. positioning 
of site sheds, earth bunds and hoarding to 
maximise shielding to residential receivers). 

Longer term screening and shielding of the 
boundaries of the site and will also be included in 
the CEMP, following a quantitative assessment of 
the risk of noise impact in pre-construction and 
proximity to sensitive receivers. 

Contractor Construction 

Noise Where safe and practicable, long periods of noisy 
work and night work that is 5dB(A) above the 
noise management levels in the REF, should be 
scheduled to avoid major student examination 
periods such as before or during Higher School 
Certificate. 

Where this is unavoidable, assessment of noise 
and vibration impacts and engagement with the 
local community and Wamberal School should 
occur 3 weeks in advance of works. 

Contractor Construction 

Vibration Vibration intensive equipment size will be 
selected to avoid working within the structural 
damage minimum working distances. The use of 
less vibration intensive methods of construction 
or equipment will be considered where feasible 
and reasonable. 

Contractor Construction 
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Impact Environmental safeguards Responsibility Timing 

Vibration Where the use of vibration intensive equipment 
within the relevant minimum working distances 
cannot be avoided, a detailed inspection will be 
carried out and a written and photographic report 
prepared to document the condition of buildings 
and structures within the minimum working 
distances. This will be conducted during the 
development of the CEMP and reviewed prior to 
the commencement of vibration intensive work. A 
copy of the report will be provided to the relevant 
landowner or land manager 

Contractor Construction 

Noise and 
vibration 

Vibration generating activities will be managed to 
minimise the potential for impacts on structures 
and sensitive receiver(s), including maximising 
minimum safe working distances where 
practicable, or use of alternate methods to 
minimise vibration where minimum safe working 
distances cannot be achieved. 

Where alternatives cannot be implemented, 
vibration monitoring is to be undertaken and 
receivers notified at least 5 days in advance of 
works. 

Contractor Construction 

Details of the additional noise mitigation measures are presented in Section 6.4.1 of Appendix I. 
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6.8 Aboriginal cultural heritage 

6.8.1 Methodology 

The Aboriginal cultural heritage assessment has been undertaken in accordance with the Procedure for 
Aboriginal Cultural Heritage Consultation and Investigation (PACHCI) (RMS, 2011) to determine whether 
the Proposal has the potential to affect Aboriginal cultural heritage (including indigenous sites, objects and 
places as defined under the NPW Act) and if further assessment or investigation is required. This approach 
comprised of: 

• A desktop risk assessment of the Proposal location, including a search file of the Aboriginal Heritage 
Information Management Systems (AHIMS) database to identify any known Aboriginal cultural heritage 
sites and a search of the Native Title Claims Register under the National Native Title Tribunal database 
to identify any known Native Title Claims in the Proposal location

• The preparation of a Stage 1 PACHCI assessment by TfNSW’s Aboriginal Cultural Heritage Advisor to 
outline the findings of the desktop assessment and to determine if further assessment is required under 
this process.

A copy of the AHIMS and Native Title searches are provided in Appendix J along with the Stage 1 
PACHCI assessment prepared by TfNSW’s Aboriginal Cultural Heritage Advisor. 

6.8.2 Existing environment 

The Proposal is located within the Central Coast LGA and the Darkinjung Local Aboriginal Land Council 
(LALC). Land within the Proposal location has been subject to modification from urban development 
activities (road infrastructure, utilities and land use development) which has disturbed much of the upper 
natural soil profile, with the exception of land within the Wamberal Lagoon Nature Reserve. 

A recent search of the Aboriginal Heritage Information Management System (AHIMS) was conducted in 
August 2021 as part of the Stage 1 PACHCI process, covering the Proposal area and the three ancillary 
facility locations. The AHIMS search did not identify any Aboriginal heritage occurring within the vicinity of 
the Proposal area or the ancillary facilities. The PACHCI clearance letter is provided in Appendix J. 

A search of the Register of Native Title Claims under the National Native Title Tribunal database was 
undertaken on 24 February 2021. There are currently no claims to Native Title within or immediately 
surrounding the Proposal area. The search for Native Title claims is also provided in Appendix J. 

6.8.3 Potential impacts 

Construction 
Direct or indirect impacts to items of Indigenous cultural heritage are unlikely as a result of the Proposal, as 
land subject to the Proposal has previously undergone extensive landscape modification and a high level of 
disturbance from urban development. 

There is potential that features of Aboriginal significance may be encountered during earthworks associated 
with the Proposal. However, considering past soil disturbances and the lack of registered Aboriginal 
heritage sites surrounding the Proposal, there is a low likelihood that the Proposal would affect any 
previously unidentified culturally sensitive items. Despite this particular care should be taken when working 
within and adjacent to the Wamberal Lagoon Nature Reserve. If potential Aboriginal objects are 
encountered during construction for the Proposal, the Unexpected Finds Procedure would be implemented. 
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The Proposal is consistent with the requirements of the TfNSW’s PACHCI. A PACHCI assessment, has 
been provided by TfNSW’s Aboriginal Cultural Heritage Adviser which concludes that the Proposal is 
unlikely to have an impact on Aboriginal cultural heritage and may proceed in accordance with the 
environmental assessment process. 

Operation 
Once operational, the Proposal would not result in any ongoing impact to Aboriginal cultural heritage. 

6.8.4 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Aboriginal 
heritage 

The Unexpected Heritage Finds Guideline Standard 
Management Procedure - Unexpected Heritage 
Items (Transport for NSW, 2015) will be included in 
the CEMP and followed in the event that an unknown 
or potential Aboriginal object/s, including skeletal 
remains, is found during construction including at 
ancillary facilities. This applies where Transport for 
NSW does not have approval to disturb the object/s 
or where a specific safeguard for managing the 
disturbance (apart from the Procedure) is not in 
place. 

Work will only re-commence once the requirements 
of that Procedure have been satisfied. 

Contactor Construction 

Aboriginal 
heritage 

The contractor will arrange for an induction will be 
held by the Darkinjung Local Aboriginal Land Council 
(LALC) on local heritage values and objects to assist 
in identifying any unexpected items that may be 
uncovered during works. 

Contactor/ 
TfNSW Project 
Manager 

Construction 

Aboriginal 
heritage 

An updated heritage risk assessment will be 
prepared to assess the ancillary facility locations prior 
to signing any leases or agreements to use the area. 

Contactor/ 
TfNSW Project 
Manager 

Detailed 
Design/Con 
struction 

6.9 Non-Aboriginal heritage 
This section assesses and describes the impacts of the Proposal on non-Aboriginal heritage within or 
adjacent to the Proposal. 

6.9.1 Methodology 

This assessment is based on a desktop analysis of the relevant heritage registers: 

• NSW Heritage database (local and State listed heritage items)
• Commonwealth Protected Matters Search Tool (National and Commonwealth listed heritage items)
• Australian Heritage Database Inventory (listed and non-listed heritage items)
• Gosford LEP 2014 planning maps (local and State listed heritage items).
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6.9.2 Existing environment 

A search of the relevant heritage registers was undertaken on 24 February 2020 to identify any potential 
non-Aboriginal heritage items located within 500 metres of the Proposal. The results of these searches are 
included in Appendix K. 

The land subject to the Proposal does not include any known items of non-Aboriginal heritage significance. 
A search of the Gosford LEP 2014 identified one non-Aboriginal heritage item within 500 metres of the 
Proposal, as outlined in Table 6-27. 

Table 6-27 Non-Aboriginal heritage item in the vicinity of the Proposal 

Item No. Item name Address Significance Distance from 
Proposal 

172 Cemetery Ulumba Avenue, 
Wamberal 

Local 100 metres south-
east of the 
Proposal 

The location of the above item is shown in Figure 6-13. 
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Australian Heritage Places Inventory 
The Wamberal Lagoon Nature Reserve is listed as a Natural Heritage Place in the Australian Heritage 
Places Inventory, specifically listed on the Register of the National State which is no longer a maintained 
heritage list. Regardless of this, the listing identifies this item as a built up area which has high 
waterway/beach use focus meaning that visitors often visit the reserve, using some of the many tracks, with 
some impacts such as trampled vegetation and minor littering. Despite this, much of the reserve's 
vegetation is structurally intact. 

No other known or potential non-Aboriginal heritage areas or features were identified within or near the 
proposed works or the nominated ancillary facility site locations. 

6.9.3 Potential impacts 

Construction 
No works would occur within the adjacent Wamberal Lagoon Nature Reserve. Vegetation trimming for the 
new intersection, including overhead vegetation, would be limited to vegetation growing outside or over the 
boundary of the Wamberal Lagoon Nature Reserve. This is further assessed in Section 6.1, however with 
the proposal area located on and adjacent to a busy road, it is considered that impacts such as ground 
disturbance to the significance of this natural heritage item are unlikely as the ground would have been 
subject to previous disturbances. 

Given the separation between the Proposal and Wamberal Cemetery, and the safeguards proposed, it is 
not anticipated that there would be any impacts to non-Aboriginal heritage items. 

Should any unexpected archaeological items or remains be identified during construction the Standard 
Management Procedure - Unexpected Heritage Items (Transport for NSW, 2015d) would be followed. 

Operation 
The Proposal is not expected result in any impacts upon non-Aboriginal heritage items during operation. 

6.9.4 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Non-
Aboriginal 
heritage 

The Unexpected Heritage Finds Guideline (Transport 
for NSW, 2015d) will be followed in the event that any 
unexpected heritage items, archaeological remains or 
potential relics of Non-Aboriginal origin are 
encountered. 

Work will only re-commence once the requirements of 
that Procedure have been satisfied. 

Contactor Construction 
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6.10 Property and land use 

6.10.1 Existing environment 

The Proposal is primarily located on the Central Coast Highway and partly on Tumbi Road, both of which 
are specified as SP2 (Infrastructure – Road). The Central Coast Highway is a classified state road and 
Tumbi Road is an unclassified regional road (7756). Land uses surrounding the Proposal area include 
residential areas to the west and south west, Wamberal Lagoon Nature Reserve to the east, Wamberal 
cemetery to the south east, and commercial and large lot residential to the north. A place of worship and 
two educational establishments are also present within the vicinity of the Proposal. Land use zones within 
and adjacent to the Proposal area (including ancillary facilities) include:  

• SP2 (Infrastructure) 
• R2 (Low density residential). 
• E1 (National Parks and Nature Reserves) 
• SP1 (Special Activities – Cemetery) 
• E4 (Environmental Living) 
• RE1 (Public recreation) 
• SP2 (Educational Establishment) 
• R1 (General Residential) 
• DM (Deferred Matter). 
The majority of the land within the Proposal area is zoned DM (Deferred Matter) under the Gosford LEP. 
This land is currently undergoing a rezoning phase as part of an Environmental Lands Review which was 
due to begin in early 2021. Land use zoning within and around the Proposal area is shown in Figure 4-1. 

6.10.2 Potential impacts 

Construction 
Long term impacts on land use and property would occur from the commencement of construction following 
acquisition of the land. This would result in some properties subject to partial acquisition requiring new or 
alternate property access arrangements. 

Property acquisition for the Proposal is summarised in Table 3-6. Based on the concept design, it is 
anticipated that:  

• Five individual lots would be subject to acquisition, including: 
– Four privately owned lots 
– One publicly owned lot. 

As identified in Table 3-6, four of the five properties would only require partial acquirement. The land use 
zones for the properties subject to land acquisition include: 

• DM Deferred Matter 
• E4 Environmental Living. 
One property would be subject to full acquisition (869 The Entrance Road), with four being subject to partial 
acquisition. Figure 3-7 shows the proposed property acquisitions. 

Land for ancillary facilities would either be leased by TfNSW for the duration of the construction of the 
Proposal, or would be located on land already owned by TfNSW. Specific lease agreements would be 
negotiated with the relevant property owner. 
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Changes to land use during construction would be limited to land which is rezoned after acquisition. This 
would include land currently zoned as ‘deferred matter’ that would (partially) become part of the SP2 road 
reserve. All ancillary facilities would be rehabilitated to their pre-existing state upon completion of 
construction, requiring no permanent changes to land use. 

The Proposal is unlikely to result in significant change to surrounding land uses, given the minor need for 
property acquisition. All properties affected by changed access arrangements as a result of the Proposal 
would be provided with restored or new permanent access arrangements prior to operation. Impacts 
associated with the possible acquisition of the Wamberal Grocer and Fruit Market are assessed in Section 
6.11. 

The house located on the property proposed for full acquisition (869 The Entrance Road) would also be 
demolished to accommodate the proposal, however the property’s existing land zoning would be 
unaffected. 

Impacts to adjacent land uses during construction, such as amenity impacts, are also discussed in Section 
6.11. 

Operation 
The operation of the Proposal would not alter any surrounding land or facilitate any changes to access and 
as such is not expected to result in any long term changes to land use in the area. The Proposal is for the 
purpose of responding to natural increases in traffic as opposed to seeking to provide access to new areas 
for development or other changes to land use. 

The presence of the new shared path adjacent to the southbound lanes of the Central Coast Highway 
would accommodate pedestrian and cyclist access where this is currently very limited. There is a potential 
that this may lead to increased unauthorised cycling access within the adjacent nature reserve. This would 
be partially mitigated by the presence of safety fencing between the shared path and the nature reserve. 
Signage would also be provided to notify people of penalties for unauthorised access of the nature reserve. 

6.10.3 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Property 
acquisition 

All property acquisition will be 
carried out in accordance with the 
Land Acquisition Information 
Guide (Transport for NSW, 2012) 
and the Land Acquisition (Just 
Terms Compensation) Act 1991. 

TfNSW Project 
Manager 

Pre-construction 
and construction 

Property 
acquisition 

Transport for NSW will complete 
property adjustments including 
fencing, driveways/access and 
other property infrastructure 
impacted by the Proposal in 
consultation with affected property 
owners. 

TfNSW Project 
Manager 

Detailed Design 

Land use Signage and fencing will be 
provided along the boundary with 
the Wamberal Lagoon Nature 
Reserve to notify people of 
penalties for unauthorised access 
of the nature reserve. 

Construction 
contractor in 
consultation with 
NPWS 

Construction 
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Other safeguards and management measures that would address property and land use impacts are 
identified in sections 6.2 (Landscape character and visual impacts), 6.6 (Traffic and transport) 6.11 (Socio-
economic impact) 6.15 (Cumulative impacts). 
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6.11 Socio-economic 
The purpose of this Chapter is to assess the potential socio-economic impacts that may occur as a result of 
the construction and operation of the Proposal and recommend appropriate mitigation measures to manage 
these impacts. Information for this chapter has been summarised from a Social Economic Impact 
Assessment located in Appendix L, which was prepared in accordance with the Transport for NSW 
Environmental Impact Assessment Practice Note – Socio-economic assessment (EIA-N05) (2020). 

6.11.1 Methodology 

A review of relevant literature was undertaken to inform the likely socio-economic impacts associated with 
the Proposal. This review examined a range of documentation, including: 
• Central Coast Council, 2018. Central Coast Council’s Community Strategic Plan 2018-2028 

• Transport for NSW (2020) Environmental Impact Assessment Practice Note – Socio-economic 
assessment (EIA-N05). 

• ABS census data (2020). 
The SEIA is also informed by the outcomes of various other technical reports prepared for the Proposal. 

The study area for the assessment of socio-economic impacts addresses the need to consider both local 
community impacts and those impacts likely to occur on a broader or more regional scale, such as 
economic and employment opportunities created by the Proposal. 

• The local study area for this assessment, defined by the ABS is the Wamberal – Foresters Beach 
Statistical Area Level 2 (SA2). 

• The regional study area, as defined by the Central Coast Local Government Area (LGA), includes the 
local study area, the Central Coast Highway and encompasses the other towns and suburbs located 
around the Central Coast. 

Following this existing socio-economic characteristics of the study area were developed with regard to the 
demographic profile, social infrastructure, business and transport services, community values and relevant 
local plans and strategies. 

An assessment of the potential construction, operation and cumulative impacts of the Proposal on 
socioeconomic matters was also undertaken. The significance of each potential socio-economic impact 
during the construction and operation of the Proposal was assessed as a function of the magnitude of the 
impact, based on the spatial extent, duration and severity of that impact, and the sensitivity of potentially 
affected stakeholders. 

In assessing the level of significance of impacts, consideration was given to: 

• The range of potential direct and indirect impacts during construction and operation 

• Cumulative impacts with other proposals 

• Whether potential impacts may be positive, negative or neutral. 
Further detail regarding the grading matrix and the justification for these ratings is provided in full in 
Appendix L, Section 2.7. 

Central Coast Highway and Tumbi Road Intersection Upgrade 
Review of Environmental Factors 

132 



   
 

 

 

 

  

 

  

  
  

  

  
 

  

    

    

 
   

  
   

    

 
   

    

 
   

    

    

 
   

    

 

 

   

    

    

    

    

    

    

6.11.2 Existing environment 

Demographics and employment 
The demographic profiles of the local and regional study areas are informed by the 2016 Census of 
Population and Housing (2016 Census) (ABS, 2021). This forms the socio-economic baseline against 
which potential impacts of the Proposal are assessed. 

Table 6-28 shows the demographic and employment statistics across both the local and regional study 
area and all of NSW. 

Table 6-28 Demographics and employment for 2016 

Key Demographic Wamberal - Forresters 
SA2 

Central Coast LGA NSW Average 

Statistics 2016 2016 2016 

Median age 40 42 38 

Total Resident Population 
(no. persons) 

9757 327,736 7,480,228 

Population aged <15 (no. 
persons) 

2100 60426 1,386,330 

%^ 21.5% 18.4% 18.53% 

Population aged 15+ (no. 
persons) 

7643 267312 6,093,914 

%^ 78.3% 81.6% 81.46% 

Population aged 65+ (no. 
persons) 

1642 68560 1,217,646 

%^ 16.8% 20.9% 16.27% 

Unemployment rate 198 10105 225,546 

Indigenous population (no. 
persons) 

190 12485 216,176 

%^ 1.94% 3.8% 2.9% 

Speaks a language other 
than English at home (no. 
persons) 

381 19219 735,563 

%^ 3.9% 5.9% 26.5% 

Total Labour Force 4872 149701 3,605,872 

Employed full time (FT) 2659 82786 2,134,521 

%^ 54.6% 55.3% 59.2% 

Employed part time (PT) 1732 49224 1,071,151 

%^ 35.6% 32.9% 29.7% 
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Key Demographic Wamberal - Forresters 
SA2 

Central Coast LGA NSW Average 

Employed away from 
work* 

197 5073 174,654 

%^ 4.0% 3.4% 4.8% 

Unemployed 198 10105 225,546 

%^ 4.1% 6.8% 6.3% 

Median weekly household 
income $1,852 

$1,258 
$1,486 

The industry employing the most people in the local study area in 2016 was health care and social 
assistance (17%). Comparable figures for the regional study area and NSW are 15.3 per cent and 12.5 per 
cent respectively. Approximately one third of jobs in the local study area were concentrated in construction, 
retail and education and training services, compared to 30% in the regional study area and 26.4% across 
NSW. 

The vast majority of people in the local study area use a car to travel to work, as is the case for the regional 
study area and NSW generally. Of those persons using one mode of transport travelling to work, 
approximately 88% of the local study area and 83% of the regional population drives a car, with 5% to 6% 
of both statistical areas travelling as a passenger. 

In the local area, the smaller percentages of other forms of active transport to work including cycling (0.4%) 
and walking (1%) and may indicate that currently places of work are not readily connected from homes to 
public transport hubs or have well connected local and regional active transport routes. 

Social infrastructure 
Social infrastructure refers to the facilities, structures and services that support the physical, social, cultural 
or intellectual development or welfare of the community. This includes a range of physical facilities, as well 
as the activities and programs that operate within them. 
Social infrastructure located within 400 metres of the Proposal area and the three ancillary facilities are 
shown in Figure 6-14 and Figure 6-15. 
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Community identity and values 
The Central Coast Council’s Community Strategic Plan (CSP) represents the community aspirations of the 
Central Coast Local Government Area over a 10-year period. The CSP is an overview document that 
identifies the community’s main priorities and visions for the future. 
More information on these themes is presented in Table 6-30 later in this chapter. The CSP is supported by 
the NSW Government’s Future Transport Strategy 2056 and State Infrastructure Strategy 2018-2038. 

6.11.3 Potential impacts 

Construction 

Property 
The Proposal would require the partial acquisition of up to four properties. The Proposal is unlikely to 
fragment any of these properties, as the acquisition only reduces the overall area of the lots. It should be 
noted that only one landowner would be affected by full acquisition, with two residential properties affected 
by partial acquisitions, one of which is already vacant. The partial acquisition of the four properties would 
reduce the remaining usable area of the other properties, which could restrict or remove future 
development options or could restrict activities on the land. 
The Wamberal Grocer and Fruit Market is located on a land parcel identified for partial acquisition, however 
this is subject to further investigation and negotiation with the property owner. 
Should the Wamberal Grocer and Fruit Market continue to operate on the property, it would be necessary 
for the Proposal to occupy part of the property currently used for car parking at the front of the shop. In this 
case, TfNSW would investigate a new car park within the remaining property to the south of the existing 
premises, allowing for customers to access the business safely. The acquisition of land at the front of the 
property would not otherwise alter the operation of the business, as it would retain its high degree of 
visibility, high passing trade and ability to receive deliveries via its existing side access. 
Should full acquisition of the Wamberal Grocer and Fruit Market be required, consideration should be given 
to the potential emotional impacts of acquiring a business with a strong connection to its property and 
family history. In this case, TfNSW would consider suitable timing and durations for the negotiation, 
adequate compensation, assistance in locating a new businesses and sufficient notice of the requirement 
to vacate. 

Amenity 
Amenity refers to the quality of a place, its appearance, feel and sound, and the way its community 
experiences the place. Construction of the Proposal is likely to result in a temporary adverse impact upon 
local amenity. This would primarily relate to increases in noise and air emissions, changed traffic conditions 
and access arrangements, additional traffic on roads and changes to views. These potential impacts have 
been addressed in more detail in other sections of this REF. 

Social infrastructure 
Construction impacts on Social infrastructure include noise exceedances, visual impacts and dust 
annoyances. The significance assessment for these impacts is summarised in Table 6-292. 
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Table 6-292 Summary of significance assessment for social infrastructure – construction 

Social Distance from Construction impacts Significance 
infrastructure Proposal and 

Ancillary 
Facilities 

Juniors at 6 m from the • Visual impacts to the Proposal area to the High-
Wamberal Proposal area and 

312 m from 
ancillary facility 1 

south. No visibility of any ancillary facilities. 

• Noise levels would exceed the relevant noise 
management levels at this location for some 
construction activities. 

• Temporary and intermittent increases in dust 
and air emissions 

• Temporary disruptions to driveway entry and/or 
exit. 

moderate 

Indigo Early 
Learning 
Centre/Kindy 
Patch Forresters 
Beach 

10 m from 
ancillary facility 3 

• Visual impacts to ancillary facility 3 to the north. 

• Temporary and intermittent increases in dust 
and air emissions. 

Low 

Wamberal 110 m from the • Noise levels would exceed the relevant noise High-
Public School – Proposal area and 

342 m from 
ancillary facility 1 

management levels at this location for some 
construction activities. 

moderate 

Wamberal Rural 
Fire Brigade – 

301 m from 
ancillary facility 1 

• No visibility of any ancillary facilities. 
• Temporary and intermittent increases in dust 

and air emissions. 

Low 

Reid Guy 
(Doctors) – 

64 m from 
ancillary facility 2 

• Visual impacts to ancillary facility 2 to the west 
• Temporary and intermittent increases in dust 

and air emissions. 

Low 

Beverly Carter 
(Physiotherapist) 

64 m from 
ancillary facility 2 

• Visual impacts to ancillary facility 2 to the west 

• Temporary and intermittent increases in dust 
and air emissions. 

Low 

Forresters 
Beach 
Retirement 
Village 

25 m from 
ancillary facility 3 
and 190 m from 
ancillary facility 2 

• Visual impacts to ancillary facility 2 to the south 
and ancillary facility 3 to the north. 

• Temporary and intermittent increases in dust 
and air emissions. 

Low 

The Kingdom 12 m from the • Noise levels would exceed the relevant noise High-
Hall of Proposal area management levels at this location for some moderate 
Jehovah’s construction activities 
Witness 

• Visual impacts to the Proposal area to the east 

• Temporary and intermittent increases in dust 
and air emissions. 
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Social 
infrastructure 

Distance from 
Proposal and 
Ancillary 
Facilities 

Construction impacts Significance 

Wamberal 
Cemetery 
located 

100 m from the 
Proposal area 

• Noise levels would exceed the relevant noise
management levels at this location for some
construction activities

• Temporary and intermittent increases in dust
and air emissions.

High-
moderate 

Grace 
Community 
Church 

110 m from 
Proposal area and 
342 m from 
ancillary facility 1 

• Noise levels would exceed the relevant noise
management levels at this location for some
construction activities.

Moderate 

Christian 
Reformed 
Church of 
Wamberal 

202 m from 
ancillary facility 1 

• Visual impacts to ancillary facility 2 to the west

• Temporary and intermittent increases in dust
and air emissions.

Low 

Forresters 
Beach Seventh 
day Adventist 
Church 

172 m from 
ancillary facility 3 

• Temporary and intermittent increases in dust and
air emissions.

Low 

The Gym at 
Forries and The 
Swim School at 
Forries 

8 m from ancillary 
facility 3 

• Visual impacts to ancillary facility 3 to the north

• Temporary and intermittent increases in dust
and air emissions.

Low 

Batea Bat 
Playground and 
AFL field 

370 m from 
ancillary facility 3 

• Temporary and intermittent increases in dust
and air emissions.

Low 

Albatross Close 
Reserve 

302 m from 
ancillary facility 2 

• Temporary and intermittent increases in dust
and air emissions.

Low 

Wamberal 
Physiotherapy at 
Forries 

8 m from ancillary 
facility 3 

• Visual impacts to ancillary facility 3 to the north

• Temporary and intermittent increases in dust
and air emissions.

Low 

Access 
Changes to property access have been discussed in Section 6.6.3. Alternative access would be maintained 
during construction and residents and businesses would be notified of the changes well in advance. 
Impacts to travel times arising from changes to access arrangements are expected to be minor as access 
closure would be limited to short periods. Upon completion of works, commercial, community and private 
property accesses would be reinstated and/or relocated as required. This would be done in accordance 
with the CTMP. 

Road Connectivity 
As discussed in Section 6.6.3, construction activities are likely to require temporary lane closures and 
changes to speed limits on Tumbi Road and the Central Coast Highway. Motorists using these roads may 
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experience temporary delays to their journey during construction, which may result in stress, anxiety or 
frustration. It should be noted that these impacts would be localised to the intersection area and this area 
currently suffers delays during peak periods. 

Traffic impacts would be managed in accordance with the ‘Traffic control at work sites – Technical Manual’ 
v.6.0 (Transport for NSW, 2020) and the Construction Traffic Management Plan (CTMP) to be prepared by
the construction contractor. This may include temporary reductions in speed limits around construction
works.

Public transport 
Changes to public transport have been discussed in Section 6.6.3. Given the low number of affected public 
transport services, noting that existing bus services would remain in operation during construction, the 
socio-economic impact of these changes would be minor. 

Active transport 
Changes to active transport connectivity have been discussed in Section 6.6.3. Widening the road has the 
potential to create more of a psychological barrier to people attempting to cross the highway. This has the 
potential to lead to disrupt community connections to facilities such as Wamberal Cemetery and local bus 
stops. 

The safety and subsequent user experience of pedestrian and cyclist routes around construction sites 
would likely be temporarily affected due to the introduction of construction activities, heavy vehicles and 
construction traffic into the local environment. This has the potential to result in: 

• An increase in the amount of uneven surfaces (due to cracks in the existing roads and pavements from
construction vehicles or activities) or construction debris (nails, soil runoff etc.) on pedestrian and cyclist
routes, which may increase trip hazards and injuries, travel times (if tyre punctures occur) or a reduce in
the appeal of the route

• Increased pedestrian/cyclist conflicts with vehicles.
As discussed in Section 6.6.3, diversions around the Proposal area, such as alternative crossings, would 
be provided where possible. Nonetheless, the introduction of temporary crossings, delays due to 
construction vehicles entering and exiting sites or extended travel routes may temporarily increase 
pedestrian wait times and journey to work times for active transport commuters. 

As discussed in Section 6.6.3, pedestrian access would be managed in accordance TMP to be prepared by 
the construction contractor. This would include temporary reductions in speed limits around construction 
works and alternative passage routes for pedestrians and cyclists. 

Impacts to community values 
A summary of the assessment of impacts to community values during the construction of the Proposal is 
provided in Table 6-30. 

Table 6-30 Assessment of impacts to community values 

Community value / aspiration and Council Strategy 
relevant to the Proposal 

Potential impacts 

• Belonging
- Work within our communities to connect

people, build capacity and create local
solutions and initiatives

- Enhance community safety within
neighbourhoods, public spaces and places.

• The Proposal is expected to improve the
connection of the Central Coast Highway by
widening the highway to allow for two lanes
in each direction, therefore improving road
connections and journey times within the
local area. The installation of dedicated
turning lanes at the highway and Tumbi
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Community value / aspiration and Council Strategy 
relevant to the Proposal 

Potential impacts 

Road intersection would also enhance 
community safety within the area. 

• The Proposal would improve existing
shared path connections, including the re-
establishment of footpaths removed to
facilitate construction of the new intersection
and road widening.

Public transport services would continue to be 
available to the community. Refer to Section 6.6 
for further discussion on access and transport 
related impacts. 

• Smart
- Target economic development in growth areas

and major centres and provide incentives to
attract businesses to the Central Coast

- Facilitate economic development to increase
local employment opportunities and provide a
range of jobs for all residents

• The Proposal is expected to support
business opportunities during the
construction period. Businesses would
benefit from Proposal by providing the
construction workers with general goods
and services. Existing businesses along the
route would be able to continue operating.

Support businesses and local leaders to mentor young 
people in skills development through traineeships, 
apprenticeships and volunteering. 

• The Proposal is estimated to create up to 30
full time equivalent jobs. Local benefits are 
expected to flow from construction worker 
expenditure to businesses in the local study 
area and neighbouring areas. There may 
also be an increased demand for 
accommodation with workers staying in the 
area which could result in increased 
customer walk-ins. Once operational, the 
Proposal is expected to improve through 
traffic movements along the highway, 
improving the safety, connectivity and 
amenity for the benefit of shoppers, visitors 
and businesses. 

Impacts to businesses including the Wamberal 
Grocer and Fruit Market have been assessed in 
subsequent sections. 

• Green
- Incorporate renewable energy and energy

efficiency in future design and planning and
ensure responsible use of water and other
resources

- Address climate change and its impacts
through collaborative strategic planning and
responsible land management and consider

• Sustainability initiatives have been
embedded into the urban design and
landscaping outcomes and would be further
considered in detailed design and
procurement. Sustainability initiatives would
address waste and materials, biodiversity
conservation, the supply chain amongst a
range of other initiatives.

targets and actions

Address climate change and its impacts through 
collaborative strategic planning and responsible land 
management and consider targets and actions 

• Environmental issues during construction
are discussed within the REF, with
mitigation measures to be implemented to
appropriately minimise or mitigate
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Community value / aspiration and Council Strategy 
relevant to the Proposal 

Potential impacts 

environmental impacts. The design has 
considered the biodiversity values of the 
local and wider region and maintained 
where feasible habitat linkages. 

Biodiversity is addressed in Section 6.1 of the 
REF. 

• Responsible TfNSW have engaged in early consultation with 
- Engage with the community in meaningful

dialogue and demonstrate how community
participation is being used to inform decisions

the community throughout the preferred option 
selection process and continues to keep the 
community and stakeholders informed and 
proactively consulted throughout the 

- Solve road and drainage problem areas and development of the Proposal. 
partner with the State Government to improve • The REF would also be on public display
road conditions across the region and invitations would be sent to the

Improve pedestrian movement safety, speed and community to comment on the proposed
vehicle congestion around schools, town centres, Tumbi Road intersection upgrade.
neighbourhoods, and community facilities. Consultation activities during this display

period would include:
• Briefings with CCC and other relevant

stakeholders
• Advertisement in local newspapers
• An online community engagement portal and

update to the webpage
Proposal updates distributed to the community 
and stakeholders inviting feedback on the 
Proposal. 

• Liveable • Potential impacts would be limited to
- Design long-term, innovative and sustainable indirect amenity impacts which may

transport management options for population temporarily impact social infrastructure
growth and expansion within proximity of the Proposal area.

Create a regional network of interconnected shared Construction of the Proposal is not anticipated 
pathways and cycle ways to maximise access to key to impact road, pedestrian or cycleway 
destinations and facilities. networks during the construction period to any 

great extent. Public transport services would 
continue to be available to the community. 

Once operational the Proposal would provide 
an accessible, controlled and safe crossing with 
links for future regional shared path 
development. 

The overall socio-economic significance is moderate-low due to the potential minor changes to amenity, 
traffic and access, heritage impacts and economic impacts. 

Business impacts 
Passing trade 
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Passing trade refers to customers who choose to visit a business because they see it when walking or 
driving past, or as a matter of convenience when en route to another destination, rather than an intentional 
trip with that business as the desired destination. 

During construction passing trade for local businesses is likely to be affected by reduced visibility of some 
business premises. This impact would affect certain businesses more than others depending on their 
nature. For example, the Wamberal Grocer and Fruit Market is likely to rely heavily on passing trade 
(assuming it does not cease operating and vacate its existing premises as a result of the impact of partial 
acquisition). For this business the presence of construction activities may result in a reduction in passing 
trade and subsequent impacts to revenue. This may be somewhat mitigated through the use of signage on 
the road notifying passing motorists that the business is still open and operating during construction. 

Other businesses adjacent to the Proposal area, such as the Pacific Garden Hotel, the Lantern Palace 
Restaurant and Juniors at Wamberal are more likely to rely on bookings and as such would not be as 
affected to the same degree by changes in passing trade. 

Adverse impacts to passing trade may be somewhat offset by spending by construction workers. 
Spending by these workers would also benefit other nearby businesses north and south of the Proposal 
area, particularly food/beverage providers (i.e. bakeries, restaurants, cafes, and bottle shops), hospitality 
services (i.e. hotels), and petrol stations. This could generate increased business revenue, resulting in a 
minor direct benefit. 

Business access and timing 

Businesses may be affected due to delayed or hindered access to workplaces or servicing areas owing to 
local traffic construction constraints and congestion. This has the potential to affect customer base of a 
business, as patrons may be discouraged to attend a business due to the accessibility challenges, resulting 
in a potential loss of trade. The productivity of employees may also diminish due to construction traffic or 
travel delays. Employees may arrive late to work or need to leave earlier in response to changes in traffic 
conditions. 

To mitigate these risks, construction staging would be developed to minimise impacts on the road network, 
with activities which could substantially affect congestion being carried out outside peak periods where 
practical. Property access would be maintained as far as practicable throughout construction, including 
access to businesses. 

Access to the Wamberal Grocer and Fruit Market (assuming it does not cease operating and vacate its 
existing premises as a result of the impact of partial acquisition) would be retained, however formal and 
informal customer parking would be reduced as the kerbside parking would be removed and the ability of 
vehicles to informally pull over on the highway would be prevented. The removal of this parking would 
affect the business’s services and parking convenience for workers and customers (especially elderly 
customers, those with a disability or families with young children). The CTMP would include a car parking 
strategy detailing measures to manage parking and access impacts. 
As discussed in Section 6.6.3, existing access to the Pacific Garden Hotel and Lantern Palace restaurant 
would be retained in place and augmented with an auxiliary left turn lane for northbound traffic. A new u-
turn facility for southbound traffic to turn back northbound to access the hotel and restaurant would also be 
provided. 

Business amenity 

Most businesses in the local area would only experience minor impacts to amenity. The presence of 
construction vehicles on the road network, ancillary facilities and construction activities would affect the 
visual, noise, air quality and traffic amenity of the environment surrounding businesses. Potential impacts to 
amenity would primarily be associated with businesses located in proximity to construction activities, 
including ancillary facilities. Most businesses in the local area would only experience minor impacts to 
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amenity. Furthermore, amenity impacts would be controlled by regular engagement with owners, screening 
and onsite controls (dust and noise etc). 

Ancillary facilities would also be screened and managed thereby reducing amenity impacts to surrounding 
businesses. 

The significance assessment for these impacts is summarised in Table 6-31. 

Table 6-31 Summary of significance assessment for business impacts during construction 

Impact Magnitude of impact Sensitivity of receivers Significance 

Access and travel 
time 

Low Low Low 

Business amenity Low Moderate Moderate-low 

Economic impacts 
Construction activity directly benefits the economy by injecting economic stimulus benefits into the local, 
regional and state economies. The economic benefit of construction is multi-dimensional, including: 

• Job creation and the continuation of employment – elements of the Proposal would require major
goods and services including excavation and earthmoving equipment, building materials and ongoing
services such as transport. Direct employment of about 30 workers would be required for
approximately 12 to 18 months

• Generation of income – the Proposal would generate income within the local and wider community by
providing income for direct and indirect employment, together with the multiplier effect of Proposal
income expenditure. This would continue the support of the local community through a period of rapid
and transformative change

• Supply of goods and services – local businesses would benefit from Proposal by providing the
Proposal with general goods and services.

Operation 

Property acquisition 
Certain properties would be acquired (fully or partially), with some land being temporarily leased for use as 
ancillary facilities. This acquisition would not result in any permanent changes to land use, with all of these 
properties retaining their existing formal land zoning. All such properties would be left in a state that is 
suitable for this future purpose (subject to agreement with the landowner). In addition to this, the existing 
land use of the road corridor would remain the same. As such, there would be no long-term changes to 
land use. 

One residence would need to be fully demolished for the proposal, but this property is isolated in a lower 
density area. The property would retain its existing zoning following construction of the Proposal. 

The operational Proposal would only permanently change land use in areas subject to road widening that 
are converted from their existing land use to road corridor. On this basis the overall socio-economic 
significance of property acquisition on community wellbeing associated with the Proposal would be low, 
noting that impacts to property and landowners (acquisition and demolition) occur during the construction 
stage. 

Amenity 
Operation of the Proposal would alter the local amenity of the area. This would primarily relate to amenity 
impacts from road traffic noise, changed traffic patterns, change in air quality and visual impacts where 
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views of the pastoral and wider landscape may be obstructed by the road infrastructure. These potential 
impacts have been addressed elsewhere in this REF. 

Amenity impacts would be appropriately managed with the relevant safeguards provided in each section 
above. The significance assessment for these impacts is summarised in Table 6-32. Traffic amenity is 
assessed in the subsequent subsection (Access and connectivity). 

Table 6-32 Summary of significance assessment for property acquisition impacts 

Impact Magnitude of impact Sensitivity of receivers Significance 

Noise and 
vibration 

Low Moderate Moderate to 
Low 

Air quality Negligible High Negligible 

Visual amenity Moderate to Low Moderate to Low Moderate, 
Moderate to 
Low 

Access and connectivity 
As discussed in Section 6.6.3, all properties affected by changed access arrangements as a result of the 
Proposal would be provided with restored or new permanent access arrangements during operation, 
including properties that would be fragmented. A u-turn facility would allow for southbound vehicles to turn 
around and access the Pacific Garden Hotel, and the Forrester’s Beach Garden Centre though right turns 
out of the hotel driveway would still be removed. 

Also discussed in Section 6.6.3, a raised median constructed as part of the proposal would restrict access 
to other properties on the western side of the highway for southbound traffic, as would the removal of the u-
turn opportunity at the existing roundabout at Tumbi Road. U-turns are still possible further south at the 
Ocean Beach Road roundabout. 

Impacts to parking availability and active transport connectivity are considered negligible. Improved shared 
path connections would be installed as part of the Proposal, including the re-establishment of footpaths to 
facilitate the new intersection and road widening. Furthermore, subject to agreement with the property 
owner a new customer carpark would be constructed for the Wamberal Grocer and Fruit Market (and 
assuming it does not cease operating and vacate its existing premises as a result of the impact of partial 
acquisition), to ensure vehicles remain off the highway. 

Public transport 

As discussed in Section 6.6.3, a new permanent bus stop would be constructed approximately 30 metres 
north of the Tumbi Road intersection. This would consolidate bus stops 2260174 and 2260187. This 
change would require pedestrians to adjust their local walking routes to access the new bus stop. 

In the case of bus stop 2260174, this impact would be negligible and people could still access the stop from 
the Tumbi Road direction and would only need to walk a short distance north of the intersection instead of 
south. In the case of bus stop 2260187, people would need to walk to the end of Tumbi Road and slightly 
north on the Central Coast Highway, a distance of approximately 80 metres from the current stop location. 
A new footpath on this side of Tumbi Road would also improve accessibility. 

Community members who live to the west of the Central Coast Highway may be affected by this change, 
however the additional distance (less than 150 metres) is minor and may be manageable for most people. 
Accessibility would be substantially improved through the provision of new footpaths along Tumbi Road and 
the Central Coast Highway, as well as dedicated pedestrian crossings across all arms of the upgraded 
intersection. Furthermore, the new footpath connection from the southern end of Old Tumbi Road to the 

Central Coast Highway and Tumbi Road Intersection Upgrade 
Review of Environmental Factors 

145 



   
 

 

 

 

 

 
  

 

    
     

 
 
 

  

 
   

 
  

 
 

 
 

 

 
 

 

 

 

  

 
 

  

 
 
 

 

 

 
 

 

  
 

 

 

western side of the Central Coast Highway would provide a more direct path for residents on Barooga 
Road, Inala Place and Old Tumbi Road, removing the need to walk via Dalpura Road. 

As discussed in Section 6.6.3, the consolidation of bus stop 2260174 and bus stop 2260187 would 
eliminate the need for people to walk between two separate bus stops should they wish to change between 
route 48 and another regional service. This would increase the accessibility of broader regional bus routes, 
particularly for people living in Wamberal, Tumbi Umbi and Killarney Vale. Access to bus stop 2260137 
would be improved through the provision of dedicated pedestrian crossings and signals across all arms of 
the upgraded intersection. 

The expected reduction in queuing traffic around the existing intersection during peak travel times with the 
Proposal is also expected to improve the reliability of bus services and access to public transport. 

Social infrastructure 
Operational impacts may include noise exceedances and visual impacts from the new intersection. The 
significance assessment for these impacts is summarised in Table 6-33. 

Table 6-33 Summary of significance assessment for social infrastructure 

Social 
infrastructure 

Distance from Proposal Operational impacts Significance 

Juniors at 6 m from the Proposal area Operational impacts visual Moderate - low 
Wamberal impacts from the new 

intersection to the south. 
Noise impacts are not expected 
to substantially increase, noting 
the Proposal would not 
increase road traffic noise by 
more than 2 dB. 

Vehicles leaving the facility 
wishing to travel north on 
Tumbi Road are likely to use 
the existing roundabout to u-
turn. Once operational this 
movement would not be 
possible, and an alternative 
route utilising the Crystal Street 
roundabout or Bellevue Road 
would be required, resulting in 
an increase to journey times. 

Wamberal Public 
School 

110 m from the Proposal area Views to the new intersection 
from this location would be 
shielded by existing vegetation 
cover. Noise impacts are not 
expected to substantially 
increase, noting the Proposal 
would not increase road traffic 
noise by more than 2 dB. 

Negligible 

The Kingdom Hall 12 m from the Proposal area Visual impacts to this location Moderate-low. 
of Jehovah’s would be shielded by the 
Witnesses substantial vegetation within 

the property. Noise impacts are 
not expected to substantially 
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Social 
infrastructure 

Distance from Proposal Operational impacts Significance 

increase, noting the Proposal 
would not increase road traffic 
noise by more than 2 dB. 

Grace Community 
Church 

110 m from Proposal area Views to the new intersection 
from this location would be 
shielded by existing vegetation 
cover. Noise impacts are not 
expected to substantially 
increase, noting the Proposal 
would not increase road traffic 
noise by more than 2 dB. 

Negligible 

Wamberal 
Cemetery 

100 m from the Proposal area Impacts to amenity at this 
locations are unlikely. 

Moderate-low. 

Sense of Place 
In general, sense of place describes the relationships people have with places, expressed in different 
scopes of human life such as daily movements, emotions, stories, and personal experiences. This sense is 
important to people’s feeling of connection to their physical location and its community, and usually has a 
strong affinity with personal history in that place. 
The Proposal would result in a range of physical changes to this location with view to reducing congestion 
at peak travel times and increasing accessibility of the land around the intersection, particularly for 
pedestrians, bus users and cyclists. This would have the dual benefit of providing improving access for 
motorists to their local area while also increasing safe access to social infrastructure such as the Wamberal 
Lagoon Nature Reserve and Wamberal Cemetery. The improvements have the potential to increase 
people’s physical and emotionally connection to these places, contributing to an improvement in their sense 
of place in their local community. 

Business and economic impacts 
Given existing, the overall magnitude of impacts to businesses is considered to be negligible for the 
following reasons: 

• Access – local access and traffic arrangements would be improved during operation. For the Pacific
Garden Hotel, vehicles leaving to travel southbound would need to turn around at the Crystal Street
roundabout, 600 metres to the north. Access and travel time to the Wamberal Grocer and Fruit Market
would depend on the outcome of ongoing discussions with the landowner. Should the business be able
to continue to operate, the existing combined access and car park area would be removed to facilitate
the widened road. In this case a new car park would be provided to the south of the existing building,
with a safer, formalised access being provided for motorists entering and exiting the premises. As with
other businesses near the Proposal, travel time to this business would improve through the reduction in
congestion during peak times, shortening the time it takes for customers, deliveries and employees to
access the business. On this basis the proposal would be a clear benefit to access and travel time for
this business.
In the event that this business is required to vacate its existing premises, access and travel time
impacts to it would not be relevant. There may however be a small benefit to users of the Central Coast
Highway who would not be affected by vehicles turning in and out of the business across a widened
road, cycle path and footpath.
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• Urban design and amenity - The urban design components and improved connectivity at the
upgraded intersection would make the area more visually appealing which may change customers’
perception of the area. The proposal would not contribute to additional dust generation, exceed the
noise or generate additional traffic. Reduced queuing of vehicles along all roads at peak travel times
would also improve local amenity and views.

• Passing trade - Detailed design would explore opportunities for signage and pedestrian wayfinding to
local businesses resulting in a positive impact on local businesses by improving passing trade.
Improved peak traffic flows at the intersection would also improve connections for passing trade.

• Customer base – Customer base would remain unchanged as the proposal would not result in a
change to the demographic profile and no significant employment opportunities expected. Should
Wamberal Grocer and Fruit Market required to vacate its existing premises to accommodate Proposal,
any changes to passing trade would be negligible, although there would be a local impact for the
neighbouring community on employment and convenient access to grocery items.

6.11.4 Safeguards and management measures 

Impact Environmental safeguards Responsibi
lity 

Timing 

Community A Community Liaison Plan (CP) will be prepared Contractor Construction 
cohesion and implemented as part of the CEMP to ensure 

provision of timely and accurate information to the 
community during construction. The CP will include 
(as a minimum): 
• Processes to actively identify the affected local

community and obtain contact details, including
routine review.

• Consultation activities to provide advance
notification of details and timing of proposed
activities to affected residents, including for
notifying traffic changes and access changes,
major project milestones and managing night
and weekend work processes.

• Project hotline or contact number for complaints
• How the Proposal webpage will be maintained

for the duration of the Proposal.
A complaints handling procedure.

Public transport Further consultation with bus companies will be 
undertaken to confirm and refine bus stop changes 
and design. This should also include an audit of the 
layout of the bus stops and how that may impact on 
shared path users and pedestrian routes. 

Contractor Detailed 
Design 

Access impacts Advance notice (at least 3 weeks) of changes to 
bus stops, pedestrian paths and cycle 
arrangements will be made to surrounding 
communities. This will also note the temporary 
impacts to the Juniors at Wamberal childcare centre 
access and impacts to the Kingdom Hall of 
Jehovah’s Witnesses access and parking. 

Contractor Construction 
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Impact Environmental safeguards Responsibi
lity 

Timing 

Business impacts The Proposal will regularly engage with directly 
affected businesses regarding the progress of the 
Proposal to allow businesses time to prepare for 
changed local conditions through the area. 

TfNSW 
Project 
Manager 

Detailed 
Design/ 
Construction 

Business impacts Temporary ‘open for business’ signage options will 
be investigated and installed at businesses located 
within the Proposal if construction staging is likely to 
impact access or visibility. 

Contractor Construction 

Further 
stakeholder 
engagement 

Ongoing consultation will occur with directly 
affected residents and businesses throughout the 
development of the detailed design and during 
construction. This will include information on 
relevant impacts during construction including 
changes to property, access and adjustments to 
accommodate the Proposal. 

TfNSW 
Project 
Manager 

Detailed 
Design/ 
Construction 

Further 
stakeholder 
engagement 

Ongoing consultation will occur with directly 
affected residents and businesses throughout the 
development of the detailed design and during 
construction. This will include information on 
relevant impacts during construction including 
changes to property, access and adjustments to 
accommodate the Proposal. 

TfNSW Detailed 
design and 
construction 

6.12 Air quality 

6.12.1 Existing environment 

The existing air quality of the surrounding environment is considered to be characteristic of a suburban 
environment. Sensitive receivers in the vicinity of the Proposal include residential receivers, students and 
staff members who live, work or attend school in the local area. 

A search of the National Pollutant Inventory database 2019/2020 data was undertaken within the vicinity of 
the intersection and the three potential ancillary facilities. The closest source was Wonga Point Outfall 
located at Bateau Bay Sewerage Treatment Plant. This source is about 2.2 kilometres north of ancillary 
facility 3 and about 4.17 metres north of the construction site. Given the distance it is unlikely this source 
would affect the Proposal area. 

Other contributors to air quality within the local area would include emissions from motor vehicles on the 
surrounding road network. 

6.12.2 Potential impacts 

Construction 
Temporary air quality impacts that have the potential to occur during construction include minor increases 
in dust from excavation and other emissions associated with internal combustion engines of construction 
vehicles, plant and equipment. Specific sources could include: 
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• Vehicle and plant movements and earthworks in the ancillary facility areas

• Stockpile use

• Demolition of existing roundabout island and footpaths

• Construction of new retaining walls

• Earthworks associated with driveway restoration and relocation and property adjustments

• Trenching and excavation for the footpath work and relocation of services

• Trenching and excavation for the culvert extensions

• Placement of heavy bound road base

• General embankment fill

• Loading and transfer of material from trucks

• Other general construction activities.
Dust emissions during construction would increase compared to the existing background levels. These 
emissions would however be temporary and generally localised to active work areas. The degree of impact 
would vary throughout construction, with greater impacts expected during early site establishment and bulk 
earthworks phases. 
The activities outlined above would also lead to temporary and localised increases in exhaust emissions. 
Prolonged windy weather conditions may also result in dust emissions from uncovered and unsealed 
surfaces. 
Given the somewhat elevated background levels of air pollutants associated with the existing road and 
peak period congestion, the marginal and temporary increase associated with the Proposal and the 
operation of ancillary facilities are not expected to result in any significant air quality impacts. 

Operation 
The Proposal has been designed to accommodate background growth in traffic levels in the area by 
providing a more efficient intersection that minimises average delays, particularly during peak periods. 
Given the Proposal has not been designed to, and is not expected to, induce new traffic to the area it is 
expected that the overall operational emissions would not increase substantially compared to the existing 
scenario. 

Air quality impacts associated with idling traffic at the proposed traffic lights may lead to localised increases 
in exhaust emissions. This is expected to be offset over time however by the reduction in queues at peak 
periods. It should be noted that the existing roundabout in peak periods would have a similar air quality 
impact. It is also expected that in the coming years improvements in automotive technology would reduce 
overall vehicle emissions through increases in efficiency of engines, greater prevalence of idle-stop 
technology and the expected trend to an all-electric fleet. This is outlined in the strategies identified in 
Section 2.1, including the Future Transport Strategy 2056. 

6.12.3 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Air Quality Air quality management measures for the proposal area 
and any ancillary facilities will be implemented as part of 
the CEMP. The CEMP will identify: 
• Potential sources of air pollution (such as dust,

vehicles transporting waste, plant and equipment)
during construction

Contractor Construction 
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• Air quality management objectives consistent with
relevant published EPA and/or DPIE guidelines.

• Mitigation and suppression measures to be
implemented.

• Methods to manage works during strong winds or
other adverse weather conditions

• A progressive rehabilitation strategy for exposed
surfaces

• Community notification and complaint handling
procedures.

Air Quality • To minimise the generation of dust from construction
activities, the following measures will be implemented
both for the Proposal site and any ancillary
facilities/compounds:
- Apply water (or alternate surface stabilisation

measures) to exposed surfaces (e.g. unpaved
roads, stockpiles, hardstand areas and other
exposed surfaces)

- Install screening, buffers and sealed hardstands
and access tracks for ancillary facilities.

- Cover stockpiles when not in use and locate
away from areas next to residences

- Appropriately cover loads on trucks transporting
material to and from the construction site and
securely fix tailgates of road transport trucks prior
to loading and immediately after unloading

- Prevent mud and dirt being tracked onto sealed
road surfaces.

- Progressively apply final stabilisation or
landscaping to disturbed surfaces as completed

Methods for management of dust and site vehicle 
emissions will be incorporated into project inductions, 
training and pre-start/toolbox talks. 

Contractor Construction 

Air Quality Vehicle and machinery movements during construction 
will be restricted to designated areas and 
sealed/compacted surfaces where practicable. Access 
tracks and gate access will be regularly swept and 
watered down at gate access and on site access tracks. 

Contractor Construction 

Air Quality Plant and machinery will be regularly checked and 
maintained in a proper and efficient condition. Plant and 
machinery will be switched off when not in use and not left 
idling. 

Contractor Construction 
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Impact Environmental safeguards Responsibility Timing 

Air Quality Plant and machinery will be regularly checked and 
maintained in a proper and efficient condition. Plant and 
machinery will be switched off when not in use and not left 
idling 

Contractor Construction 

6.13 Waste and resource use 

6.13.1 Policy setting 

The waste regulatory framework for NSW is administered under the principal legislation of the Protection of 
the Environment Operations Act 1997 (POEO Act) and the Waste Avoidance and Resource Recovery Act 
2001 (WARR Act). The purpose of these Acts are to prevent degradation of the environment, eliminate 
harmful wastes, reduce the amount of waste generated and establish priorities for waste reuse, recovery 
and recycling. The WARR Act establishes a waste hierarchy, which comprises the following principles:  

• Avoidance of waste – minimising the amount of waste generated during construction by avoiding
unnecessary resource consumption (i.e. avoiding the use of inefficient plant and construction equipment
and avoiding materials with excess embodied energy, waste and excessive packaging)

• Resource recovery – reusing, reprocessing and recycling waste products generated during construction
to minimise the amount of waste requiring disposal

• Disposal – where resources cannot be recovered, they would be appropriately disposed of to minimise
the potential adverse environmental impacts likely to be associated with their disposal.

By adopting the WARR Act principles, TfNSW encourages the most efficient use of resources and reduces 
cost and environmental harm in accordance with the principles of ecologically sustainable development. 

6.13.2 Potential impacts 

Construction 

Resource use 
The Proposal would require the use of a range of resources including, but are not limited to: 

• Resources associated with the operation of construction vehicles and machinery, such as diesel and
petrol

• Material required for construction including concrete, road base, asphalt, spray seal, sand, aggregate
and steel

• Materials for earthworks, such as topsoil, mulch, general fill and select fill

• Materials required for road signage, linemarking, roadside barriers and guide posts

• Construction water (for concrete mixing and dust suppression).
The initial estimated source and quantities for these materials are outlined in Section 3.3.6. The materials 
required for construction of the Proposal are not currently limited in availability, however any non-renewable 
materials would be used conservatively. 

The reuse of waste on-site would assist in minimising resources required for construction. Where possible, 
excavated spoil would be re-used again onsite in construction and landscaping activities. Excess spoil, not 
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suitable for reuse, would be disposed of in accordance with safeguards and mitigation measures outlined 
below. 

TfNSW contractors are required to use recycled-content materials where they are cost and performance 
competitive and are the environmental equivalent (or better) than non-recycled alternatives as described in 
the Roads and Maritime Environmental Sustainability Strategy 2019-2023. This may include the 
specification of greater content of recycled material in products such as road base and asphalt. Excess 
material from the Proposal would also be used on site where possible. Excess fill left over from other local 
road projects may also be used for the Proposal where suitable i.e. where fill meets the contaminated 
material classification and quality requirements. 

Waste streams 

Construction of the proposal would generate a number of waste streams. Most waste material anticipated 
to be generated during construction would be classified as ‘general solid waste (non-putrescible)’, though 
certain waste may be classified as ‘special waste’. The quantities of waste generated by these activities are 
not likely to be substantial. 

Waste streams likely to be generated during the construction stage include: 

• Construction and demolition waste from removal of redundant infrastructure, existing road surface, road
furniture, concrete and utility relocations

• Excess construction materials

• Excess spoil from excavations unsuitable for re-use

• Green waste from tree and vegetation removal

• Paper and packaging wastes from materials brought to site

• Sewage from ablutions

• Redundant erosion and sediment controls

• Waste water from wash down or bunded areas

• Materials from redundant signage (steel, aluminium, glass, plastic)

• Potential asbestos and other hazardous waste from existing utilities and redundant structures

• General and domestic waste from ancillary facilities.
There would be limited opportunities for re-use of materials given the nature of the activities proposed, 
however recyclable materials would be recycled at a licenced waste facility. Spoil generated from 
earthworks could potentially be re-used in some locations providing it meets the appropriate soil quality and 
classification standards for re-use. Biodegradable and re-usable options, where not required for structural 
uses, may also be investigated, including using geo fabric covers during the construction period. 

Materials and spoil found unsuitable for re-use would be classified in accordance with the Waste 
Classification Guidelines (EPA, 2014) and disposed of at an approved licenced recycling or waste disposal 
facility accordingly. 

Hazardous waste 

As discussed in Section 6.5.3, there is the potential for asbestos containing material (ACM) to be 
encountered during site establishment works at ancillary facilities 2 and 3. Exposure to asbestos containing 
material presents a health and safety risk to construction personnel and nearby residential receivers if not 
identified or managed appropriately. To address this risk, an Asbestos Management Plan (AMP) would be 
prepared prior to construction for use at ancillary facilities 2 and 3. The AMP would outline appropriate 
handling, removal and disposal procedures should asbestos containing materials be encountered during 
construction. 
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As discussed in Section 6.5, an unexpected finds procedure for other contaminants would also be 
developed as part of the CEMP. 

Operation 
During operation waste would be generated during routine maintenance and repair activities required over 
time. The type and volume of wastes generated would be dependent on the nature of the activity, but would 
predominately consist of vegetative waste, oils, road materials and road furniture used in repair and 
maintenance works. There is the potential contaminated waste resulting from fuel spills and leaks 
associated with traffic crashes. General roadside litter is also expected. 

With the implementation of standard work practices during routine maintenance and repair activities, the 
type of operational waste streams is expected to be manageable in accordance with relevant legislation 
and policies (WARR Act and WARR strategy). Quantities of waste are expected to be small, as 
maintenance work would be limited and localised. 

6.13.3 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Waste and 
resource use 

Waste management measures and procedures 
shall be prepared for the CEMP which follows 
the Roads and Maritime Technical Guide: 
Management of road construction and 
maintenance waste. 

All wastes will be managed in accordance with 
the Protection of the Environment Operations Act 
1997. 

The measures will include but not be limited to: 
• Measures to avoid and minimise waste

associated with the project
• Consideration of resource management

hierarchy principles
• Procedures to ensure the legal classification

of wastes and management options (re-use,
recycle, stockpile, disposal)

• Procedures for storage, transport and
disposal including the identification of
suitable temporary storage areas for
material awaiting classification

• Measures for collecting and removing waste
from site progressively and completely by
proposal completion

• The preparation and maintenance of a
Waste Management Register

• Statutory approvals required for managing
both on and off-site waste, or application of
any relevant resource recovery exemptions

• Monitoring, record keeping and reporting

Contractor Construction 
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Impact Environmental safeguards Responsibility Timing 

Waste and 
resource use 
/Contamination 

The CEMP for the Proposal will include 
procedures for waste disposal and tracking 
including disposal of fill, soil and bedrock in 
accordance with the NSW EPA (2014) Waste 
Classification Guidelines and applicable 
provisions under the PoEO Act. Work, health 
and safety controls to prevent exposure of 
construction workers to contamination will be 
implemented in accordance with the 
requirements of the Work Health and Safety Act 
2011 and the Work Health and Safety Regulation 
2017. 

Contractor Construction 

Waste and 
resource use 

If vegetation is to be mulched and transported 
off-site for beneficial re-use, it is to be assessed 
for the presence of weeds, pests, and other 
diseases and a Mulch Management Plan 
prepared in accordance with the Roads and 
Maritime Technical Procedure: Mulch 
Management. 

The use and storage of mulch onsite from any 
source will be in accordance with Roads and 
Maritime’s environmental Direction 25: 
Management of Tannins from Vegetation Mulch. 

Contractor Construction 

Waste and 
resource use 

An Asbestos Management Plan (AMP) shall be 
prepared for the ancillary facilities where ACM 
may be located. The AMP will set out how 
asbestos or ACM will be managed and disposed 
of during construction if encountered. 

The AMP shall be prepared in accordance with 
SafeWork NSW’s Code of Practice – How to 
Manage and Control Asbestos in the Workplace 
(SafeWork NSW, 2016) and Working with 
Asbestos: Guide 2008 (WorkCover NSW, 2008). 

Contractor Construction 

Waste and 
resource use 

A dedicated concrete washout facility will be 
provided during construction so that runoff from 
the washing of concrete machinery, equipment 
and concrete trucks can be collected and 
disposed of at an appropriate waste facility. 

This facility will not be located near drainage 
points or disturbed areas which discharge to 
nearby coastal wetlands or the boundary of the 
Wamberal Lagoon Nature Reserve. 

Contractor Construction 

Waste and 
resource use 

Waste material, is not to be left on site once the 
works have been completed. 

Contractor Construction 

Waste and 
resource use 

Waste is not to be burnt on site. Contractor Construction 
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Impact Environmental safeguards Responsibility Timing 

Waste and 
resource use 

Asbestos removal must be undertaken in 
accordance with Working with Asbestos Guide 
2008 published by WorkCover Australia. This 
includes low risk items such as ACM pipes and 
unexpected finds containing ACM. 

Contractor Construction 

Waste and 
resource use 

A completed and signed notice under section 
143(3A) of the Protection of the Environment 
Operations Act 1997 (NSW) (“POEO Act”) 
(“s.143 Notice”) will be received by either TfNSW 
or its contractors prior to transporting project 
waste generated by or for TfNSW to a place that 
is not owned by TfNSW and is not a licensed 
landfill or resource recovery facility. 
TfNSW and its contractors will ensure that such 
waste is appropriately classified and correctly 
described on the s.143 Notice and the receiving 
site has the appropriate approvals for the waste. 

Contractor Construction 

Waste and 
resource use 

Works sites will be maintained, kept free of 
rubbish and cleaned up at the end of each 
working day. 

Contractor Construction 

Waste and 
resource use 

Waste bins will be provided for workers for 
general waste collection. 

Contractor Construction 

Waste and 
resource use 

Excess spoil not required or able to be used for 
backfilling will be stockpiled in a suitable location 
within before being reused or removed from the 
site, and disposed of appropriately in accordance 
with the NSW EPA Waste Classification 
Guidelines (2014). Stockpiles will be managed in 
accordance TfNSW Technical Guideline EMS-
TG-010: Stockpile Site Management. 

Contractor Construction 

Waste 
classification 

A materials re-use and waste management plan 
should be prepared prior to construction. The 
plan will include further assessment and testing 
to further characterise and target materials to be 
excavated to meet the requirements for on-site 
reuse and waste classification for off-site 
disposal. 

Contractor Detailed Design 
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6.14 Hazards and risk 

6.14.1 Existing environment 

The operation of the existing road brings with it a number of potential hazards and risks. These include 
environmental contamination associated with crashes, flooding of the roadway and bushfire (generated by 
crashes or other external events). 

Sections of Proposal area are mapped as Vegetation Category 1 bushfire prone land and Vegetation 
Buffer. Vegetation Category 1 is considered to be the highest risk for bush fire. This vegetation category 
has the highest combustibility and likelihood of forming fully developed fires, including heavy ember 
production. 

Within the Proposal area, this vegetation category is located west of the Wamberal Grocer and Fruit Market 
and around the Juniors at Wamberal childcare centre. The adjacent Wamberal Lagoon Nature Reserve is 
also categorised as Vegetation Category 1 (see Figure 6-16). 

The western corner of ancillary facility 2 is designated as Category 1 and ancillary facility 3 is designated as 
Category 2. Category 2 is considered to be a lower bush fire risk as it has lower combustibility and/or 
limited potential fire size due to the vegetation area shape and size, land geography and management 
practices. 

Vegetation Buffer is land that directly adjoins bushland with a vegetation category. These are the areas in 
which developments and people are most likely to be affected by a bushfire burning in the adjacent land. 
The buffer area extends for a distance of 100 metres from the Vegetation Category 1 areas and for a 
distance of 30 metres from the Vegetation Category 2 areas. 
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6.14.2 Potential impacts 

Construction 
Hazards and risks associated with the Proposal would primarily involve potential impacts to: 

• The health and safety of the construction workers and the general public

• The integrity of materials and assets

• The health and safety of the surrounding environment including the adjacent Wamberal Lagoon Nature
Reserve.

Hazards and risks relating to the construction of the proposal would include: 

• Spills or leakage of contaminants such as fuels, chemicals and hazardous substances entering surface
and groundwater or contaminating soils

• Discharge of turbid run-off, resulting in pollution of waterways

• Encountering unexpected utilities or contaminated material during earthworks

• Spread of priority weeds

• Flooding during extreme rain events

• Changed traffic conditions leading to crashes or other risks e.g. traffic congestion restricting evacuation

• Bushfire risk associated with construction activities including hot works
These potential impacts have been addressed in other sections of this REF including:

• Biodiversity (refer to Section 6.1)

• Surface water and flooding (refer to Section 6.3)

• Groundwater (refer to Section 6.4)

• Soils and contamination (refer to Section 6.5)

• Traffic and transport (refer to Section 6.6).
In relation to bush fires during construction, these would be managed by:

• Banning all on-site fires

• Protecting or removing flammable materials from high risk areas of the site

• Adhering to any declarations of total fire ban

• Implementing work practices to control and stop or minimise “hot” work during periods of extreme heat
or high to severe fire condition.

To further mitigate impacts to the Wamberal Lagoon Nature Reserve, safety fencing erected along the 
shared path would be constructed of non-combustible material. Firefighting access would also be 
maintained. 

Operation 
Operational hazards and risks relating to the proposal could include: 

• Fuel and oil spills during maintenance activities or vehicle incidents polluting the natural environment

• Utility leaks (water, sewer or gas mains)

• Vehicle incidents.
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Fuel and oil spills during operation are discussed in Section 6.5. Vehicle crashes are an inherent aspect of 
the operation of any road. During the design of the proposal, Transport for NSW has applied the 
requirements of all relevant standards as listed in Section 3.2.1. The implementation of these design 
standards are expected to increase the safe operation of the road, including improved emergency access 
response times, hence reducing the likelihood for future incidents. 

6.14.3 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Hazard and risk Hazard and risk management measures will be 
prepared and implemented as part of the CEMP. 
The Plan will identify: 
• Details of hazards and risks associated with the

activity and measures to be implemented during
construction to minimise these risks

• Record keeping arrangements, including
information on the materials present on the site,
material safety data sheets, and personnel
trained and authorised to use such materials

• A monitoring program to assess performance in
managing the identified risks, including
"equipment checking and maintenance
requirements

• Contingency measures to be implemented in
the event of unexpected hazards or risks
arising, including emergency situations.

Details of emergency response contacts, including 
hospitals and medical centres, and reporting 
notification requirements to surrounding 
communities. 

Construction 
contractor 

Construction 

Hazard and risk • Emergency response plans will be incorporated
into the construction environmental
management plan.

Contractor Construction 

Bushfires Measures to address bush fire response and 
management will be prepared and included as part 
of the CEMP. The Plan will identify The Plan will 
identify: 

• Protection zone locations and management
details

• Landscaping requirements including indicative
design layout and vegetation density thresholds

• Access provisions such as evacuation locations,
and alternate emergency access

• Water supplies and bush fire suppression
systems

Contractor Construction 
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Impact Environmental safeguards Responsibility Timing 

• Details regarding any other essential bush fire
safety requirements.

Bushfires Construction activities involving flammable 
materials and ignition sources (for example, 
welding) will be proactively managed to ensure that 
the potential for fire is effectively minimised. High 
risk construction activities, such as welding and 
metal work, will be subject to a risk assessment on 
total fire ban days and restricted or ceased as 
appropriate. 

Contractor Construction 

6.15 Cumulative impacts 
Cumulative impacts occur when two or more projects are carried out concurrently and in close proximity to 
one another. The impacts may be caused by both construction and operational activities and can result in a 
greater impact to the surrounding area than would be expected if each project was undertaken in isolation. 
Multiple projects undertaken at a similar time/similar location may also lead to construction fatigue, 
particularly around noise, traffic and air quality impacts, if not appropriately managed. 

A search of the NSW Department of Planning, Industry and Environment Major Projects Register, 
Transport for New South Wales’ projects webpage and projects map, and CCC development application 
register was undertaken on 29 April 2021. 

6.15.1 Study area 

The cumulative impact assessment has considered the suburb of Wamberal (the suburb within which the 
Proposal is located) and main roads that connect Wamberal to other parts of the Central Coast and 
Sydney. As such, the assessment has considered works proposed on The Central Coast and the M1 
Pacific Highway. 

There were no major projects identified in the study area or within proximity of the study area on the NSW 
Department of Planning, Industry and Environment Major Projects Register. 

There was one development application identified within 500 metres of the Proposal area. Along the roads 
specified in the study area, four projects, including the current Proposal, were identified on Transport for 
New South Wales’ project webpage. Further details are provided in Table 6-34. 

6.15.2 Broader program of work 

The Proposal is part of the broader ‘Central Coast Highway upgrade - Wamberal to Bateau Bay’ project. 
This Proposal comprises the first stage of this broader project. This project aims to improve travel on the 
Central Coast Highway between Tumbi Road, Wamberal and Bateau Bay Road, Bateau Bay. This includes 
widening of the road to two lanes in both directions for 3.8 km. 

The larger project of works is shown in Figure 6-17. 
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6.15.3 Other projects and developments 

Major projects within the vicinity of the Proposal and which are anticipated to result in cumulative impacts 
with the Proposal are identified in Table 6-34. 
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Table 6-34 Major projects in the vicinity of the proposal and the anticipated cumulative impacts 

Project Location Timing Description Cumulative impacts 

Thynk Academy 5 kilometres west Unknown (SEARs have The proposal is for the construction of a No noticeable cumulative impacts are 
Erina Primary been issued) staged development of a small anticipated to occur with the Proposal 
School and independent primary school and given construction timeframes are unlikely 
Childcare childcare centre. to overlap and that the Proposal is 

located about 5 kilometres away. 

DA 60476/2020: About 500 metres Determination Notice – Construction impacts for this project Construction would likely by complete 
STAGED away south west of 21/04/2021 include: before any major work is undertaken at 
Development - the Proposal at • Potential restrictions on routes for the Proposal area. Cumulative impacts 
Stage 1: 801 The Entrance the delivery of plant, materials and are therefore unlikely. 
Alterations & Rd, Wamberal. equipment
Additions, Stage 
2: Swimming Pool. • Minor delays for construction

vehicles entering from the north (via
the Proposal)

• This project is likely to be sufficiently
separated to avoid cumulative noise
impacts.

There are unlikely to be any operational 
impacts of this project relevant to the 
wider community. 

Central Coast 3.8 kilometres To commence late 2025 Construction impacts for this project Given the construction stages of each 
Highway upgrade upgrade to two after the Tumbi intersection may include: project may to overlap, cumulative 
- Wamberal to lanes in both upgrade is operational (the • Traffic disturbance due to increased impacts with this project may occur. 
Bateau Bay (the directions between Proposal) congestion while construction takes Depending on the timing of each 
broader scale of Wamberal and place including lane closures and construction phase, the ongoing and 
works containing Bateau Bay. 40 km/hr speed limit to be in place cumulative impacts of multiple 
this Proposal),
including dual
lanes in each

during night work hours, and
possible bus stop relocation

construction stages along sections of the 
Central Coast Highway being undertaken 
back to back may result in construction 
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Project Location Timing Description Cumulative impacts 

traffic direction, as • Noise and air quality disturbance fatigue impacts on motorists frequently 
well as installation due to construction activities and using the Central Coast Highway, 
of traffic lights, movements residents and businesses in the region. 
pedestrian and 
cyclist facilities. • Visual impacts associated with

successive or concurrent

Consecutive construction of the Proposal 
with the other components of the greater 
Central Coast Highway upgrade project 

construction activities.
Operational impacts of this project 
include: 

• Improved consistent travel time and
reducing congestion between
Wamberal and Bateau Bay

• Reduced delays at key intersections
• Improved road user safety
• Safer cycling and pedestrian

facilities, particularly near
intersections

could potentially have the following 
impacts: 

• Prolonged construction vehicle
movements between Bateau Bay and
the Proposal.

• Prolonged traffic delays and
disruptions along the Central Coast
Highway as a result of construction
activities.

• Construction fatigue at sensitive
residential receivers located in close
proximity to the Proposal and for road

• Enhancing economic growth and
productivity, particularly during busy
holiday times.

Increase in traffic as a result of the two 
additional lanes on the Central Coast 
Highway. While traffic noise may 
increase, its duration would be shorter 
as it would pass through the area faster. 

users travelling between Bateau Bay
and the Proposal.

As this is a complex project involving the 
upgrade of almost four kilometres of 
highway, the design of the project has 
minimised the cumulative impact of the 
works by conducting works in a 
progressive manner and prioritising the 
Central Coast Highway and Tumbi Road 
intersection, which is one of the most 
congested intersections within the project 
limits. 
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6.15.4 Potential impacts 

Construction 
As shown in Table 6-34, cumulative impacts could occur during the construction as a result of the Proposal 
and other developments being carried out in parallel. The key cumulative impacts during construction could 
include:  

• Increased construction vehicle traffic on local roads

• Cumulative air and noise impacts associated with multiple construction activities

• Temporary changes to visual amenity.
Potential cumulative impacts would be short-term and would be managed through the implementation of 
environmental safeguards and management measures in each project as appropriate. 

The severity of potential cumulative impacts would vary between locations and would generally be 
dependent on the types of work being carried out, the timing and duration of the work relative to each other, 
the distance between the work and the receivers and sensitivity of the receiver. In relation to the identified 
projects, most of which are already completed, the severity of cumulative impacts across projects is likely to 
be low. 

The Proposal, as part of the larger Central Coast Highway upgrade - Wamberal to Bateau Bay project, 
would have higher cumulative impact. Works associated with this project (including the Proposal) would be 
carried out progressively and as such are likely to occur in a similar time frame and location, therefore 
affect the same receivers being motorists accessing the area. Receivers are likely to be more sensitive to 
traffic impacts as the Central Coast Highway is the only main road within the area. It should be noted that 
the broader project is subject to additional environmental assessments which would further assess the 
cumulative impacts of this Proposal. 

Operation 
The Proposal would result in increased capacity of the road network, improved traffic flow and journey 
times and improved road safety. The Proposal, combined with other approved and proposed road upgrade 
projects would result in substantial cumulative traffic benefits along the Central Coast Highway, including 
access up and down the Central Coast more generally. Active transport connections and bus reliability at 
peak periods along the Central Coast Highway would also be improved. 

6.15.5 Safeguards and management measures 

The majority of cumulative impacts would be mitigated and managed by the safeguards and management 
measures outlined throughout Chapter 6 of this REF and summarised in Section 7.2. 
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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. A summary of site-specific environmental safeguards is provided 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 the REF 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 safeguards and management measures would be 
incorporated into the detailed design and applied during the construction and operation of the Proposal. 

A Construction Environmental Management Plan (CEMP) would be prepared to describe the safeguards 
and management measures identified. The CEMP would provide a framework for establishing how these 
measures would be implemented and who would be responsible for their implementation. 

The CEMP would be prepared prior to construction of the Proposal and must be reviewed and certified by 
the Transport Environment Officer, Central Coast region, prior to the commencement of any on-site works. 
The CEMP would be a working document, subject to ongoing change and updated as necessary to 
respond to specific requirements. The CEMP would be developed in accordance with the specifications set 
out in the QA Specification G36 – Environmental Protection (Management System), QA Specification G38 
– Soil and Water Management (Soil and Water Plan), QA Specification G40 – Clearing and Grubbing, QA
Specification G10 – Traffic Management.
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7.2 Summary of safeguards and management measures 
Environmental safeguards and management measures outlined in this REF will be incorporated into the detailed design phase of the Proposal and during 
construction and operation of the Proposal, should it proceed. These safeguards and management measures will minimise any potential adverse impacts 
arising from the proposed works on the surrounding environment. The safeguards and management measures are summarised in Table 7-1. 

Table 7-1 Summary of safeguards and management measures 

No. Impact Environmental safeguards Responsibility Timing Reference 

GEN1 General - minimise 
environmental 
impacts during 
construction 

A CEMP will be prepared and submitted for 
review and endorsement of the Transport for 
NSW Environment Manager prior to 
commencement of the activity. 
As a minimum, the CEMP will address the 
following: 
• Any requirements associated with

statutory approvals
• Details of how the project will implement

the identified safeguards outlined in the
REF

• Issue-specific environmental management
plans

• Roles and responsibilities
• Communication requirements
• Induction and training requirements
• Procedures for monitoring and evaluating

environmental performance, and for
corrective action

• Reporting requirements and record-
keeping

• Procedures for emergency and incident
management

• Procedures for audit and review.

Contractor / TfNSW 
Project Manager 

Pre-construction / 
Construction 

QA G36 
Environment 
Protection 
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No. Impact Environmental safeguards Responsibility Timing Reference 

The endorsed CEMP will be implemented 
during the undertaking of the activity. 

GEN2 General - notification All businesses, residential properties and 
other key stakeholders (e.g. schools, local 
councils) affected by the activity will be 
notified at least five days prior to 
commencement of the activity. 

Contractor / TfNSW 
project manager 

Detailed Design/ Pre-
construction 

QA G36 
Environment 
Protection 

GEN3 General – 
environmental 
awareness 

All personnel working on site will receive 
training to ensure awareness of environment 
protection requirements to be implemented 
during the Proposal. This will include up-front 
site induction and regular "toolbox" style 
briefings. 
Site-specific training will be provided to 
personnel engaged in activities or areas of 
higher risk. These include (the following are 
examples only): 
• Areas of Aboriginal heritage sensitivity
• Threatened species habitat
• Adjoining residential areas requiring

particular noise management measures

Contractor / TfNSW 
project manager 

Pre-construction/ 
Construction 

QA G36 
Environment 
Protection 
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No. Impact Environmental safeguards Responsibility Timing Reference 

GEN4 The permanent footprint of the Proposal, and 
all major construction activities, will be 
undertaken outside of the boundary of the 
Wamberal Lagoon Nature Reserve. Minor foot 
access may be required to the peripheral 
areas of the nature reserve for the purposes of 
investigations such as topographical or 
environmental surveys. Such works will be 
permissible as exempt development, though 
agreement of NPWS will be sought prior to 
any such access taking place. 

Contractor / TfNSW 
project manager 

Detailed Design 
/Construction 

QA G36 
Environment 
Protection 

Road Design 
Drawings 

PS311 
Specification 
Environmental 
Design and 
Compliance 

Biodiversity 

B1 Biodiversity A Flora and Fauna Management Plan will be 
prepared in accordance with Transport for 
NSW's Biodiversity Guidelines: Protecting and 
Managing Biodiversity on  Projects (RMS, 
2011) and implemented as part of the CEMP. 
It will include, but not be limited to: 
• Plans showing areas to be cleared and

areas to be protected, including exclusion
zones, protected habitat features and
revegetation areas

• Requirements set out in the Landscape
Guideline (RMS, 2008)

• Pre-clearing survey requirements
• Procedures for unexpected threatened

species finds and fauna handling
• Procedures addressing relevant matters

specified in the Policy and guidelines for

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 

QA 
Specification 
G40 Clearing 
and Grubbing 

Biodiversity 
Guidelines: 
(RTA 2011). 
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No. Impact Environmental safeguards Responsibility Timing Reference 

fish habitat conservation and management 
(DPI Fisheries, 2013) 

• Protocols to manage weeds and
pathogens.

B2 Biodiversity Measures to further avoid and minimise the 
construction footprint and native vegetation or 
habitat removal will be investigated during 
detailed design and implemented where 
practicable and feasible. 

Contractor/TfNSW 
Project Manager 

Detailed design/pre-
Construction 

QA 
Specification 
G36 
Environment 
Protection 

Road Design 
Drawings 

B3 Aquatic impacts Aquatic habitat, specifically the unnamed 
watercourse within the proposal area and 
additional drainage line to the north east of the 
proposal, will be protected in accordance with 
Guide 10: Aquatic habitats and riparian zones 
in the Biodiversity Guidelines: Protecting and 
managing biodiversity on RTA projects (RTA 
2011). 

Contractor Construction Biodiversity 
Guidelines: 
(RTA 2011). 

B4 Vegetation removal Pre-clearing surveys will be undertaken in 
accordance with Guide 1: Pre-clearing 
process of the Biodiversity Guidelines: 
Protecting and managing biodiversity on RTA 
projects (RTA 2011). 

Contractor Construction QA 
Specification 
G40 Clearing 
and Grubbing 

Biodiversity 
Guidelines: 
(RTA 2011). 
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B5 Vegetation removal Vegetation and habitat removal will be 
undertaken in accordance with Guide 4: 
Clearing of vegetation and removal of 
bushrock of the Biodiversity Guidelines: 
Protecting and managing biodiversity on RTA 
projects (RTA 2011). 

Contractor Construction QA 
Specification 
G40 – 
Clearing and 
Grubbing 

Biodiversity 
Guidelines: 
(RTA 2011). 

B6 Vegetation removal Native vegetation will be re-established in 
accordance with Guide 3: Re-establishment of 
native vegetation of the Biodiversity 
Guidelines: Protecting and managing 
biodiversity on RTA projects (RTA 2011). 

Contractor Detailed Design/ 
Construction 

Biodiversity 
Guidelines: 
(RTA 2011). 

PS311 
Specification 
Environmental 
Design and 
Compliance 

B7 Vegetation removal The unexpected species find procedure is to 
be applied according to Biodiversity 
Guidelines: Protecting and managing 
biodiversity on RTA projects (RTA 2011) if 
threatened ecological communities, not 
addressed in the biodiversity assessment, are 
identified in the Proposal area. 

Contractor Construction Biodiversity 
Guidelines: 
(RTA 2011). 

QA 
Specification 
G36 
Environment 
Protection 

B8 Vegetation removal A revegetation and regeneration plan will be 
compiled which will aim to rehabilitate and 
manage native vegetation along the eastern 
extent of the Proposal fronting the Wamberal 
Lagoon Nature Reserve. 

Contractor/TfNSW 
Project Manager 

Detailed Design/ 
Construction 

PS311 
Specification 
Environmental 
Design and 
Compliance 
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This will include planting of vegetation 
consistent with the identified PCT in that area. 
Rehabilitation of disturbed vegetation, 
specifically through weed control, will be 
undertaken to aid in the recovery of native 
vegetation and reduce colonisation by weeds 
and exotic species. 

Road Design 
Drawings 

B9 Wildlife Connectivity Landscaping species selection in areas more 
likely to support existing or future connectivity, 
such as adjacent to the fruit shop, should be 
investigated in design with regard to their 
overall structure and refuge value. 

This includes planting of taller canopy species 
next to the road to facilitate for future glider 
movement across the roadway. 

Contractor Detailed Design/Pre-
construction 

Wildlife 
Connectivity 
Guidelines for 
Road Projects 
(RTA 2011). 

Road Design 
Drawings 

B10 Fragmentation of 
identified habitat 
corridors 

Connectivity measures will be implemented in 
accordance with the Wildlife Connectivity 
Guidelines for Road Projects (RTA 2011). 

The viability and benefit of an aerial fauna 
crossing structure should be considered in the 
detailed design phase with respect to 
connectivity across the Central Coast Highway 
between the Wamberal Lagoon Nature 
Reserve and vegetation on the western side of 
the road. 

Contractor/TfNSW 
Project Manager 

Detailed Design Wildlife 
Connectivity 
Guidelines for 
Road Projects 
(RTA 2011). 

PS311 
Specification 
Environmental 
Design and 
Compliance 

Road Design 
Drawings 
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B11 Edge effects on 
adjacent native 
vegetation and 
habitat 

Exclusion zones will be set up at the limit of 
clearing in accordance with Guide 2: 
Exclusion zones of the Biodiversity 
Guidelines: Protecting and managing 
biodiversity on RTA projects (RTA 2011). 

In particular temporary exclusion fencing will 
be provided along the Nature Reserve 
boundary and a strict no entry procedure for 
vehicles, plant and equipment implemented 
during construction. 

Contractor Construction QA 
Specification 
G40 – 
Clearing and 
Grubbing 

Biodiversity 
Guidelines: 
(RTA 2011). 

B12 Injury and mortality of 
fauna 

Fauna will be managed in accordance with 
Guide 9: Fauna handling of the Biodiversity 
Guidelines: Protecting and managing 
biodiversity on RTA projects (RTA 2011). 

Contractor Construction Biodiversity 
Guidelines: 
(RTA 2011). 

QA 
Specification 
G36 
Environment 
Protection 

B13 Invasion and spread 
of weeds 

Weed species will be managed in accordance 
with Guide 6: Weed management of the 
Biodiversity Guidelines: Protecting and 
managing biodiversity on RTA projects (RTA 
2011). 

Biodiversity 
Guidelines: 
(RTA 2011). 

QA 
Specification 
G36 
Environment 
Protection 

B14 Invasion and spread 
of weeds 

To minimise spread of weeds and disease; 
• All vehicles will be inspected for soil and

plant materials before their first entry to the
Proposal area and non-complying plant

Contractor Construction QA 
Specification 
G36 
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and equipment will be refused entry until 
cleaned. 

All materials imported to the site for 
landscaping and environmental controls such 
as mulch, topsoil and plat materials will be 
certified as weed free and inspected before 
entry to the site. 

Environment 
Protection 

B15 Invasion and spread 
of pests 

The contractor will undertake a pre-
construction weed survey and undertake 
preliminary removal or control of weed species 
within the construction zone and clearing 
limits. 

Contractor Construction QA 
Specification 
G40 – 
Clearing and 
Grubbing 

B16 Invasion and spread 
of pathogens and 
disease 

Pathogens will be managed in accordance 
with Guide 2: Exclusion zones of the 
Biodiversity Guidelines: Protecting and 
managing biodiversity on RTA projects (RTA 
2011). 

Contractor Construction Biodiversity 
Guidelines: 
(RTA 2011). 

QA 
Specification 
G36 
Environment 
Protection 

B17 Noise, light and 
vibration 

Permanent and temporary lighting will be 
directed away from natural areas particularly 
adjacent to the Wamberal Lagoon Nature 
Reserve, as far as practicable and in 
accordance with Australian Standards for road 
lighting and worker safety. Vegetation 
selected for planting adjacent to the nature 
reserve should consider growth habit and its 
ability to reduce light entering the nature 
reserve. 

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 
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Landscape character and visual 

LV1 Landscape character 
and visual impact 

An Urban Design and Landscape Plan will be 
prepared as part of the design stage of the 
Proposal. The Plan will include: 

• Location and identification of vegetation in
the Proposal area to be retained and
proposed landscaped areas

• Details of the staging of built elements
including barriers/retaining walls

Contractor Detailed design PS381 
Specification 
Urban Design 

Road Design 
Drawings 

TfNSW 
Beyond the 
Pavement, 

• Details of the staging of landscape works
• Details of visual treatments on retaining

structures, shelters and shared path
barriers/fences to fit with the local
landscape

• Maintenance measures for landscaped or
rehabilitated areas, including timing of
maintenance works

• A landscape monitoring program including
an inspection program and frequency of
inspection.

Urban design 
principles and 
procedures 
(2020) 

LV2 Landscape character 
and visual impact 

A revegetation plan will be prepared by a 
specialist bush regeneration specialist and 
included in the design for planting of batters 
and proposal edges along the Wamberal 
Nature Reserve. This will include: 
• Weed control,
• Local sourced and endemic species,

encouraging natural regeneration.

Contractor Detailed design PS311 
Specification 
Environmental 
Design and 
Compliance 
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• Possible local seed collection for plantings
where practical and legal.

For planting adjacent to the Wamberal Lagoon 
Nature Reserve, all plant material will be 
locally sourced (seed collection preferred), 
with any seed collection to commence within 
three months of construction contract award, 
where possible. 

LV3 Landscape and 
visual 

Retain and protect existing trees wherever 
practical to minimise impacts upon views and 
the landscape character. Include tree 
protection measures in the CEMP for trees to 
be retained within or on the edge of works. 

Contractor Detailed Design/ 
Construction 

PS311 
Specification 
Environmental 
Design and 
Compliance 

QA 
Specification 
G40 – 
Clearing and 
Grubbing 

LV4 Landscape and 
visual 

Provide cut-off or directed lighting within and 
outside of the construction site and ancillary 
facilities, with lighting location and direction 
considered to ensure glare and light spill is 
minimised. 

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 

Surface water and flooding 

W1 General A Soil and Water Management Plan (SWMP) 
will be prepared and implemented as part of 
the CEMP. The Plan will at a minimum: 

Contractor Detailed Design/ 
Construction 

QA 
Specification 
G38 Soil and 
Water 
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• Develop detailed designs for the major
erosion and sedimentation control
measures.

• Assess erosion and sedimentation risks
and impacts.

   
  

 

 

 

      

  
 

 
  

 
 

 
  

 

 
 

 

 
 

 
 

 

 

  
 

 

 
 

 

   

 
 

PN 143 
Erosion and 
Sedimentation 
Management 
Procedure 
(RTA, 2008) 

• Develop erosion and sedimentation
avoidance, mitigation and management
measures for the Proposal and any
ancillary facilities.

• Provide advice and deliverables in
accordance with RMS procedure PN 143
Erosion and Sedimentation Management
Procedure (RTA, 2008).

• Inspection, monitoring and review of the
effectiveness of all controls during
construction and following significant wet
weather events or onsite incidents.

• Provide detailed and specific erosion,
sediment and pollution controls for the
large drainage channel flowing beside
Tumbi Road to the Wamberal Lagoon
Nature Reserve and for the edge of the
works along the Wamberal Lagoon Nature
Reserve boundary.

W2 Erosion and 
sediment control 
mitigation 

A site-specific Erosion and Sediment Control 
Plan(s) will be prepared and implemented and 
included in the Soil and Water Management 
Plan. This plan should be progressive and 
revised and re-submitted with each stage of 
construction. 

Contractor Construction QA 
Specification 
G38 Soil and 
Water 
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The Plan(s) will identify detailed measures 

   
  

 

 

 

      

  

 
 

  
 

 
 

 

 

 

 

  

 

 

  
 

 

 
   

 

  
 

 
   

 
 

  
  

  
  
  
   

 

   

 
 

 

PN 143 
and controls to be applied to minimise erosion Erosion and 
and sediment control risks for the Proposal Sedimentation 
and any ancillary facilities. Management 
Constraints on access for regular 
maintenance and final removal after 
stabilisation of the works must also be 
considered in the selection of controls for 
these locations. 

Procedure 
(RTA, 2008) 
Managing 
Urban 
Stormwater: 
Soils and 

The Plan will also include arrangements for Construction 
managing wet weather events, including series (2004) 
monitoring of potential high-risk events (such 
as storms, severe weather warnings) and 
specific controls and follow-up measures to be 
applied in the event of wet weather. 

W3 Erosion and 
sediment control 
mitigation 

Any areas established within the Proposal 
boundary or at ancillary facility sites for 
stockpiling will be planned, operated and 
decommissioned in accordance with the RMS 
Technical Guideline EMS-TG-010: Stockpile 
Site Management and RMS Stockpile Site 
Management Guideline 2015 

In particular this will include obtaining 
appropriate planning approvals/permissions 
where relevant, control of stockpile heights, 
appropriate separation of stored materials and 
other controls such as: 
• Site controls for dust, noise, run-off,
• Cover before significant weather events
• Bunds
• Diversion of offsite flows away from

storage

Contractor Construction QA 
Specification 
G38 Soil and 
Water 

RMS EMS-
TG-010: 
Stockpile Site 
Management 
and Stockpile 
Site 
Management 
Guideline 
2015 
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• Stabilised laydowns
• Storage clear of frequently flooded low-

lying areas and located 20m from nearby
waterways and drains unless otherwise
isolated or managed for run-off.

   
  

 

 

 

      

  
 

  

  

  
 

 

 
 

  
 

 
 

 

 

 

 
 

 

 
 

 
 

 
 

 

  
 

 
 

 
  

 

 
  

 

 
  

 
 

 

 

W5 Erosion and 
sediment control 
mitigation 

Batters will be designed and constructed to 
minimise risk of exposure, instability and 
erosion, and to support long-term, on-going 
best practice management, in accordance with 
Roads and Maritime ‘Guideline for Batter 
Surface Stabilisation using vegetation’ (2015). 

The temporary stabilisation or final 
landscaping of disturbed areas will be 
undertaken progressively as construction 
stages are completed. Temporary or 
permanent stabilisation or final landscaping 
will be included as an item in the construction 
program for each stage. 

Contractor Detailed Design/ 
Construction 

Managing 
Urban 
Stormwater: 
Soils and 
Construction 
series (2004) 

RMS 
Guideline for 
Batter 
Stabilisation 
using 
Vegetation 
(2015). 

W6 Erosion and 
sediment control 
mitigation 

Consistent with any specific requirements of 
the approved Soil and Water Management 
Plan, control measures will be implemented to 
minimise risks associated with erosion and 
sedimentation and entry of materials to 
drainage lines and waterways. Controls that 
may be considered, include: 
• Identification of upslope run-on waters

from undisturbed areas of catchment and
diversion of these around un-stabilised
areas of the Proposal.

• Sediment management devices, such as
but not limited to fencing, hay bales or

Construction 
Contractor 

Construction QA 
Specification 
G38 Soil and 
Water 

Managing 
Urban 
Stormwater: 
Soils and 
Construction 
series (2004) 
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sandbags, coir logs and graded or lined 
earth or sandbag diversion bunds and 
banks. 

• Measures to divert or capture and filter
water prior to discharge, such as drainage
diversion channels to  flush and sediment
sumps or traps

• Scour protection and energy dissipaters at
locations of high erosion risk

• Controls at exit points of ancillary facilities
and the proposal site from working areas
to minimise the tracking of soil and
particulates onto pavement surfaces. Any
soil material transported onto pavement
surfaces will be swept and removed at the
end of each working day.

• Location and storage of construction
materials, fuels and chemicals, including
controls where possible will be managed in
accordance with Managing urban
stormwater: soils and construction (the
Blue Book).

• Stabilisation of the surface of batters and
drains, including temporary works and
diversions.

   
  

 

 

 

      

 
  

 
 

 
  

 

  

 
  

 
 

 

 

  
 

 

 
  

 
 

   
 

 

 

W7 Erosion and 
sediment control 
mitigation 

Temporary surface stabilisation and batter 
drainage controls will be included in the Soil 
and water management Plan and ESCP for 
the construction of permanent or temporary 
batters/banks near the boundary of the 

Contractor Detailed design/ 
Construction 

QA 
Specification 
G38 Soil and 
Water 
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Wamberal Lagoon Nature Reserve or the 
large drainage line beside Tumbi Road, before 
permanent stabilisation or landscaping. 

   
  

 

 

 

      

  

 
 

 
 

 
 

 

 

 

   

 

 

 
 

 

 

 
 

 

 
 

 
 

 
  

 

 

   

 
 

 

 

W8 Water Quality and 
Surface water 
mitigation 

A background water quality assessment 
should be conducted for the drainage lines 
into the nature reserve and Wamberal 
Lagoon. This assessment will inform the water 
quality objectives for the construction water 
quality program. The parameters measured, 
and the timing and frequency of water quality 
monitoring to be agreed between TfNSW and 
the Contractor prior to construction 
commencing. 

Contractor Detailed Design PS311 
Specification 
Environmental 
Management 
and 
Compliance 

W9 Water Quality and 
Surface water 
mitigation 

A water quality monitoring program for 
construction will be developed and 
implemented as part of the Soil and Water 
Management Plan in accordance with Roads 
and Maritime Guideline for Construction Water 
Quality Monitoring (Roads and Maritime, 
2003). 
The monitoring program is to include: 

• Visual monitoring of the quality of site
runoff, and of downstream water quality
should be conducted daily, including a
simple site record

• Weekly downstream water quality
monitoring for the duration of work on
drainage lines discharging to the
Wamberal Nature Reserve.

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 

QA 
Specification 
G38 Soil and 
Water 
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• At a minimum, this would include
monitoring within or immediately
downstream of the large drainage line
adjacent to Tumbi Road, and at an
upstream location that is beyond the direct
influence of the works.

• Emergency management, including
notification of unusual results, response
and clean-up procedures

   
  

 

 

 

      

 
 

 
 

 

  
 

 

 

  
 

  
 

  
 

 

 
 

 

 
 

 

 

  
 

 
 

  

   

 

W10 Surface water quality 
mitigation 

A Spill Management Procedure will be 
prepared and implemented as part of the 
CEMP to minimise the risk of pollution arising 
from spillage or contamination on the site and 
adjoining areas. The Spill Management Plan 
will address, but not necessarily be limited to: 

• Management of chemicals and potentially
polluting materials

Contractor Pre-construction / 
Construction 

QA 
Specification 
G38 Soil and 
Water 

QA 
Specification 
G36 
Environment 

• Any specialised containment, security and
bunding requirements

• Maintenance of plant and equipment
• Emergency management, including

notification, response and clean-up
procedures.

Protection 

W11 Surface water 
contamination 

There is to be no release of dirty water into 
drainage lines and/or waterways. 

Surface water will be managed in accordance 
with Managing urban stormwater: soils and 
construction (the Blue Book) 

Contractor Construction QA 
Specification 
G38 Soil and 
Water 
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W12 Surface water 
contamination 

Water quality control measures are to be used 
to prevent any contamination of surface 
waters from construction materials (e.g. Litter 
or waste, concrete, grout, etc) entering drain 
inlets or waterways. This is to be addressed in 
the CEMP. 

Contractor Construction QA 
Specification 
G38 Soil and 
Water 

W13 Water – Flood 
Management and 
Evacuation 
Procedure 

A Flood Management and Evacuation 
Procedure will be prepared as part of the 
CEMP to manage a potential flood event 
during construction and will outline evacuation 
procedures and measures to reduce risk, 
including removal of all plant/equipment,  
stabilising exposed areas and removing or 
securing any potential storage area to prevent 
pollution from chemicals and waste materials. 
The plan will include: 

• Processes for monitoring and mitigation of
flood risk for the Proposal site and any
ancillary facilities

• Evaluation of what rainfall and storm
events will trigger the plan, based on the
local rainfall patterns and flood modelling.

• Evacuation procedures along with a map
indicating the potential locations where to
evacuate.

• Process to evaluate conditions post-event
for re-opening of the site and ancillary
facilities including but not limited to plant
access, clean up and de-watering.

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 
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• Immediate post-event inspection and
review of plans and processes for future
events

• Links to incident reporting processes for
managing any breaches or failures or site
controls.

   
  

 

 

 

      

 
 

 
  

 

   
 

 

    

 

  
 

  
   

 
  

 

    

 
 

 

 

  

   

 
  

 
 

 
 

   

  
 

 
 

 

W14 Flood Mitigation Weather and rainfall conditions will be 
regularly monitored in advance to identify 
potential flood conditions and manage 
potential flooding impacts in accordance with 
the CEMP, including stop work periods. 

Contractor Construction QA 
Specification 
G38 Soil and 
Water 

W15 Flood Mitigation If existing drainage lines are to be impacted 
during construction, then a construction 
methodology is to be developed in advance of 
drainage works commencing which aims to 
maintain existing flows and consider the 
provision of temporary alternate flow paths or 
diversions, and temporary stabilisation of 
disturbed outlets and banks of drainage lines. 

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 

QA 
Specification 
G 

Groundwater 

GW1 Groundwater quality Risks to groundwater posed by construction 
activities will be managed as part of the Soil 
and Water Management Plan (SWMP) in the 
CEMP. 

The SWMP should consider measures to 
prevent impacts to shallow groundwater from 
construction activities including but not limited 
to management of deep excavations including 
a dewatering management procedure, general 

Contractor Construction QA 
Specification 
G38 Soil and 
Water 

RMS 
Groundwater 
Impact 
Assessment 
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site chemical and water storage, handling and 
management practices and control of minor 
spills from construction near excavations. 

Practice Note 
(August 2019) 

GW2 Groundwater 
drawdown 

If high seepage rates are encountered during 
excavations into natural ground surface, a 
detailed procedure for groundwater 
management will be developed for the SWMP. 

The procedure will consider measures 
including, but not limited to containment of 
run-off of groundwater from excavations, 
minimising the duration of excavations to limit 
volumes of seepage, collection of groundwater 
from dewatering of earthworks and testing of 
water quality prior to discharge, testing and 
reuse of water on-site. 

Contractor Construction QA 
Specification 
G38 Soil and 
Water 

GW3 Contamination Should groundwater be encountered during 
excavation works, groundwater will be 
managed in accordance with the requirements 
of the Waste Classification Guidelines (EPA, 
2014) and Roads and Maritime Technical 
Guideline: Environmental Management of 
Construction Site Dewatering (RTA 2011) and 
the Preliminary Groundwater Impact 
Assessment. 

A low concentration of PFOS was identified in 
one of the design sampling wells 
(geotechnical investigation borehole BH2004) 
and therefore further sampling of groundwater 
is recommended for any areas where 

Contractor Construction QA 
Specification 
G38 Soil and 
Water 

RMS 
Technical 
Guideline: 
Environmental 
Management 
of 
Construction 
Site 
Dewatering 
(RTA 2011) 
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dewatering and disposal of groundwater is 
required. This requirement will be included in 
any dewatering management plan prior to 
construction. 

If identified during further sampling, controls to 
mitigate exposure to low levels of PFOS in 
groundwater for human health and/or 
ecological receptors during construction 
phase, must also be documented in the 
CEMP. 

   
  

 

 

 

      

 

 

 

 

   

 

  
 

 
   

 

   

 

 

    

  

 
 

 

 

GW4 Groundwater quality Ongoing groundwater impacts during 
operation may be mitigated through 
consideration of the following in detailed 
design and handover of the completed 
proposal: 

• Provision for stormwater drainage
collection systems that are isolated from
natural groundwater.

• Accident and spill clean-up response
measures that minimise, to the extent
practicable, releases to the environment
and groundwater.

Contractor Detailed Design/ Operation Handover 
Drawings/ 
Report 

Soils and contamination 

E1 Contamination The CEMP will identify the areas of known or 
potential contamination which may be 
impacted during construction and includes the 
controls and monitoring required to mitigate 
the risks of exposure to the identified human 
health and/or ecological receptors. 

Contractor Detailed Design/ 
Construction 

QA 
Specification 
G36 
Environment 
Protection 
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E2 Contamination The CEMP will include an unexpected finds 
procedure for any soil and water 
contamination that is identified and not 
anticipated based on the findings of the PSI 
and this REF. 

If contaminated areas are encountered during 
construction, appropriate control measures will 
be implemented to manage the immediate 
risks of contamination. This may include but 
not be limited to: 
• Diversion of surface runoff around

stockpiles and excavations
• Capture of any contaminated runoff form

stockpiles or disturbed areas
• Temporary cover on excavations and

stockpiles.
All other works that may impact on the
contaminated area will cease until the
nature and extent of the contamination has
been confirmed and any necessary site-
specific controls (for the Proposal area) or
further actions are identified in consultation
with the TfNSW Environment Manager
and/or the appropriate regulatory agency
(EPA).

Contractor Construction Specification 
G36 
Environment 
Protection 

RMS 
Guideline for 
the 
Management 
of 
Contamination 
(2017) 

E3 Contamination An Asbestos Management Plan will be 
developed and implemented to manage 
asbestos and asbestos containing material if 
encountered at the ancillary facilities during 
the construction. The plan will include: 
• Identification of potential asbestos on site
• Procedures to manage and handle any

asbestos

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 
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• Mitigation measures if asbestos is
encountered during construction

• Procedures for disposal of asbestos in
accordance with the NSW EPA guidelines,
Australian Standards and relevant industry
codes of practice.

   
  

 

 

 

      

   
 

  

 
 

  

 

 

 

 

 

 
  

    
 

 
 

 

   

 

 

   

 
 

 
 

E4 Contamination A SAQP should be prepared for detailed 
design or construction which includes targeted 
sampling of shallow soils in vicinity of BH2001 
to delineate chromium impacts and 
characterise the soils to allow for excavation 
and off-site disposal during the construction 
phase. 
The SAQP should also consider at a 
minimum: 

• Soil testing to delineate the extent of acid
sulphate soils where deep excavation
works are required.

• In-situ waste classification for proposed
areas of excavation and disposal of soil.

Contractor Detailed design PS311 
Environmental 
Management 
and 
Compliance 

PS331 

E5 Contamination An ASSMP will be prepared as part of the 
CEMP for earthworks, utility and drainage 
works of the Proposal if greater than 1,000 
tonnes of potential ASS are to be disturbed 
during construction. The ASSMP will detail the 
management requirements for ASS within the 
disturbed areas of the Proposal in accordance 
with Roads and Maritime Guidelines for the 
Management of Acid Sulfate Materials: Acid 
Sulfate Soils, Acid Sulfate Rock and 
Monosulfidic Black Ooze (RTA, 2005) and 
ASSMAC (1998). 

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 

RMS 
Guidelines for 
the 
Management 
of Acid Sulfate 
Materials: 
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The plan will consider testing requirements 
and handling procedures, where materials are 
identified in-situ, offsite treatment options, 
containment of any stockpiles of suspected 
ASS/PASS materials and locations for 
treatment. 

All natural soils below ground level should be 
assumed to be PASS, unless high density 
assessment indicates specific horizons are not 
PASS. Controls to mitigate exposure to acid 
sulfate soils by ecological receptors during 
construction phase, will also be documented 
in the CEMP. 

   
  

 

 

 

      

 
 

  
 

 
 

 

 
 

 

 

 

 

 

 

    

 
 

  

  

  
 

  

 

  

 

 
 

 
 

 
 

 
 

Acid Sulfate 
Soils, Acid 
Sulfate Rock 
& 
Monosulfidic 
Black Ooze 
(RTA, 2005) 

Traffic and transport 

T1 Traffic and Transport A TMP will be prepared and implemented as 
part of the CEMP. The TMP will be prepared 
in accordance with the Transport for NSW 
Traffic Control at Work Sites Manual Version 6 
(Transport for NSW, 2020) and QA 
Specification G10 Control of Traffic (Transport 
for NSW, 2010). The TMP will include: 

• Confirmation of haulage routes

• Measures to maintain access to local
roads and properties

• Site specific traffic control measures
(including signage) to manage and
regulate traffic movement

Contractor Construction 

QA 
Specification 
G10 Traffic 
Management. 

Traffic Control 
at Work Sites 
Manual 
Version 6 
(Transport for 
NSW, 2020) 
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• Measures to maintain pedestrian and
cyclist access

• Requirements and methods to consult
and inform the local community of impacts
on the local road network

• Access to construction sites including
entry and exit locations and measures to
prevent construction vehicles queuing on
public roads.

• A response plan for any construction
traffic incident

• Consideration of other developments that
may be under construction to minimise
cumulative impacts.

   
  

 

 

 

      

  
 

 
  

  

   

 

   
 

  

 

   
 

 

 

 
  

 

 
 

   
 

 
 

  

 

 
 

  

   

 

 
 

T2 Access to properties Access to properties will be maintained during 
construction. Where that is not feasible or 
necessary, temporary alternative access 
arrangements will be provided following 
consultation with affected landowners and the 
relevant local road authority. 

Contractor and TfNSW 
Project Manager Construction 

QA 
Specification 
G10 Traffic 
Management. 

T3 Access to properties Disruptions to property access and traffic will 
be notified to landowners at least five days 
prior in accordance with the relevant 
community consultation processes outlined in 
the Traffic Management Plan (TMP) 

Contractor and TfNSW 
Project Manager Construction 

QA 
Specification 
G10 Traffic 
Management. 

T4 Local road condition Pre-construction and post construction road 
condition reports for local roads likely to be 
used during construction will be prepared. Any 
damage resulting from construction (not 

Contractor Pre and post construction 

QA 
Specification 
G10 Traffic 
Management. 
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normal wear and tear) will be repaired unless 
alternative arrangements are made with the 
relevant road authority. Copies of road 
condition reports will be provided to the local 
roads authority 

   
  

 

 

 

      

 

 
 

 
 

 

 

   

  

 

 
 

   

 
 

 
 

  

 

 
 

    

 

 
 

   

 
 

 
 

 

T5 Pedestrian and 
cyclist access 

Safe pedestrian and cyclist access will be 
maintained throughout construction. Where 
that is not feasible or necessary, temporary 
alternative access arrangements will be 
provided following consultation with affected 
landowners, the community and the local road 
authority (Central Coast Council) in advance. 

Contractor Construction 

QA 
Specification 
G10 Traffic 
Management. 

T6 Bus stops During construction access to existing bus 
services within the Proposal will be maintained 
and following consultation with bus service 
providers, temporary stops and access 
provided where relocation is necessary for 
construction activities 

Contractor/TfNSW 
Project Manager Construction 

QA 
Specification 
G10 Traffic 
Management. 

T7 Shared path An audit will be undertaken into the deferral of 
the section of the shared path north from the 
intersection along the Central Coast Highway 
adjacent to the Wamberal Lagoon Nature 
Reserve, to investigate safety issues where 
users are required to merge back onto the 
existing highway shoulders and verges to the 
north. 

Should a decision be made to defer the 
construction of the path north of the 
intersection, the design will ensure that 
adequate provisions including utility locations, 
landscaping, earthworks and drainage are 
included to enable separate construction of 

Contractor/TfNSW 
Project Manager Detailed Design 

Road Design 
Drawings 

Detailed 
Design Report 
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the path in the near future for the full length of 
the highway to connect to other shared 
footpaths at Crystal Street. 

   
  

 

 

 

      

 

 

    

 

   

 

    

 
  

   
 

 
 

 

 

  

 

 

 
 

  

 
 

   

Noise and vibration 

NV1 Operational Noise Noise mitigation options in the form of low 
noise pavements, noise barriers, and 
architectural (at-receiver) treatments will be 
investigated and developed further in detailed 
design based on the properties identified in 
this REF for consideration of noise treatment 

Contractor Detailed Design RMS Noise 
Mitigation 
Guideline 
(2015) 

NV2 Operational Noise The final design of the proposal will include full 
design and specification of all the noise 
attenuation measures required for the 
proposal (such as: noise walls, noise mounds, 
architectural treatments, pavement 
treatments) for all properties identified as 
being impacted by operational traffic noise. 

Contractor Detailed Design PS311 
Environmental 
Management 
& Compliance 

RMS Noise 
Mitigation 
Guideline 
(2015) 

NV3 Operational Noise Where properties have been identified for at-
receiver treatment options and these 
properties could also be substantially 
impacted by noise from construction works, 
TfNSW will investigate and engage with those 
property owners on the early installation of 
treatments to provide noise mitigation during 
the construction of the proposal, and 
implement where feasible. 

TfNSW Project 
Manager 

Detailed Design 

NV4 Construction Noise 
and vibration 

A Construction Noise and Vibration 
Management Plan will be prepared as part of 

Contractor Construction QA 
Specification 
G36 
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the Construction Environmental Management 
Plan. The CNVMP will identify: 
• All potential significant noise and vibration

Generating activities associated with the
activity

• Noise and vibration sensitive receivers
• Measures to be implemented during

construction to minimise noise and
vibration impacts.

   
  

 

 

 

      

 
  

 
  
 

 
 

  
 

  

 
 

 

 
 

 

 

Environment 
Protection 

RMS 
Construction 
Noise and 
Vibration 
Guideline 
(2016) 

• Feasible and reasonable mitigation
measures to be implemented, taking into
account the RMS Construction Noise and
Vibration Guideline process and principles.

• A monitoring program to assess
performance against relevant noise and
vibration criteria

• Arrangements for consultation with
affected neighbours and sensitive
receivers, including notification and
complaint handling procedures.
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No. Impact Environmental safeguards Responsibility Timing Reference 

NV5 Noise and vibration The CNVMP will also contain a 
comprehensive night works approval 
procedure, including 
• Maintain a rolling schedule of upcoming

night work periods,
• Inclusion of scheduled respite for the

community for extended periods of night
work

• Methods for assessment and review of
impacts,

• Methods for expanded community
engagement, notification and agreements

• Records of community engagement, and
proposed mitigation measures.

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 

Staging Plans 

NV6 Noise and vibration All sensitive receivers likely to be affected will 
be notified at least five working days prior to 
commencement of any works associated with 
the scenario that may have an adverse noise 
or vibration impact. The notification will include 
details of: 

Contractor/TfNSW 
Project Manager 

Construction QA 
Specification 
G36 
Environment 
Protection 
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• The construction activities likely to have
noise or vibration impact

• Construction period and construction
hours

• Any proposed mitigation measures for
noise and vibration

• Contact information for the proposal,
including out of hours contact project

• Complaint and incident reporting and how
to obtain further information.

   
  

 

 

 

      

 
 

 
 

  
 

  
 

  
 

   

 
 

 
  
  
 

 
  
  
  

 
 

 
   

   

 

     

NV7 Noise and vibration All employees, contractors and subcontractors 
are to receive awareness training in control of 
noise and vibration as part of their regular site 
induction and updated prior to any significant 
period of nightwork: 
• All relevant Proposal specific and

standard noise and vibration mitigation
measures

• Relevant licence and approval conditions
• Permissible hours of work
• Any limitations on high noise generating

activities
• Location of nearest sensitive receivers
• Construction employee parking areas
• Designated loading/unloading areas and

procedures
• Site opening/closing times (including

deliveries)
• Environmental incident procedures.

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 

NV8 Noise and vibration Where feasible and reasonable, construction 
should be carried out during the standard 

Contractor Construction QA 
Specification 
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daytime working hours. Works generating high 
noise and/or vibration levels should be 
scheduled during less sensitive time periods. 
Where it is unavoidable to conduct works in 
standard hours for safety of workers and the 
public, for the safe and efficient operation of 
the road network or to maintain critical access 
to local services, then an assessment and 
approval process will be undertaken as per 
the CNVMP and RMS Construction Noise and 
Vibration Guidelines. 

   
  

 

 

 

      

  
 

 
 

 
  

 

 
 

 

 

  
   

 

 

   

 
 

 

 

   
  

 
  

 
 

 
   

   

   

 
 

 

G36 
Environment 
Protection 

RMS 
Construction 
Noise and 
Vibration 
Guideline 
(2016) 

NV9 Noise and vibration Where feasible and reasonable, high noise 
generating work  (75 dB(A) LAeq at receiver) 
should be carried out during standard 
construction hours and in continuous blocks of 
no more than three hours with at least one 
hour respite between each block of work 
generating high noise impact, where the 
location of the work is likely to impact the 
same receiver. 

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 

RMS 
Construction 
Noise and 
Vibration 
Guideline 
(2016) 

NV10 Noise Where high noise generating activities 
(75 dB(A) LAeq at receiver) are required out of 
hours the following will be implemented: 
• The equipment will be used prior to 10pm

where feasible and reasonable
• Where the above cannot be achieved, the

equipment can be used where feasible
and reasonable controls are implemented
and there is engagement with any highly
noise affected community receivers.

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 

RMS 
Construction 
Noise and 
Vibration 
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Guideline 
(2016) 

NV11 Noise The following will be implemented for 
deliveries to and from the Proposal: 
• Loading and unloading of

materials/deliveries is to occur as far as
possible from sensitive receivers or

• loading/unloading areas are to be
shielded or screened if close to sensitive
receivers

• Delivery vehicles are to be fitted with
straps rather than chains for unloading,
wherever possible

• When establishing work areas, site
compounds and laydowns consideration
will be given to arranging the site to limit
the need for reversing associated with
regular/repeatable movements, where
safe and space permits.

Contractor Construction QA 
Specification 
G10 Traffic 
Management. 

NV12 Noise Non-tonal reversing beepers (or an equivalent 
mechanism) must be fitted and used on all 
construction vehicles and mobile plant 
regularly used on site and for any out of hours 
work. 

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 

NV13 Noise and vibration Consideration will be given to the layout of the 
ancillary facilities in order to maximise 
distance and shielding to nearby receivers 
(e.g. positioning of site sheds, earth bunds 
and hoarding to maximise shielding to 
residential receivers). 

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 
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Longer term screening and shielding of the 
boundaries of the site and will also be 
included in the CEMP, following a quantitative 
assessment of the risk of noise impact in pre-
construction and proximity to sensitive 
receivers. 

   
  

 

 

 

      

 

 

  
 

 
 

 
 

 

 

   

 
 

 

 

  
 

 

 

   

 

   
 

 

 

 

   

 
 

 

NV14 Noise Where safe and practicable, long periods of 
noisy work and night work that is 5dB(A) 
above the noise management levels in the 
REF, should be scheduled to avoid major 
student examination periods such as before or 
during Higher School Certificate. 

Where this is unavoidable, assessment of 
noise and vibration impacts and engagement 
with the local community and Wamberal 
School should occur 3 weeks in advance of 
works. 

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 

RMS 
Construction 
Noise and 
Vibration 
Guideline 
(2016) 

NV15 Vibration Vibration intensive equipment size will be 
selected to avoid working within the structural 
damage minimum working distances. The use 
of less vibration intensive methods of 
construction or equipment will be considered 
where feasible and reasonable. 

Contractor Construction RMS 
Construction 
Noise and 
Vibration 
Guideline 
(2016) 

NV16 Vibration Where the use of vibration intensive 
equipment within the relevant minimum 
working distances cannot be avoided, a 
detailed inspection will be carried out and a 
written and photographic report prepared to 
document the condition of buildings and 
structures within the minimum working 
distances. This will be conducted during the 
development of the CEMP and reviewed prior 

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 

RMS 
Construction 
Noise and 
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to the commencement of vibration intensive 
work. A copy of the report will be provided to 
the relevant landowner or land manager 

   
  

 

 

 

      

  

  
 

 
 

 
 

 
 

 
 

 

   

 
 

 

 

 

   
 

  

 
 

 

 
 

 

   

 

Vibration 
Guideline 
(2016) 

NV17 Noise and vibration Vibration generating activities will be managed 
to minimise the potential for impacts on 
structures and sensitive receiver(s), including 
maximising minimum safe working distances 
where practicable, or use of alternate methods 
to minimise vibration where minimum safe 
working distances cannot be achieved. 

Where alternatives cannot be implemented, 
vibration monitoring is to be undertaken and 
receivers notified at least 5 days in advance of 
works. 

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 

RMS 
Construction 
Noise and 
Vibration 
Guideline 
(2016) 

Aboriginal heritage 

AH1 Aboriginal heritage The Unexpected Heritage Finds Guideline 
Standard Management Procedure -
Unexpected Heritage Items (Transport for 
NSW, 2015) will be included in the CEMP and 
followed in the event that an unknown or 
potential Aboriginal object/s, including skeletal 
remains, is found during construction including 
at ancillary facilities. This applies where 
Transport for NSW does not have approval to 
disturb the object/s or where a specific 
safeguard for managing the disturbance (apart 
from the Procedure) is not in place. 

Work will only re-commence once the 
requirements of that Procedure have been 
satisfied. 

Contactor Construction QA 
Specification 
G36 
Environment 
Protection 
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AH2 Aboriginal heritage The contractor will arrange for an induction will 
be held by the Darkinjung Local Aboriginal 
Land Council (LALC) on local heritage values 
and objects to assist in identifying any 
unexpected items that may be uncovered 
during works. 

Contactor/TfNSW 
Project Manager 

Construction QA 
Specification 
G36 
Environment 
Protection 

AH3 Aboriginal heritage An updated heritage risk assessment will be 
prepared to assess the ancillary facility 
locations prior to signing any leases or 
agreements to use the area. 

Contactor/TfNSW 
Project Manager 

Detailed 
Design/Construction 

   
  

 

 

 

      

   
 

 
  

 

 
  

 

  
  

  
 

  
 

 

  
 

 
 

 

   

 

 

   

  
 

 
 

  
 

 
 

   
  

 

 
   

Non-Aboriginal Heritage 

NA1 Non-Aboriginal 
heritage 

The Unexpected Heritage Finds Guideline 
(Transport for NSW, 2015d) will be followed in 
the event that any unexpected heritage items, 
archaeological remains or potential relics of 
Non-Aboriginal origin are encountered. 
Work will only re-commence once the 
requirements of that Procedure have been 
satisfied. 

Contactor Construction QA 
Specification 
G36 
Environment 
Protection 

Property and land use 

P1 Property acquisition All property acquisition will be carried out in 
accordance with the Land Acquisition 
Information Guide (Transport for NSW, 2012) 
and the Land Acquisition (Just Terms 
Compensation) Act 1991. 

TfNSW Detailed Design Land 
Acquisition 
Information 
Guide 
(Transport for 
NSW, 2012) 

P2 Property acquisition The Proposal will include design of and 
implementation of property adjustments 
including fencing, driveways/access and other 
property infrastructure impacted by the 

Contractor/TfNSW 
Project Manager 

Detailed 
Design/Construction 

Road Design 
Drawings 
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Proposal in consultation with affected property 
owners. 

P3 Land use Further investigation into the feasibility of 
signage along the boundary with the nature 
reserve to notify people of penalties for 
unauthorised access of the Wamberal Lagoon 
Nature Reserve. 

Contractor in 
consultation with 
NPWS 

Detailed Design PS311 
Environmental 
Management 
& Compliance 

Socio-economic 

SE1 Community cohesion A Community Liaison Plan (CP) will be 
prepared and implemented as part of the 
CEMP to ensure provision of timely and 
accurate information to the community during 
construction. The CP will include (as a 
minimum): 
• Processes to actively identify the affected

local community and obtain contact
details, including routine review.

• Consultation activities to provide advance
notification of details and timing of
proposed activities to affected residents,
including for notifying traffic changes and
access changes, major project milestones
and managing night and weekend work
processes.

• Project hotline or contact number for
complaints

• How the Proposal webpage will be
maintained for the duration of the
Proposal.

• A complaints handling procedure.

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 

SE2 Public transport Further consultation with bus companies will 
be undertaken to confirm and refine bus stop 

Contractor Detailed Design 
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changes and design. This should also include 
an audit of the layout of the bus stops and 
how that may impact on shared path users 
and pedestrian routes. 

SE3 Access impacts Advance notice (at least 3 weeks) of changes 
to bus stops, pedestrian paths and cycle 
arrangements will be made to surrounding 
communities. This will also note the temporary 
impacts to the Juniors at Wamberal childcare 
centre access and impacts to the Kingdom 
Hall of Jehovah’s Witnesses access and 
parking. 

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 

SE5 Business impacts The Proposal will regularly engage with 
directly affected businesses regarding the 
progress of the Proposal to allow businesses 
time to prepare for changed local conditions 
through the area. 

TfNSW Project 
Manager 

Detailed 
Design/Construction 

QA 
Specification 
G36 
Environment 
Protection 

SE6 Business impacts Temporary ‘open for business’ signage 
options will be investigated and installed at 
businesses located within the Proposal if 
construction staging is likely to impact access 
or visibility. 

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 

SE7 Further stakeholder 
engagement 

Ongoing consultation will occur with directly 
affected residents and businesses throughout 
the development of the detailed design and 
during construction. This will include 
information on relevant impacts during 
construction including changes to property, 

TfNSW Project 
Manager 

Detailed 
Design/Construction 

QA 
Specification 
G36 
Environment 
Protection 
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access and adjustments to accommodate the 
Proposal. 

Air Quality 

AQ1 Air Quality Air quality management measures for the 
proposal area and any ancillary facilities will 
be implemented as part of the CEMP. The 
CEMP will identify: 
• Potential sources of air pollution (such as

dust, vehicles transporting waste, plant and
equipment) during construction

• Air quality management objectives
consistent with relevant published EPA
and/or DPIE guidelines.

• Mitigation and suppression measures to be
implemented.

• Methods to manage works during strong
winds or other adverse weather conditions

• A progressive rehabilitation strategy for
exposed surfaces

• Community notification and complaint
handling procedures.

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 

AQ2 Air Quality • To minimise the generation of dust from
construction activities, the following
measures will be implemented both for
the Proposal site and any ancillary
facilities/compounds:

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 

- Apply water (or alternate surface
stabilisation measures) to exposed
surfaces (e.g. unpaved roads,
stockpiles, hardstand areas and other
exposed surfaces)
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- Install screening, buffers and sealed
hardstands and access tracks for
ancillary facilities.

- Cover stockpiles when not in use and
locate away from areas next to
residences

- Appropriately cover loads on trucks
transporting material to and from the
construction site and securely fix
tailgates of road transport trucks prior
to loading and immediately after
unloading

- Prevent mud and dirt being tracked
onto sealed road surfaces.

- Progressively apply final stabilisation
or landscaping to disturbed surfaces
as completed

Methods for management of dust and site 
vehicle emissions will be incorporated into 
project inductions, training and pre-
start/toolbox talks. 

   
  

 

 

 

      

 
  

 
 

 
 

  

 
 

 
 

 
 

  
 

 

 

  

  

  

   

 
 

     

AQ3 Air Quality Vehicle and machinery movements during 
construction will be restricted to designated 
areas and sealed/compacted surfaces where 
practicable. Access tracks and gate access 
will be regularly swept and watered down at 
gate access and on site access tracks. 

Contractor Construction QA 
Specification 
G10 Traffic 
Management. 

AQ4 Air Quality Plant and machinery will be regularly checked 
and maintained in a proper and efficient 
condition. Plant and machinery will be 

Contractor Construction QA 
Specification 
G36 
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switched off when not in use and not left 
idling. 

   
  

 

 

 

      

  

 

 
   

 

 
 

 
 

 

 
 

 
 

 
   

 

 
  

 
 

  

  

   

 
 

 
 

 

 

Environment 
Protection 

Waste and resource use 

M1 Waste and resource 
use 

Waste management measures and 
procedures shall be prepared for the CEMP 
which follows the Roads and Maritime 
Technical Guide: Management of road 
construction and maintenance waste. 

All wastes will be managed in accordance with 
the Protection of the Environment Operations 
Act 1997. 

The measures will include but not be limited 
to: 
• Measures to avoid and minimise waste

associated with the project
• Consideration of resource management

hierarchy principles
• Procedures to ensure the legal

classification of wastes and management
options (re-use, recycle, stockpile,
disposal)

• Procedures for storage, transport and
disposal including the identification of
suitable temporary storage areas for
material awaiting classification

• Measures for collecting and removing
waste from site progressively and
completely by proposal completion

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 

RMS 
Technical 
Guide: 
Management 
of road 
construction 
and 
maintenance 
waste. 
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• The preparation and maintenance of a
Waste Management Register

• Statutory approvals required for managing
both on and off-site waste, or application
of any relevant resource recovery
exemptions

• Monitoring, record keeping and reporting

   
  

 

 

 

      

 
 

 

 
 

  

 
 

 
 

   
 

   

  
 

 

 
 

 

 
 

 

   

  
 

 
 

 

M2 Waste and resource 
use /Contamination 

The CEMP for the Proposal will include 
procedures for waste disposal and tracking 
including disposal of fill, soil and bedrock in 
accordance with the NSW EPA (2014) Waste 
Classification Guidelines and applicable 
provisions under the PoEO Act. Work, health 
and safety controls to prevent exposure of 
construction workers to contamination will be 
implemented in accordance with the 
requirements of the Work Health and Safety 

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 

NSW EPA 
(2014) Waste 
Classification 
Guidelines 

Act 2011 and the Work Health and Safety 
Regulation 2017. 

M3 Waste and resource 
use 

If vegetation is to be mulched and transported 
off-site for beneficial re-use, it is to be 
assessed for the presence of weeds, pests, 
and other diseases and a Mulch Management 
Plan prepared in accordance with the Roads 
and Maritime Technical Procedure: Mulch 
Management. 

The use and storage of mulch onsite from any 
source will be in accordance with Roads and 
Maritime’s environmental Direction 25: 

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 

RMS 
Technical 
Procedure: 
Mulch 
Management. 
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M4 Waste and resource 
use 

An Asbestos Management Plan (AMP) shall 
be prepared for the ancillary facilities where 
ACM may be located. The AMP will set out 
how asbestos or ACM will be managed and 
disposed of during construction if 
encountered. 

The AMP shall be prepared in accordance 
with SafeWork NSW’s Code of Practice – How 
to Manage and Control Asbestos in the 
Workplace (SafeWork NSW, 2016) and 
Working with Asbestos: Guide 2008 
(WorkCover NSW, 2008). 

Contractor Construction Working with 
Asbestos: 
Guide 2008 
(WorkCover 
NSW, 2008). 

SafeWork 
NSW’s Code 
of Practice – 
How to 
Manage and 
Control 
Asbestos in 
the Workplace 

M5 Waste and resource 
use 

A dedicated concrete washout facility will be 
provided during construction so that runoff 
from the washing of concrete machinery, 
equipment and concrete trucks can be 
collected and disposed of at an appropriate 
waste facility. 

This facility will not be located near drainage 
points or disturbed areas which discharge to 
nearby coastal wetlands or the boundary of 
the Wamberal Lagoon Nature Reserve. 

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 

M6 Waste and resource 
use 

Waste material, is not to be left on site once 
the works have been completed. 

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 

Central Coast Highway and Tumbi Road Intersection Upgrade 
Review of Environmental Factors 

208 

No. Impact Environmental safeguards Responsibility Timing Reference 



   
  

 

 

 

      

 
 

    

 

 
 

  
  

 

   

  
 

 

 
 

 
  

 

 
 

 

   
 

 

 

 
 

 

 

   

No. Impact Environmental safeguards Responsibility Timing Reference 

M7 Waste and resource 
use 

Waste is not to be burnt on site. Contractor Construction QA 
Specification 
G36 
Environment 
Protection 

M8 Waste and resource 
use 

Asbestos removal must be undertaken in 
accordance with Working with Asbestos Guide 
2008 published by WorkCover Australia. This 
includes low risk items such as ACM pipes 
and unexpected finds containing ACM. 

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 

Working with 
Asbestos: 
Guide 2008 
(WorkCover 
NSW, 2008). 

M9 Waste and resource 
use 

A completed and signed notice under section 
143(3A) of the Protection of the Environment 
Operations Act 1997 (NSW) (“POEO Act”) 
(“s.143 Notice”) will be received by either 
TfNSW or its contractors prior to transporting 
project waste generated by or for TfNSW to a 
place that is not owned by TfNSW and is not a 
licensed landfill or resource recovery facility. 
TfNSW and its contractors will ensure that 
such waste is appropriately classified and 
correctly described on the s.143 Notice and 
the receiving site has the appropriate 
approvals for the waste. 

Contractor Construction RMS 
Technical 
Guide: 
Management 
of road 
construction 
and 
maintenance 
waste. 

M10 Waste and resource 
use 

Works sites will be maintained, kept free of 
rubbish and cleaned up at the end of each 
working day. 

Contractor Construction QA 
Specification 
G36 
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No. Impact Environmental safeguards Responsibility Timing Reference 

Environment 
Protection 

M11 Waste and resource 
use 

Waste bins will be provided for workers for 
general waste collection. 

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 

M12 Waste and resource 
use 

Excess spoil not required or able to be used 
for backfilling will be stockpiled in a suitable 
location within before being reused or 
removed from the site, and disposed of 
appropriately in accordance with the NSW 
EPA Waste Classification Guidelines (2014). 
Stockpiles will be managed in accordance 
TfNSW Technical Guideline EMS-TG-010: 
Stockpile Site Management. 

Contractor Construction RMS 
Technical 
Guide: 
Management 
of road 
construction 
and 
maintenance 
waste. 

M13 Waste classification A materials re-use and waste management 
plan should be prepared prior to construction. 
The plan will include further assessment and 
testing to further characterise and target 
materials to be excavated to meet the 
requirements for on-site reuse and waste 
classification for off-site disposal. 

Contractor Detailed Design PS311 
Specification 
Environmental 
Management 
and 
Compliance 

Hazards and risks 

HR1 Hazard and risk Hazard and risk management measures will 
be prepared and implemented as part of the 
CEMP. The Plan will identify: 
• Details of hazards and risks associated

with the activity and measures to be
implemented during construction to
minimise these risks

Construction 
contractor 

Construction QA 
Specification 
G36 
Environment 
Protection 
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• Record keeping arrangements, including
information on the materials present on the
site, material safety data sheets, and
personnel trained and authorised to use
such materials

• A monitoring program to assess
performance in managing the identified
risks, including "equipment checking and
maintenance requirements

• Contingency measures to be implemented
in the event of unexpected hazards or
risks arising, including emergency
situations.

• Details of emergency response contacts,
including hospitals and medical centres,
and reporting notification requirements to
surrounding communities.

   
  

 

 

 

      

 

 

  
  

  
 

 
 

 
 

 

  

 

   

 

  
 

 
 
 

  

   

 

HR2 Hazard and risk Emergency response plans will be 
incorporated into the construction 
environmental management plan. 

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 

HR3 Bushfires Measures to address bush fire response and 
management will be prepared and included as 
part of the CEMP. The Plan will identify The 
Plan will identify: 

• Protection zone locations and
management details

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 
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• Landscaping requirements including
indicative design layout and vegetation
density thresholds

• Access provisions such as evacuation
locations, and alternate emergency access

• Water supplies and bush fire suppression
systems

• Details regarding any other essential bush
fire safety requirements.

   
  

 

 

 

      

  

 
   

 
 

 
 

 

  

  

 

  

   

 

HR4 Bushfires Construction activities involving flammable 
materials and ignition sources (for example, 
welding) will be proactively managed to 
ensure that the potential for fire is effectively 
minimised. High risk construction activities, 
such as welding and metal work, will be 
subject to a risk assessment on total fire ban 
days and restricted or ceased as appropriate. 

Contractor Construction QA 
Specification 
G36 
Environment 
Protection 
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7.3 Licensing and approvals 
Table 7-2 Summary of licensing and approvals required 

Instrument Requirement Timing 

Roads Act 1993 Road Occupancy Licence Prior to start of the 
activity 
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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 EP&A Act, including the principles of 
ecologically sustainable development (ESD) as defined in Schedule 2 of the Environmental Planning and 
Assessment Regulation 2000. 

8.1 Justification 
Around 26,500 motorists use this section of the Central Coast Highway daily. The strategic need for this 
Proposal stems from the need to ensure the Central Coast Highway between Wamberal and Bateau Bay is 
prepared to handle future growth. This Proposal is a priority stage for relieving peak period congestions and 
improving local access, including public and active transport connections. The Proposal is considered 
consistent with a number of relevant strategic planning and policy frameworks, as listed in Section 2.1. 

The Proposal meets the objectives identified in Section 2.3.1 as it would: 

• Reduce traffic delays and congestion, improve average peak period travel times through the
introduction of new turning lanes and traffic lights

• Provide improved and safer local walking and cycling connections between places through and across
the Proposal area including:
- New shared path along the eastern side of the Central Coast Highway
- New footpath along the western side of the Central Coast Highway south of the intersection
- New footpath along the northern side of Tumbi Road which would continue north along the

northbound carriageway of the Central Coast Highway
- Safe and dedicated crossing points of Tumbi Road and the Central Coast Highway.

• Enhanced accessibility to bus services by providing safe access and crossing point, as well as
improvements in bus journey time reliability.

The REF has assessed the potential biophysical, social and economic impacts of the Proposal. The 
Proposal would result in some adverse environmental impacts to biodiversity, visual amenity, air quality 
(dust) and noise impacts. However, these impacts would be minimised and managed through sensitive 
design and site-specific safeguards (see Section 7.2). 

Overall, the Proposal is justified on the basis that the adverse impacts of the Proposal would be outweighed 
by the long-term beneficial impacts of improved traffic flow, reduced delays from congestion and improved 
safety for roads users and residents within the Central Coast. 

8.1.1 Social factors 

The socio-economic impact assessment outlined in Section 6.11 indicates that social impacts associated 
with the Proposal would include: 

• Acquisition of one property and partial acquisition of four properties
• Temporary disruptions to private property access
• Amenity impacts including noise and air emissions, landscape and visual changes
• Temporary traffic and access disruptions within at the area surrounding the intersection.
Long term benefits of the Proposal include:
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• Improvements to peak traffic periods, allowing for safe access from Tumbi Road to the Central Coast
Highway for the local community

• Improvement in peak traffic period reliability for commuters (including freight and deliveries) accessing
Gosford/Tuggerah and The Entrance

• Provision of safe pedestrian and cyclist crossings of the Central Coast Highway as well as
improvements in local access to public transport and active transport connectivity.

The Proposal has been designed to reduce social impacts on the community as far as possible, and the 
remaining impacts would be managed by the safeguards identified in Section 7.2. 

8.1.2 Biophysical factors 

Potential impacts to a range of biophysical factors have been assessed in Section 6.0 and mitigation 
measures proposed to manage identified residual impacts. 

The key impact on biodiversity associated with the Proposal is the direct removal of up 0.89 ha of native 
vegetation and 1.28 hectares of non-native/miscellaneous ecosystems. The ancillary sites would lead to the 
potential loss of 3.24 hectares non-native/miscellaneous ecosystems including landscape plantings, highly 
disturbed areas with limited or no native vegetation and maintained mixed native exotic ground cover. This 
would result in a reduction of habitat for a range of birds and mammals, including threatened species, and 
loss of fauna habitat connectivity. No construction works would occur within the Wamberal Lagoon Nature 
Reserve boundary. 

Assessments of significance have been conducted for threatened species or ecological communities which 
have the potential to be affected by the Proposal. The assessments of significance indicate that the impacts 
to threatened biodiversity are unlikely to be significant under the BC Act or EPBC Act. 

8.1.3 Economic factors 

The Proposal would improve transport connections, reduce commuting times and lower vehicle operating 
costs between employment and tourist destinations especially at peak travel times. It would maintain 
access and provide improved traffic flow past local businesses situated north of the Tumbi Road 
intersection. This would continue to support employment and other economic activity in the region. 

8.1.4 Public interest 

The Proposal is considered to be in the public interest as it would improve road safety and peak period 
traffic efficiency and access through the Central Coast. Whilst the community would experience some 
negative impacts as a result of the Proposal, most would be temporary and would be minimised with the 
safeguards provided in Section 7.2. 
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8.2 Objects of the EP&A Act 

Object Comment 

1.3(a) To promote the social and economic welfare 
of the community and a better environment by the 
proper management, development and 
conservation of the State’s natural and other 
resources. 

The Proposal would reduce delays and congestion 
at peak times and improve road safety and 
efficiency for through and local traffic. The Proposal 
would, where feasible, limit its use of natural and 
artificial resources and would source locally where 
possible. Socio-economic impacts are assessed in 
Section 6.11. The assessment includes 
management measures to avoid and/or minimise 
impacts. 

1.3(b) To facilitate ecologically sustainable The Proposal has considered relevant economic, 
development by integrating relevant economic, environmental and social considerations. ESD is 
environmental and social considerations in considered in Section 8.2.1 below. Potential 
decision-making about environmental planning and impacts have been minimised through design and 
assessment. would be further mitigated using the mitigation 

measures in Section 7.2. 

1.3(c) To promote the orderly and economic use 
and development of land. 

The Proposal is needed to improve safety on the 
Central Coast Highway and in Wamberal. The 
Proposal would provide for future growth and 
development in the Central Coast due to reduced 
traffic volumes and improved movement of 
vehicles. Potential impacts to the development of 
land have been minimised through design and are 
discussed in Section 6.10. 

1.3(d) To promote the delivery and maintenance of 
affordable housing. 

Not relevant to the Proposal. 

1.3(e) To protect the environment, including the 
conservation of threatened and other species of 
native animals and plants, ecological communities 
and their habitats. 

The Proposal would result in a loss of around 0.89 
ha of native vegetation and 1.28 hectares of non-
native/miscellaneous ecosystems. The ancillary 
sites would lead to the potential loss of 3.24 
hectares non-native/miscellaneous ecosystems 
including landscape plantings, highly disturbed 
areas with limited or no native vegetation and 
maintained mixed native exotic ground cover. 

Assessments of significance have been conducted 
for the Proposal and indicate that impacts to 
threatened biodiversity are unlikely to be significant 
under the BC Act or EPBC Act. No construction 
works would occur within the Wamberal Lagoon 
Nature Reserve boundary. 

1.3(f) To promote the sustainable management of The Proposal is unlikely to impact on Aboriginal or 
built and cultural heritage (including Aboriginal non-Aboriginal heritage. The management of 
cultural heritage). Aboriginal heritage and non-Aboriginal heritage is 

considered in Section 0 and Section 6.9, 
respectively. 

1.3(g) To promote good design and amenity of the 
built environment. 

The Proposal would promote good design and 
amenity of the built environment. As noted in 
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Section 3.0, the Proposal would be constructed in 
accordance with current road standards. 

Other design features of the Proposal are 
discussed in Section 3.0, including urban and 
landscape design objectives. 

1.3(h) To promote the proper construction and 
maintenance of buildings, including the protection 
of the health and safety of their occupants. 

Not relevant to the Proposal. 

1.3(i) To promote the sharing of the responsibility Consultation with Central Coast Council has 
for environmental planning and assessment occurred throughout the development of the 
between the different levels of government in the Proposal. Council have contributed to the design 
State. and have recommended strategies for active 

transport. 

1.3(j) To provide increased opportunity for 
community participation in environmental planning 
and assessment. 

TfNSW has carried out consultation with the 
community and relevant key stakeholders during 
the development of the Proposal. Details of this 
consultation can be found in Section 5.0.The 
display of the REF would provide further 
opportunities for community participation. 

8.2.1 Ecologically sustainable development 

Ecologically sustainable development (ESD) is development that improves the total quality of life, both now 
and in the future, in a way that maintains the ecological processes on which life depends. The principles of 
ESD have been an integral consideration throughout the development of the Proposal. 

ESD requires the effective integration of economic and environmental considerations in decision-making 
processes. The four main principles supporting the achievement of ESD are discussed below. 

The precautionary principle 

The precautionary principle deals with reconciling scientific uncertainty about environmental impacts with 
certainty in decision-making. It provides that where there is a threat of serious or irreversible environmental 
damage, the absence of full scientific certainty should not be used as a reason to postpone measures to 
prevent environmental degradation. 

This principle was considered during options development (refer to Chapter 2). The precautionary principle 
has guided the assessment of environmental impacts for this REF and the development of mitigation 
measures. 

The precautionary principle was applied to the Proposal in the following ways: 

• Best available technical information, environmental standards and measures have been used to
minimise environmental risks

• Preferred route alignment that minimises vegetation clearance, with particular consideration of sensitive
areas (i.e. avoidance of the Wamberal Lagoon Nature Reserve), was selected

• Preferred configuration to avoid or minimise potential damage to known items or areas of cultural
significance was selected

• Conservative ‘worst case’ scenarios were considered while assessing environmental impact.
Specialist studies were incorporated to gain a detailed understanding of the existing environment
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Intergenerational equity 

Social equity is concerned with the distribution of economic, social and environmental costs and benefits. 
Intergenerational equity introduces a temporal element with a focus on minimising the distribution of costs 
to future generations. This principle includes both intragenerational equity (within generations) and 
intergenerational equity (between generations). 

The Proposal would result in amenity impacts for some residents of Wamberal and road users. The 
Proposal would not result in any impacts that are likely to adversely impact on the health, diversity or 
productivity of the environment for future generations. The proposal would benefit future generations by 
ensuring road safety and connectivity (including for active and transport transport) is improved along the 
Central Coast Highway. 

The Proposal has included a number of specialist reports to assess social equity both in terms of 
environmental and social to the current community and future generations. These include: 

• Appendix C Biodiversity Assessment Report 
• Appendix D Surface Water Assessment 
• Appendix E Landscape Character and Visual Impact Assessment 
• Appendix F Groundwater Assessment 
• Appendix G Preliminary Site Investigation 
• Appendix H Traffic Impact Assessment 
• Appendix I Construction and Operational Noise and Vibration Impact Assessment 
• Appendix J Stage 1 PACHCI Assessment and Native Title Searches 
• Appendix L Socio-economic Impact Assessment. 
Should the Proposal not proceed, the principle of intergenerational equity may be compromised, as public 
safety may be affected by future traffic incidents associated with the existing intersection. 

Conservation of biological diversity and ecological integrity 

Conservation of biological diversity and ecological integrity was applied to the Proposal in the following 
ways: 

• The biodiversity assessment considered connectivity and key corridors for species likely to occur within
and surrounding the Proposal (see Section 6.1 and Appendix C)

• The concept design has been developed to avoid impacts to the Wamberal Lagoon Nature Reserve.
The key impact on biodiversity associated with the Proposal is the direct removal of up 0.89 ha of native 
vegetation and 1.28 ha of non-native/miscellaneous ecosystems. The ancillary sites would lead to the 
potential loss of 3.24 ha non-native/miscellaneous ecosystems including landscape plantings, highly 
disturbed areas with limited or no native vegetation and maintained mixed native exotic ground cover. This 
would result in a reduction of habitat for a range of birds and mammals, including threatened species, and 
loss of fauna habitat connectivity. 

Assessments of significance have been conducted for threatened species or ecological communities which 
have the potential to be affected by the Proposal. The assessments of significance indicate that the impacts 
to threatened biodiversity are unlikely to be significant under the BC Act or EPBC Act. 

Improved valuation, pricing and incentive mechanisms 

The principle of internalising environmental costs into decision making requires consideration of all 
environmental resources which may be affected by the carrying out of a project, including air, water, land 
and living things. 

Central Coast Highway and Tumbi Road Intersection Upgrade 
Review of Environmental Factors 

218 



   
 

 

 

 

 
 

 

 

  

The REF has examined the environmental consequences of the proposal and identified mitigation 
measures to manage the potential for adverse impacts. The requirement to implement these mitigation 
measures would result in an economic cost to TfNSW. Incorporating environmental mitigation measures 
into the physical design and contractual requirements ensures that the costs of environmental impacts and 
mitigation are recognised by the Proposal. 

The concept design has been developed with an objective of minimising potential impacts on the 
surrounding environment, including avoiding the Wamberal Lagoon Nature Reserve. This indicates that the 
proposal is being developed with an environmental objective in mind. 
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8.3 Conclusion 
The proposed intersection upgrade at Tumbi Road and the Central Coast Highway is subject to 
assessment under Division 5.1 of the EP&A Act. The 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 (where relevant) of conservation agreements and plans of management 
under the NPW Act, biodiversity stewardship sites under the BC Act, wilderness areas, areas of 
outstanding value, impacts on threatened species 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: 

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 Proposal objectives but would still result in some impacts on: 

• Biodiversity
• Landscape and visual amenity
• Surface water and flooding
• Groundwater
• Soils and contamination
• Traffic and transport
• Noise and air emissions
• Property and land use
• Community (socio-economic).
Safeguards and management measures as detailed in this REF would ameliorate or minimise these 
expected impacts. The Proposal would also result in long-term beneficial impacts including improved road 
safety, improved freight efficiency and access through the Central Coast. On balance the Proposal is 
considered justified and the following conclusions are made. 

Significance of impact under NSW legislation 
The Proposal would be unlikely to cause a significant impact on the environment. Therefore, it is not 
necessary for an environmental impact statement to be prepared and approval to be sought from the 
Minister for Planning and Public Spaces under Division 5.2 of the EP&A Act. A Biodiversity Development 
Assessment Report or Species Impact Statement is not required. The Proposal is subject to assessment 
under Division 5.1 of the EP&A Act. Development consent from Central Coast Council is not required. 

Significance of impact under Australian legislation 
The Proposal is not likely to have a significant impact on matters of national environmental significance or 
the environment of Commonwealth land within the meaning of the Environment Protection and Biodiversity 
Conservation Act 1999. A referral to the Australian Minster 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.

Jamie McMahon

Technical Director - Environment

AECOM Australia Pty Ltd

Date: 5 October 2021

I have examined this review of environmental factors and accept it on behalf of Transport for NSW.

Theodoros Stephanou

Project Development Manager

Regional Infrastructure Development – North

Date: 5 October 2021



   
 

 

 

 

  

 

 

    

 

 

 

 

 
    

  

   

  

  

   

  

  

 

  

  

  

   

  
       

10. References

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

AECOM 2021, Geotechnical Investigation Proposal Plan. 

Australian Bureau of Statistics, 2020. 2016 Census Community Profiles, General Community Profiles, 
Wamberal – Forresters Beach Catalogue number 2001.0. Commonwealth Government. 

Australian Bureau of Statistics, 2020. 2016 Census of Population and Housing, General Community Profile, 
New South Wales, Catalogue number 2001.0. Commonwealth Government. 

Australian Bureau of Statistics, 2020. 2016 Census of Population and Housing, General Community Profile, 
Central Coast, Catalogue number 2001.0. Commonwealth Government. 

Austroads (2009). Guide to Road Safety. 

Austroads (2019). Guide to Road Design. 

Central Coast Council, (2021), Current Development Applications. Available at: 
https://www.centralcoast.nsw.gov.au/council/news-and-publications/news/current-development-applications 

Central Coast Council, 2018. Central Coast Council’s Community Strategic Plan 2018-2028. Available at: 
https://www.centralcoast.nsw.gov.au/council/forms-and-publications/community-strategic-
plan#:~:text=One%20%E2%80%93%20Central%20Coast%2C%20Community%20Strategic,desired% 
20outcomes%20for%20the%20future 

CSIRO, 2020, Australian Soil Resource Information System, Available at: https://www.asris.csiro.au/# 

Department of Agriculture, Water and the Environment (2020). Protected Matters Search Tool. Australian 
Government. Available at: http://www.environment.gov.au/webgis-framework/apps/pmst/pmst.jsf 

Department of Agriculture, Water and the Environment (n.d). Australian Heritage Database. Australian 
Government. Available at: https://www.environment.gov.au/cgi-bin/ahdb/search.pl 

Department of Agriculture, Water and the Environment, 2020. National Pollutant Inventory, Australian 
Government. Available at: http://www.npi.gov.au/npi-data/search-npi-data 

Department of Environment & Climate Change NSW. (2009). Interim Construction Noise Guideline. State of 
NSW. 

Department of Environment and Climate Change (2008). Managing Urban Stormwater: Soils and 
construction – Volume 2A. NSW Government. 

Department of Environment and Energy, 2020. Protected Matters Search Tool. Available at: 
https://www.environment.gov.au/epbc/protected-matters-search-tool. 

Department of Infrastructure and Transport. Available at: 
https://www.infrastructure.gov.au/infrastructure/pab/active_transport/files/infra1874_mcu_active_travel_repo 
rt_final.pdf 

Department of primary industries, 2019. Key Fish Habitat – Central Coast. 

Department of Primary Industries, 2020a. Fisheries NSW Spatial Data Portal [Online]. Available: 
https://webmap.industry.nsw.gov.au/Html5Viewer/index.html?viewer=Fisheries_Data_Portal 

Design Principles: Parks and Open Space 
https://www.healthyplaces.org.au/site/parks_and_open_space_full_text.php 

Central Coast Highway and Tumbi Road Intersection Upgrade 
Review of Environmental Factors 

222 

https://www.centralcoast.nsw.gov.au/council/news-and-publications/news/current-development-applications
https://www.centralcoast.nsw.gov.au/council/forms-and-publications/community-strategic-plan#:%7E:text=One%20%E2%80%93%20Central%20Coast%2C%20Community%20Strategic,desired%20outcomes%20for%20the%20future
https://www.centralcoast.nsw.gov.au/council/forms-and-publications/community-strategic-plan#:%7E:text=One%20%E2%80%93%20Central%20Coast%2C%20Community%20Strategic,desired%20outcomes%20for%20the%20future
https://www.centralcoast.nsw.gov.au/council/forms-and-publications/community-strategic-plan#:%7E:text=One%20%E2%80%93%20Central%20Coast%2C%20Community%20Strategic,desired%20outcomes%20for%20the%20future
https://www.asris.csiro.au/
http://www.environment.gov.au/webgis-framework/apps/pmst/pmst.jsf
https://www.environment.gov.au/cgi-bin/ahdb/search.pl
http://www.npi.gov.au/npi-data/search-npi-data
https://www.infrastructure.gov.au/infrastructure/pab/active_transport/files/infra1874_mcu_active_travel_report_final.pdf
https://www.infrastructure.gov.au/infrastructure/pab/active_transport/files/infra1874_mcu_active_travel_report_final.pdf
https://webmap.industry.nsw.gov.au/Html5Viewer/index.html?viewer=Fisheries_Data_Portal
https://www.healthyplaces.org.au/site/parks_and_open_space_full_text.php
https://www.environment.gov.au/epbc/protected-matters-search-tool


   
 

 

 

 

 

  

 

  

  
  

  
  

 
  

 

 

  

     

  

 

  
 

 
 

  

  

 

  

 

   

     
  

 

 

DPIE (2021). Major Projects, NSW Planning Portal, Department of Planning, Industry and Environment. 
Available at: https://www.planningportal.nsw.gov.au/major-projects/projects/search-
location?name=&searchvalue=Wamberal%2C+Central+Coast%2C+New+South+Wales&minx=&max 
x=&miny=&maxy=&project-search-type=location 

Environment Protection Authority, 2014, Waste Classification Guidelines, NSW Government 

Environment Protection Authority, 2017, Noise Policy for Industry, NSW Government. Available at: 
https://www.epa.nsw.gov.au/your-environment/noise/industrial-noise/noise-policy-for-industry-
(2017) 

eSPADE (2020). eSPADE NSW Soil and Land Information, Department of Planning, Industry and 
Environment. Available at: https://www.environment.nsw.gov.au/eSpade2Webapp# 

Healthy Spaces and Places (a collaboration between the Australian Local Government Association, National Heart 
Foundation of Australia and Planning Institute of Australia) (2009) 

Heritage NSW (2021). Aboriginal Heritage Information Management System (AHIMS) Web Services. NSW 
Government. Available at: https://www.environment.nsw.gov.au/awssapp/login.aspx 

Heritage NSW (2021). State Heritage Inventory. NSW Government. 

Infrastructure and Transport Minimiser (2021). National Road Safety Strategy 2021-30. Commonwealth of Australia. 
Available at: https://www.officeofroadsafety.gov.au/sites/default/files/documents/draft-national-road-safety-
strategy.pdf 

Infrastructure NSW (2018). State Infrastructure Strategy 2018 – 2038: Building Momentum, NSW Government. 

Landcom (2004). Soils and Construction Volume 1.4th Edition. NSW Government. 

Landcom 2004, Managing Urban Stormwater: Soils and Construction, Volume 1, 4th Edition (known as the 
Blue Book Volume 1). 

MHL (2020). Coastal Lagoon Catchments: Overland Flood Study, Manly Hydraulics Laboratory, 
Department of Planning, Industry and Environment, November 2020 

National Health and Medical Research Council (NHMRC). 2011. Updated 2021. Australian Drinking Water 
Guidelines 6. Version 3.6, March 2021. 

National Native Title Tribunal (2021). Search Register of Native Title Claims. Available at: 
http://www.nntt.gov.au/searchRegApps/NativeTitleRegisters/Pages/Search-Register-of-Native-Title-
Claims.aspx 

National Parks and Wildlife Service (2020). Developments adjacent to National Parks and Wildlife Service 
lands Guidelines for consent and planning authorities. NSW Government. Available at: 
https://www.environment.nsw.gov.au/-/media/OEH/Corporate-Site/Documents/Parks-reserves-and-
protected-areas/Development-guidelines/developments-adjacent-npws-lands-200362.pdf 

NSW Centre for Road Safety (2011). Guidelines for Road Safety Audit Practices. Transport Roads and 
Traffic Authority. 

NSW Department of Environment and Climate Change, 2009, Interim Construction Noise Guideline. 
Available at: https://www.environment.nsw.gov.au/resources/noise/09265cng.pdf 

NSW Government (2020). Major Projects – THYNK Academy Erina. Available at: 
https://www.planningportal.nsw.gov.au/major-projects/project/26231 

NSW Government 2018, Future Transport Strategy 2056, NSW Government 

NSW Government, 2021. Gosford Local Environmental Plan 2014. Available at: 
https://legislation.nsw.gov.au/view/html/inforce/current/epi-2014-0042 

Central Coast Highway and Tumbi Road Intersection Upgrade 
Review of Environmental Factors 

223 

https://www.planningportal.nsw.gov.au/major-projects/projects/search-location?name=&searchvalue=Wamberal%2C+Central+Coast%2C+New+South+Wales&minx=&maxx=&miny=&maxy=&project-search-type=location
https://www.planningportal.nsw.gov.au/major-projects/projects/search-location?name=&searchvalue=Wamberal%2C+Central+Coast%2C+New+South+Wales&minx=&maxx=&miny=&maxy=&project-search-type=location
https://www.planningportal.nsw.gov.au/major-projects/projects/search-location?name=&searchvalue=Wamberal%2C+Central+Coast%2C+New+South+Wales&minx=&maxx=&miny=&maxy=&project-search-type=location
https://www.epa.nsw.gov.au/your-environment/noise/industrial-noise/noise-policy-for-industry-(2017)
https://www.epa.nsw.gov.au/your-environment/noise/industrial-noise/noise-policy-for-industry-(2017)
https://www.environment.nsw.gov.au/eSpade2Webapp
https://www.environment.nsw.gov.au/awssapp/login.aspx
https://www.officeofroadsafety.gov.au/sites/default/files/documents/draft-national-road-safety-strategy.pdf
https://www.officeofroadsafety.gov.au/sites/default/files/documents/draft-national-road-safety-strategy.pdf
http://www.nntt.gov.au/searchRegApps/NativeTitleRegisters/Pages/Search-Register-of-Native-Title-Claims.aspx
http://www.nntt.gov.au/searchRegApps/NativeTitleRegisters/Pages/Search-Register-of-Native-Title-Claims.aspx
https://www.environment.nsw.gov.au/-/media/OEH/Corporate-Site/Documents/Parks-reserves-and-protected-areas/Development-guidelines/developments-adjacent-npws-lands-200362.pdf
https://www.environment.nsw.gov.au/-/media/OEH/Corporate-Site/Documents/Parks-reserves-and-protected-areas/Development-guidelines/developments-adjacent-npws-lands-200362.pdf
https://www.environment.nsw.gov.au/resources/noise/09265cng.pdf
https://www.planningportal.nsw.gov.au/major-projects/project/26231
https://legislation.nsw.gov.au/view/html/inforce/current/epi-2014-0042


   
 

 

 

 

 
  

  

  
    

    

  

  

 

 
 

    
 

   

 

  

   

 

 

 

  

 

 

 

 

  

   
 

     
  

    

NSW Government. (2011). NSW 2021 A Plan to Make NSW Number One. Available at: 
https://www.ipc.nsw.gov.au/sites/default/files/file_manager/NSW2021_WEBVERSION.pdf 

NSW Government. (2016). Central Coast Regional Plan 2036. NSW Government Planning and 
Environment. Available at: https://www.planning.nsw.gov.au/-/media/Files/DPE/Plans-and-
policies/central-coast-regional-plan-2036-2016-10-18.pdf 

NSW Government. (2018). Road Safety Plan 2021. Transport for NSW Centre for Road. Available at: 
https://towardszero.nsw.gov.au/sites/default/files/2018-02/road-safety-plan.pdf 

NSW Government. (n.d.) Gosford-Lake Macquarie 1:100,000 Soil Landscape Map. 

NSW Government. (n.d.) Gosford-Lake Macquarie 1:100,000 Geology. 

NSW Government. In force legislation. Available at: https://legislation.nsw.gov.au/browse/inforce 

NSW Office of Environment and Heritage, 2019a, BioNet database 

NSW Office of Environment and Heritage, 2019b, Vegetation Types Database and Threatened Species 
Profile Database 

NSW Roads and Maritime Services (2013) Environmental Impact Assessment Practice Note – Socio-economic 
assessment (EIA-N05) 

Red Bus Services, 2016. Timetables. Available at: https://www.redbus.com.au/timetables 

Roads & Traffic Authority (2005). Guidelines for the Management of Acid Sulfate Materials: Acid Sulfate 
Soils, Acid Sulfate Rock and Monosulfidic Black Ooze. Available at: https://roads-
waterways.transport.nsw.gov.au/business-industry/partners-suppliers/documents/guides-
manuals/guidelines-management-acid-sulfate-materials.pdf 

Roads & Traffic Authority (2009). Erosion and Sediment Management Procedure, Roads and Traffic 
Authority. Available at: https://www.rms.nsw.gov.au/documents/about/environment/erosion-
sedimentation-management-pn143p.pdf 

Roads & Traffic Authority (2011). RTA Stockpile Site Management Guideline 2011. 

Roads & Traffic Authority (2011). Technical Guideline Environmental Management of Construction Site 
Dewatering. Available at: https://roads-waterways.transport.nsw.gov.au/business-industry/partners-
suppliers/documents/guides-manuals/techguide-environmental-mg-construction-site-
dewatering.pdf 

Roads & Traffic Authority (2011). Wildlife Connectivity Guidelines for Road Projects. 

Roads and Maritime (2016). Guideline to Biodiversity Offsets. Roads and Maritime Services. 

Roads and Maritime Services (2005). Roads and Maritime Quality Assurance (QA) Specification G1: Job 
Specific Requirements 

Roads and Maritime Services (2019). Environmental Sustainability Strategy 2019-2023. NSW Government. 
Available at: https://roads-
waterways.transport.nsw.gov.au/documents/about/environment/environmental-sustainability-
strategy.pdf 

Roads and Maritime Services (now Transport for NSW), 2011. Procedure for Aboriginal cultural heritage 
consultation and investigation. 

Roads and Maritime Services, (2014). Roads and Maritime Services land acquisition information guide. NSW 
Government. 

Roads and Traffic of NSW (2009). RTA urban design policy, procedures and design principles. 

Central Coast Highway and Tumbi Road Intersection Upgrade 
Review of Environmental Factors 

224 

https://www.ipc.nsw.gov.au/sites/default/files/file_manager/NSW2021_WEBVERSION.pdf
https://www.planning.nsw.gov.au/-/media/Files/DPE/Plans-and-policies/central-coast-regional-plan-2036-2016-10-18.pdf
https://www.planning.nsw.gov.au/-/media/Files/DPE/Plans-and-policies/central-coast-regional-plan-2036-2016-10-18.pdf
https://towardszero.nsw.gov.au/sites/default/files/2018-02/road-safety-plan.pdf
https://legislation.nsw.gov.au/browse/inforce
https://www.redbus.com.au/timetables
https://roads-waterways.transport.nsw.gov.au/business-industry/partners-suppliers/documents/guides-manuals/guidelines-management-acid-sulfate-materials.pdf
https://roads-waterways.transport.nsw.gov.au/business-industry/partners-suppliers/documents/guides-manuals/guidelines-management-acid-sulfate-materials.pdf
https://roads-waterways.transport.nsw.gov.au/business-industry/partners-suppliers/documents/guides-manuals/guidelines-management-acid-sulfate-materials.pdf
https://www.rms.nsw.gov.au/documents/about/environment/erosion-sedimentation-management-pn143p.pdf
https://www.rms.nsw.gov.au/documents/about/environment/erosion-sedimentation-management-pn143p.pdf
https://roads-waterways.transport.nsw.gov.au/business-industry/partners-suppliers/documents/guides-manuals/techguide-environmental-mg-construction-site-dewatering.pdf
https://roads-waterways.transport.nsw.gov.au/business-industry/partners-suppliers/documents/guides-manuals/techguide-environmental-mg-construction-site-dewatering.pdf
https://roads-waterways.transport.nsw.gov.au/business-industry/partners-suppliers/documents/guides-manuals/techguide-environmental-mg-construction-site-dewatering.pdf
https://roads-waterways.transport.nsw.gov.au/documents/about/environment/environmental-sustainability-strategy.pdf
https://roads-waterways.transport.nsw.gov.au/documents/about/environment/environmental-sustainability-strategy.pdf
https://roads-waterways.transport.nsw.gov.au/documents/about/environment/environmental-sustainability-strategy.pdf


   
 

 

 

 

   

 

  

 
 

  

  

   

  

  

  

 

 

  

  
  

  

  

   
  

   

  

   

   

 

  

Safe Work NSW (2019). Code of Practice – How to Manage and Control Asbestos in the Workplace. NSW 
Government. Available at: https://www.safework.nsw.gov.au/__data/assets/pdf_file/0014/50081/How-
to-manage-and-control-asbestos-in-the-workplace-COP.pdf 

Standards Australia (2002). AS 4678 - 2002 Earth Retaining Structures 

Standards Australia (2002). AS/NZS 1170.1 - 2002 Structural Design Actions Part 1: Permanent, Imposed 
and Other Actions. 

Standards Australia (2011). AS/NZS 1170.2 - 2011 Structural Design Actions Part 2: Wind Actions. 

Standards Australia (2017). AS 5100 - 2017 Bridge Design Set 

Standards Australia (2018). AS 3600 - 2018 Concrete structures. 

Standards Australia (2020). AS 4100 - 2020 Steel Structures 

Transport . (2011). Biodiversity Guidelines: Protecting and managing biodiversity on RTA projects. NSW 
Government. Available at: https://roads-waterways.transport.nsw.gov.au/business-industry/partners-
suppliers/documents/guides-manuals/biodiversity_guidelines.pdf 

Transport for NSW (2010). QA Specification G10 Traffic Management. Available at: https://roads-
waterways.transport.nsw.gov.au/business-industry/partners-
suppliers/documents/specifications/g010.pdf 

Transport for NSW (2015). Unexpected Heritage Finds Guideline. NSW Government. 

Transport for NSW (2018). Construction Noise and Vibration Strategy. NSW Government. Available at: 
file:///C:/Users/woodardn/Downloads/Planning-Environment-Sustainability-Construction-Noise-and-
Vibration-Strategy-ST-157%20(5).pdf 

Transport for NSW (2020). Guideline for landscape character and visual impact assessment Environmental 
impact assessment practice note EIA-N04. NSW Government. Available at: https://roads-
waterways.transport.nsw.gov.au/business-industry/partners-suppliers/documents/centre-for-urban-
design/guideline-landscape-character-and-visual-impact.pdf 

Transport for NSW (2020). Traffic control at works sites Technical Manual. NSW Government. Available at: 
https://roads-waterways.transport.nsw.gov.au/business-industry/partners-
suppliers/documents/technical-manuals/traffic-control-at-worksites-manual-v6.pdf 

Transport for NSW (2021). Central Coast Highway upgrade – Wamberal to Bateau Bay. Available at: https://roads-
waterways.transport.nsw.gov.au/projects/central-coast-highway-upgrade-wamberal-to-bateau-bay/index.html 

Transport for NSW, (2020). Traffic control a work sites Technical Manual. Issue No. 6. NSW Government.  

Transport for NSW, 2020. Central Coast Highway upgrade – Wamberal to Bateau Bay Community 
Consultation Report. Available at: https://roads-
waterways.transport.nsw.gov.au/projects/01documents/central-coast-highway-upgrade-wamberal-
to-bateau-bay/central-coast-highway-upgrade-consultation-report.pdf 

Transport for NSW, 2020. Central Coast Highway upgrade – Wamberal to Bateau Bay Community 
Consultation Report. Available at: https://roads-
waterways.transport.nsw.gov.au/projects/01documents/central-coast-highway-upgrade-wamberal-to-
bateau-bay/central-coast-highway-upgrade-consultation-report.pdf 

Transport for NSW. (2013). Central Coast Regional Transport Plan. NSW Government. Available at: 
https://www.transport.nsw.gov.au/sites/default/files/media/documents/2017/central-coast-regional-
transport-plan.pdf 

Central Coast Highway and Tumbi Road Intersection Upgrade 
Review of Environmental Factors 

225 

https://www.safework.nsw.gov.au/__data/assets/pdf_file/0014/50081/How-to-manage-and-control-asbestos-in-the-workplace-COP.pdf
https://www.safework.nsw.gov.au/__data/assets/pdf_file/0014/50081/How-to-manage-and-control-asbestos-in-the-workplace-COP.pdf
https://roads-waterways.transport.nsw.gov.au/business-industry/partners-suppliers/documents/guides-manuals/biodiversity_guidelines.pdf
https://roads-waterways.transport.nsw.gov.au/business-industry/partners-suppliers/documents/guides-manuals/biodiversity_guidelines.pdf
https://roads-waterways.transport.nsw.gov.au/business-industry/partners-suppliers/documents/specifications/g010.pdf
https://roads-waterways.transport.nsw.gov.au/business-industry/partners-suppliers/documents/specifications/g010.pdf
https://roads-waterways.transport.nsw.gov.au/business-industry/partners-suppliers/documents/specifications/g010.pdf
https://roads-waterways.transport.nsw.gov.au/business-industry/partners-suppliers/documents/centre-for-urban-design/guideline-landscape-character-and-visual-impact.pdf
https://roads-waterways.transport.nsw.gov.au/business-industry/partners-suppliers/documents/centre-for-urban-design/guideline-landscape-character-and-visual-impact.pdf
https://roads-waterways.transport.nsw.gov.au/business-industry/partners-suppliers/documents/centre-for-urban-design/guideline-landscape-character-and-visual-impact.pdf
https://roads-waterways.transport.nsw.gov.au/business-industry/partners-suppliers/documents/technical-manuals/traffic-control-at-worksites-manual-v6.pdf
https://roads-waterways.transport.nsw.gov.au/business-industry/partners-suppliers/documents/technical-manuals/traffic-control-at-worksites-manual-v6.pdf
https://roads-waterways.transport.nsw.gov.au/projects/central-coast-highway-upgrade-wamberal-to-bateau-bay/index.html
https://roads-waterways.transport.nsw.gov.au/projects/central-coast-highway-upgrade-wamberal-to-bateau-bay/index.html
https://roads-waterways.transport.nsw.gov.au/projects/01documents/central-coast-highway-upgrade-wamberal-to-bateau-bay/central-coast-highway-upgrade-consultation-report.pdf
https://roads-waterways.transport.nsw.gov.au/projects/01documents/central-coast-highway-upgrade-wamberal-to-bateau-bay/central-coast-highway-upgrade-consultation-report.pdf
https://roads-waterways.transport.nsw.gov.au/projects/01documents/central-coast-highway-upgrade-wamberal-to-bateau-bay/central-coast-highway-upgrade-consultation-report.pdf
https://www.transport.nsw.gov.au/sites/default/files/media/documents/2017/central-coast-regional-transport-plan.pdf
https://www.transport.nsw.gov.au/sites/default/files/media/documents/2017/central-coast-regional-transport-plan.pdf
https://roads


   
 

 

 

 

  
 

   

  

WMAwater (2020). Central Coast Highway Upgrade at Forresters Beach – Flood Assessment, Transport 
for NSW, WMAwater, May 2020, Sydney 

Work Cover NSW (2008). Working with Asbestos. NSW Government. Available at: 
https://www.junee.nsw.gov.au/f.ashx/working_with_asbestos_guide_5484.pdf 

Central Coast Highway and Tumbi Road Intersection Upgrade 
Review of Environmental Factors 

226 

https://www.junee.nsw.gov.au/f.ashx/working_with_asbestos_guide_5484.pdf


   
 

 

 

 

      
 

  

  

  

  

  

  

  

    

  
 

   
 

 

 
 

 

  

    
 

 
 

 
 

  
  

 

   

   

   

  

  
 

 
 

  

  

Terms and acronyms used in this REF 
Terms and acronyms used in this REF 

Term /  Acronym Description 

ABS Australian Bureau of Statistics 

AEP Annual exceedance probabilities 

AHD Australian Height Datum 

AHIMS Aboriginal Heritage Information Management System 

AHIP Aboriginal Heritage Impact Permit 

Alluvium Unconsolidated deposit of gravel, sand or mud formed by water. 

AM peak period AM peak period – 6 - 10am weekdays 

Ambient noise The all-encompassing noise at a point composed of sound from all sources near 
and far. 

Amenity Amenity refers to the quality of a place, its appearance, feel and sound, and the 
way its community experiences the place. Amenity contributes to a community’s 
identity and its sense of place. 

Ancillary Facility Facilities used to support the operation of a construction site including site 
offices, workshops, delivery areas, storage areas, crib sheds, staff vehicle 
parking, materials, plant and equipment. 

ARI Average Recurrence Interval 

Arterial Roads The main or trunk roads of the State road network that carry predominantly 
through traffic between regions. 

Asphalt or asphaltic 
concrete 

A dense, continuously graded mixture of coarse and fine aggregates, mineral 
filler and bitumen usually produced hot in a mixing plant. 

Background noise The underlying level of noise present in the ambient noise when extraneous 
noise (such as transient traffic and dogs barking) is removed. The L90 sound 
pressure level is used to quantify background noise. 

BAR Biodiversity Assessment Report 

BC Act Biodiversity Conservation Act 2016 

BDAR Biodiversity Development Assessment Report 

BoM Bureau of Meteorology 

Bore A cylindrical drill hole sunk into the ground from which water is pumped for use or 
monitoring. 

Borehole A hole produced in the ground by drilling for the investigation and assessment of 
soil and rock profiles. 

CCC Central Coast Council 

CEMP Construction Environmental Management Plan 
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Term /  Acronym Description 

Concept design Initial functional layout design for a road or road system, to establish feasibility, to 
provide a basis for estimating, and to determine further investigations needed for 
detailed design. 

Construction fatigue Construction fatigue relates to receivers that experience construction impacts 
from a variety of projects over an extended period of time with few or no breaks 
between construction periods. 

Consultation Inviting feedback from the community and stakeholders to inform a proposal. 

CP Communication Plan 

CTMP Construction Traffic Management Plan 

Cumulative Impacts Impacts that, when considered together, have different and/or more substantial 
impacts than a single impact assessed on its own. 

Curtilage The land around a bridge, building or any structure or object that is essential or 
contributes to the value, function and enjoyment of that object (e.g. a heritage 
building and surrounding buildings and trees that relate to it form an entire 
setting). 

DA Development Applications 

Day The period from 0700 to 1800 h Monday to Saturday and 0800 to 1800 h 
Sundays and Public Holidays. 

dB Decibels – A scale unit used in the comparison of powers and levels of sound 
energy. Used for measuring noise. 

dB(A) A-weighted decibels.
A-weighting is applied to instrument-measured sound levels in effort to account
for the relative loudness perceived by the human ear, as the ear is less sensitive
to low audio frequencies.

DECC Department of Environmental and Climate Change. 

DECCW NSW Department of Environment, Climate Change and Water 

Design option This scenario includes the proposal design alignment. The Road Noise Policy, 
Noise Criteria Guideline, and Noise Mitigation Guideline refer to this as the ‘Build’ 
scenario. 

Detailed design Detailed design broadly refers to the process that the Construction Contractor 
undertakes (should the proposal proceed) to refine the concept design to a 
design suitable for construction (subject to Transport for NSW acceptance). 

DPI Department of Primary Industries 

DPIE Department of Planning, Infrastructure and Environment 

EC Electrical Conductivity 

EEC Endangered ecological communities 

EES Environment, Energy and Science 

Environment As defined within the Environmental Planning and Assessment Act 1979 (NSW), 
all aspects of the surroundings of humans, whether affecting any human as an 
individual or in his or her social groupings. 
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Term /  Acronym Description 

EP&A Act Environmental Planning and Assessment Act 1979 

EP&A Reg Environmental Planning and Assessment Regulation 2000 (NSW) 

EPA Environment Protect Authority 

EPL Environment protection licence 

Evening The period from 1800 to 2200 h Monday to Sunday and Public Holidays. 

Existing road traffic 
noise model 

A model of the existing roads that calculates existing road traffic noise levels. 
This is used for model validation purposes with concurrently measured road 
traffic noise levels and traffic counts. 

FM Act Fisheries Management Act 1994 

GDE Groundwater dependent ecosystems 

Gosford LEP Gosford Local Environment Plan 2009 

Heavy vehicle A heavy vehicle is classified as a Class 3 vehicle (a two axle truck) or larger, in 
accordance with the Austroads Vehicle Classification System. 

Hydrology The study of rainfall and surface water runoff process 

IAQM Institute of Air Quality Management (IAQM) 

ICNG Interim Construction Noise Guideline 

Impact Influence or effect exerted by a project or other activity on the natural, built and 
community environment. 

ISEPP State Environmental Planning Policy (Infrastructure) 2007 

L10 The sound pressure level exceeded for 10% of the measurement period. For 
10% of the measurement period it was louder than the L10. 

L90 The sound pressure level exceeded for 90% of the measurement period. For 
90% of the measurement period it was louder than the L90. 

LAeq A-weighted equivalent sound level

LCVIA landscape character and visual impact assessment 

LCZ Landscape character zones 

LGA Central Coast Local Government Area 

Lmax The maximum sound pressure level measured over the measurement period. 

Lmin The minimum sound pressure level measured over the measurement period. 

Local Road A road or street used primarily for access to abutting properties 

LoS Level of service 

Magnitude of impacts Severity or scale and intensity, spatial extent and duration of the impact. 

NCA Noise catchment areas 

Night The period from 2200 to 0700 h Monday to Saturday and 2200 to 0800 h 
Sundays and Public Holidays. 
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Term /  Acronym Description 

NML Noise Management Level 

NP&W Act National Parks and Wildlife Act 1974 

NSW New South Wales 

CNVMP Construction Noise and Vibration Management Plan 

PACHCI Procedure for Aboriginal Cultural Heritage Consultation and Investigation 

Passing trade Passing trade refers to customers who choose to visit a business because they 
see it when walking or driving past, or as a matter of convenience when on route 
to another destination, rather than an intentional trip with that business as the 
desired destination. 

PCT Plant Community Types 

PMF Probable Maximum Flood 

Property Anything that is owned by a person or entity. Land property can contain more 
than one lot and Deposited Plan. 

Proposal The proposal refers to the proposed ~intersection upgrades at Tumbi Road and 
the Central Coast Highway. 

Public transport Includes train and bus (government and private) services. 

RBL Rating background levels 

REF Review of Environmental Factors 

RNP Road Noise Policy 

Roads and Maritime NSW Roads and Maritime Services 

ROL Road Occupancy Licence 

RTA Roads and Traffic Authority, former Roads and Maritime 

SA2 Wamberal – Foresters Beach Statistical Area Level 2 

SEARs Secretary’s Environmental Assessment Requirements 

SEIA Socio-economic impact assessment 

Sensitive receiver Includes residences, educational institutions (including preschools, schools, 
universities, TAFE colleges), health care facilities (including nursing homes, 
hospitals), religious facilities (including churches), child care centres, passive 
recreation areas (including outdoor grounds used for teaching), active recreation 
areas (including parks and sports grounds), commercial premises (including film 
and television studios, research facilities, entertainment spaces, temporary 
accommodation such as caravan parks and camping grounds, restaurants, office 
premises, retail spaces and industrial premises). 

Sensitivity of affected 
stakeholders 

Defined by the susceptibility or vulnerability of people, receivers or receiving 
environments to adverse changes caused by the impact, or the importance 
placed on the matter being affected. 

SES State Emergency Service 
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Term /  Acronym Description 

SHR State Heritage Register - A register kept by the NSW Heritage Council that lists 
places, buildings, works, relics, moveable objects or precincts that the Minister 
for Planning considers are f state heritage significance. 

SIS Species Impact Statement 

Social infrastructure Social infrastructure facilities generally operate at a local, district and/or regional 
level and are defined by the scale of the population catchment they serve. 

Socio-economic Involving combination of social and economic matters 

SWMP Soil and water management plan 

TEC Threatened Ecological Communities 

TfNSW Transport for NSW 

TMP Traffic Management Plan 

Traffic noise The total noise resulting from road traffic. The Leq sound pressure level is used to 
quantify traffic noise. 

WMP Waste Management Plan 

Zoning Zoning regulates land use within an environmental planning instrument (usually 
by different colour codes on a map accompanying a local environmental plan). 
Land use tables set out the various purposes for which land may or may not be 
used or developed in each zone. 
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