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Executive summary 
The proposal 
Roads and Maritime Services (RMS) propose to upgrade the Pacific Highway and 
Wyong Road intersection at Tuggerah on the New South Wales (NSW) Central 
Coast. The intersection is located in the Wyong Local Government Area (LGA) and is 
currently a four-leg, dual-lane roundabout. The main features of the proposal include: 

• Replacement of the existing roundabout with a signalised intersection. 
• Widening of the intersection approaches to accommodate extra lanes 

(approach and/or turning lanes) in all four directions comprising: 
− Upgrade of around 500 metres of the Pacific Highway - from Anzac Road 

(about 235 metres north-east of the intersection) to about 265 metres 
south-west of the intersection.  

− Upgrade of around 900 metres of Wyong Road - from Gavenlock Road 
(about 350 metres north-west of the intersection) to Bryant Drive (about 
550 metres south-east of the intersection).  

• Construction of a new rail overbridge over the Main Northern Rail Line to 
accommodate eastbound movements along Wyong Road. The existing 
Tuggerah Rail Overbridge would accommodate all westbound movements, 
including turning lanes to the Pacific Highway (north). 

• Upgrade of the intersection of Wyong Road and Gavenlock Road to 
incorporate an additional left turn slip lane into Gavenlock Road (southbound). 

• Construction of a slip lane on Wyong Road eastbound from the intersection of 
the Pacific Highway and tying into the existing turn lane into Bryant Road. 

• Tie in works at Tambelin Street, at the Anzac Parade intersection (ie to the 
recently completed Tuggerah Straight upgrade) and at the existing 
roundabouts with Bryant Drive and Gavenlock Road.  

• Construction of about one kilometre of retaining walls. These would be located 
on the northern side of Wyong Road (east and west of the intersection), the 
southern side of Wyong Road (east of the intersection) and the western side of 
the Pacific Highway (north of the intersection). 

• Installation of at-grade pedestrian crossings on all four legs of the intersection. 
• Extension of the existing pedestrian underpass including improvement of the 

general amenity of the underpass facility. 
• Extension of the pedestrian/cyclist shared path network to improve 

pedestrian/cyclist connections to adjacent areas including Tuggerah railway 
station, Supa Centa Tuggerah, Tuggerah Business Park and Tuggerah 
Westfield Shopping Centre.  

• Installation of swales and a constructed wetland for operational water quality 
control. 

• Installation of shut-off valves on three drainage lines to be used for containing 
emergency spills. 

• Installation of temporary sediment control basins at four locations during the 
construction period, construction of onsite and offsite diversion drains and 
provision of sediment fences and erosion controls at the source. 

• Use of ancillary construction facilities, including a site compound and stockpile 
sites. 

• Temporary access tracks, access areas for retaining wall construction, crane 
pads and bridge over Tuggerah Creek during construction. 

• Relocation of underground and overhead utilities to accommodate the 
proposal. 
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Construction of the proposal is anticipated to be undertaken in five stages to 
minimise impacts to road and rail traffic and property owners located adjacent to the 
proposal. 
 

Need for the proposal 
The proposal is required to improve safety at the Pacific Highway and Wyong Road 
intersection, ease current traffic congestion at peak times and to cater for future 
traffic growth in the regional road network. The proposal would also address 
objectives outlined in the NSW 2021: A Plan to Make NSW Number One, NSW 
Government State Infrastructure Strategy December 2012, Central Coast Regional 
Action Plan, Central Coast Regional Strategy and the North Wyong Structure Plan.  
 

Options considered 
Five options were considered as part of the proposal and included: 

• Option A: Do nothing option. This option would result in the Pacific Highway 
and Wyong Road intersection remaining a four-leg dual lane roundabout. 
Routine maintenance and safety activities would still be carried out when 
required, but the identified congestion and road safety issues would not be 
addressed.  

• Option B: This option would involve replacing the roundabout with traffic lights. 
It would also allow for dual right and left turn lanes without major modification 
or widening of the existing bridge over the railway with four through lanes on 
Wyong Road. 

• Option C: This option would involve replacing the roundabout with traffic lights. 
It would also allow for double right and left turn lanes on Wyong Road. The 
bridge over the railway on Wyong Road would be widened to accommodate 
additional length for the turning lanes towards Wyong.  

• Option D: Grade separating Wyong Road over the Pacific Highway. This option 
would involve the construction of a bridge to take traffic travelling along Wyong 
Road over the Pacific Highway, thereby allowing free flow east and west on 
Wyong Road. This option would reduce the conflicts between different 
movements.  

• Option E: This option would involve replacing the roundabout with traffic lights. 
Wyong Road would be widened to six lanes for through traffic for eastbound 
and westbound approaches and also include dual turning lanes at the 
intersection. The bridge over the railway would be widened to accommodate 
the additional lanes.  

 
Option E was selected as the preferred option as it was found to best meet the 
project objectives in terms of meeting the strategic need for improved traffic flows 
and safety at the intersection while catering for additional future traffic capacity. This 
option also provided the best balance between technical, environmental, social and 
economic criteria. 
 
A number of design refinements were undertaken during the development of the 
concept design for the preferred option. This included minimising impacts to 
Threatened Ecological Communities (TECs) located adjacent to the proposal, 
changing the drainage and bridge design to accommodate stakeholder requirements, 
replacing batters with retaining walls to reduce the footprint of the proposal, provision 
of pedestrian at-grade crossings on all legs of the intersection and upgrading the 
adjoining pedestrian/cycle network. 



 

Statutory and planning framework 
The 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. The proposal can therefore be assessed under Part 5 of the Environmental 
Planning and Assessment Act 1979 (EP&A Act) by the RMS as both the proponent 
and the determining authority. Development consent from Council is not required. 
 

Community and stakeholder consultation  
Consultation has been ongoing since June 2011 and has included consultation with 
the general public, the Aboriginal community, Tuggerah Westfield shopping centre, 
Wyong Shire Council, RailCorp, Department of Primary Industries (Fisheries and 
Aquaculture) and the Mine Subsidence Board. The consultation process has assisted 
the development of the proposal.  
 
This review of environmental factors (REF) has been placed on public display for 
community comment. All submissions received will be considered and addressed in a 
submissions report, which will be made publicly available on the RMS website.  
 

Environmental impacts 
Traffic and transport 
The long term benefits of the proposal would include improved safety at the 
intersection as the construction of additional lanes would reduce the length of traffic 
queues and allow for increased traffic flow. The proposal would also cater for the 
predicted traffic growth as a result of developments occurring in the area including 
the proposed Tuggerah Town Centre. There would be an increase in the safety and 
level of service (LoS) for pedestrian and cyclists using the intersection through the 
provision of pedestrian crossings at all legs of the intersection and improved 
connections and extensions of existing shared use pathways. 
 
There is a potential for travel delays during construction which may impact on 
commuter, bus and heavy vehicle traffic. There may also be temporary restrictions on 
property access for residents and businesses adjacent to the proposal. Construction 
is anticipated to be implemented in five separate stages in order to minimise impacts 
to traffic, businesses and residents. Any restrictions of property access would include 
consultation with the affected residents and/or business owners prior to works 
occurring. 
 

Construction noise and vibration 
Construction noise levels are anticipated to be in the range of 71 dB(A) to 85 dB(A) 
at the nearest receivers during noise intensive construction periods. It is likely that 
the nearest sensitive receivers would be highly impacted during each stage of the 
works and exceedances are likely. Work would be conducted during normal 
construction hours wherever possible. However, due to safety implications 
associated with the high traffic numbers that use the intersection, some works would 
be required outside of normal construction hours. Works expected to be undertaken 
outside of normal construction hours are likely during all construction stages. 
Exceedances of up to 46 dB(A) above construction noise management levels (NMLs) 
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are predicted to occur during extended and night time works during all construction 
stages, although these would be of limited duration.  
 
Vibration impacts produced by earthworks, road forming operations and piling 
activities during construction of the proposal may affect receivers located within 20-
50 metres of the construction works. However, structural damage to buildings is 
considered unlikely. It is expected that the potential impacts of construction noise and 
vibration would be adequately managed through implementation of all feasible and 
reasonable noise and vibration management and mitigation measures. 
 

Operational noise  
The assessment of the 2015 and 2025 operational noise scenarios indicated that 
traffic noise impacts would generally decrease as a result of the proposal. However, 
13 residential premises would experience acute noise impacts. All feasible and 
reasonable operational noise mitigation measures to reduce traffic noise levels at 
these residences would be considered during detailed design in consultation with 
affected property owners. 
 

Biodiversity 
The proposal would remove around 2.75 hectares of vegetation. Of this around 0.67 
hectares is native vegetation. The native vegetation that would be removed 
comprises threatened ecological communities listed as endangered under the 
Threatened Species Conservation Act 1995 (TSC Act) as summarised below: 

• 0.26 hectares of Swamp Oak Floodplain Forest. 
• 0.24 hectares of Freshwater Wetlands. 
• 0.17 hectares of River-flat Eucalypt Forest on coastal floodplains. 
 
The proposal would impact on two threatened flora species and on potential habitat 
for a third threatened flora species. This would result in loss of around: 

• 0.11 hectares of Melaleuca biconvexa which is listed as vulnerable under the 
TSC Act and the Environment Protection and Biodiversity Conservation Act 
1999 (EPBC Act). The area impacted includes up to 137 tree stems of 
Melaleuca biconvexa including around 28 saplings, 97 immature stems and 12 
mature stems. Some of the saplings and immature tree stems may be suckers 
of the large mature trees identified. 

• Four to ten individuals of Magenta Lily Pilly (Syzygium paniculatum) which is 
listed as endangered under the TSC Act and vulnerable under the EPBC Act. 
The majority of these individuals appear on roadside batters and possibly 
originate from revegetation planting for previous road upgrades. Several larger 
individuals close to the rail corridor appear to have generated naturally.  

• 0.24 hectares of potential habitat for Maundia triglochinoides (ie the Freshwater 
Wetlands) which is listed as vulnerable under the TSC Act. 

 
Twenty-one threatened fauna species are considered to have a moderate to high 
likelihood to occur in the vicinity of the proposal based on local records and habitat 
available. However no threatened fauna species were identified as present during the 
site inspection.  
 
Assessments of significance found that the proposal would not have a significant 
impact on any threatened species, populations or ecological communities given 
implementation of the management and mitigation measures identified in this REF. 
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Therefore, a Species Impact Statement is not required. However, due to the potential 
impacts on Melaleuca biconvexa, additional survey will be undertaken to allow RMS 
to identify if, as a precautionary measure, a referral should be submitted to the 
Australian Department of Sustainability, Environment, Water, Populations and 
Communities (DSEWPaC). If a referral is submitted and DSEWPaC determines the 
proposal to be a controlled action, approval by the Australian Government Minister 
for the Environment is required prior to commencement of works.  
 

Landscape character and visual impacts 
The proposal would change the visual amenity from a road reserve with exotic and 
native vegetation to a landscaped urban road. The intersection and approaches 
would be more visually prominent and loss of vegetation would increase the visibility 
of buildings, rooftops and car parks from nearby views. These impacts would be 
minimised through implementation of the management and mitigation measures 
outlined in the urban design report and the landscaping plan, which have been 
prepared to meet the urban design objectives and principles for the proposal and in 
consultation with Wyong Shire Council.  
 

Soils, landscape and water quality 
The proposal would require excavation, removal of vegetation, disturbance of soils 
and the construction of pavements, bridges and culverts which may lead to exposed 
soils, sediment entering waterways and the degradation of water quality. Whilst 
SEPP 14 wetlands occur within the Tuggerah Lakes Nature Reserve (former Pioneer 
Dairy site), which is located about one kilometre to the north-east of the proposal, no 
impacts on the wetland would be anticipated provided mitigation measures outlined 
in this REF are implemented. Operational water quality measures, including a 
constructed wetland and swales are proposed and would be further refined during 
detailed design.  
 
There is a high probability of acid sulfate soils being present. An Acid Sulfate Soils 
Management Plan would be prepared to mitigate and manage acid sulfate soils risks. 
 

Flooding, hydrology and groundwater 
The proposal is located within the Wyong River catchment. Drainage is designed to 
provide immunity for the 100 year average recurrence interval (ARI) level under 
unblocked conditions. The proposal is anticipated to result in a reduction of about 
2700 cubic metres of floodplain storage. The reduction in floodplain storage has the 
potential to cause minor changes in water levels in Mardi Creek and its floodplain in 
the area between Woodbury Park Drive and the Main Northern Railway. Minor 
impacts on the areas adjacent to the proposal include: 
• A minor increase in peak flood levels of less than 0.01 metre for the 1 in 2 to 

the 1 in 100 AEP events in the area to the north of Anzac Road, no additional 
properties would be impacted.  

• Minor flood level increases of up to 0.02 metre in Mardi Creek upstream of 
Gavenlock Road during the 1 in 2 AEP event, impacts would be contained 
within the creek channel. 

• A potential increase in peak flood levels by up to 0.02 metre during the 1 in 2 
AEP event on the vegetated parcel of land to the south of Wyong Road and 
east of Gavenlock Road. Flood levels are expected to decrease by up to 0.04 
metre during the 1 in 100 AEP event. 
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• A minor change (ie less than 0.01 metre) in the extent of the 1 in 100 AEP 
event high flood hazard area immediately adjacent to the proposal. There is a 
negligible change in extent of high flood hazard area elsewhere. 

• An increase in height for the flood surface on the new west-bound lane of 
Wyong Road due to the raising of the ground surface for the new lane. This 
change is contained within the proposed road boundary. The depths of flow on 
the road in this location are similar to existing conditions ie less than 0.1 metre. 

 
The proposal would not change the patterns of ponding /retention of floodwaters, nor 
would it change the duration of inundation of the floodplain.  Additionally, as all of the 
potential flood impacts are less than 0.01 metre (ie one centimetre), impacts are 
considered to be negligible and no mitigation controls would be required.  
 
There is potential for minor, localised impacts to the groundwater table from piling 
and excavation of foundations for retaining walls, and dewatering would be required. 
Mitigation measures to manage groundwater impacts would be implemented as part 
of the Soil and Water Management Plan. A licence would be required under section 
112 of the Water Act, 1912 prior to any taking or using of water from the aquifer 
including for dewatering purposes.  
 

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

Justification and conclusion 
This REF has examined and taken into account to the fullest extent possible all 
matters affecting or likely to affect the environment by reason of the proposed 
activity. A number of potential environmental impacts resulting from the proposal 
have been avoided or reduced during the options assessment and development of 
the concept design. The proposal as described in this REF best meets the proposal 
objectives. The proposal would still result in some impacts including noise and 
vibration impacts, temporary disruptions to traffic flow and access, impacts on 
biodiversity, a minor reduction in flood storage capacity and property acquisition 
impacts. A range of measures have been developed to minimise and mitigate the 
potential adverse impacts of the proposal, and these are summarised in this REF. 
 
This REF has concluded that the adverse impacts of the proposal would be 
outweighed by the longer term beneficial impacts of providing improved traffic flow, 
reduced congestion and improved safety for all road users. On balance the proposal 
is therefore considered justified. This REF has concluded that the proposal would not 
have a significant impact on the environment and therefore an environmental impact 
statement and assessment under Part 5.1 of the EP&A Act is not required. This REF 
has also found there would be no significant impacts to matters of national 
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environmental significance or to the environment of Commonwealth land. However, 
due to the potential impacts on Melaleuca biconvexa, additional survey will be 
undertaken to allow RMS to identify if, as a precautionary measure, a referral should 
be submitted to the DSEWPaC.   If a referral is submitted and DSEWPaC determines 
the proposal to be a controlled action, approval by the Australian Government 
Minister for the Environment is required prior to commencement of works. 
 

Display of the review of environmental factors 
This review of environmental factors is on public display for comment. You can 
access the documents in the following ways: 
 

Internet 
The documents would be available as pdf files on the RMS website: 
http://www.rta.nsw.gov.au/roadprojects/projects/central_coast_region/pacific_highwa
y/wyong_rd/index.html 
 

Display 
The documents can be viewed between 10:00 am to 2:00 pm Monday to Friday at 
the following locations: 
• Motor Registry, Shops 11 and 12 Park Plaza, corner of William St and Henry 

Parry Dr, Gosford. 
• Erina Motor Registry, Karalta Lane, Erina. 
• Woy Woy Motor Registry, 39 Victoria Road, Woy Woy. 
• RMS Central Coast Office, Upper level The Pavilion, 29 George Street, Woy 

Woy. 
 

How can I make a submission? 
To make a submission on the proposal, please send your written comments to: 
 
Roads and Maritime Services project manager:  
Teresa Ting 
PO Box 766 Woy Woy NSW 2256 
Email: Teresa.TING@rms.nsw.gov.au 
Facsimile number: 02 4379 7032 
 
 

Privacy information 
All information included in submissions is collected for the sole purpose of assisting 
in the assessment of this proposal. The information may be used during the 
environmental impact assessment process by relevant RMS staff and its contractors. 
 
Where the respondent indicates at the time of supply of information that their 
submission should be kept confidential, RMS would attempt to keep it confidential. 
However there may be legislative or legal justification for the release of the 
information, for example under the Government Information (Public Access) Act 2009 
or under subpoena or statutory instrument. 
 
The supply of this information is voluntary. Each respondent has free access at all 
times to the information provided by that respondent but not to any identifying 

http://www.rta.nsw.gov.au/roadprojects/projects/central_coast_region/pacific_highway/wyong_rd/index.html
http://www.rta.nsw.gov.au/roadprojects/projects/central_coast_region/pacific_highway/wyong_rd/index.html
https://projectportal.globalskm.com/sites/NB11462/NB11462/Local Settings/Temporary Internet Files/Content.Outlook/V621ZRHE/Teresa.TING@rms.nsw.gov.au
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information provided by other respondents if a respondent has indicated that the 
representation should be kept confidential. Any respondent may make a correction to 
the information that they have provided by writing to the same address the 
submission was sent. The information would be held by the RMS Central Coast 
Office, Upper level The Pavilion, 29 George Street, Woy Woy. 
 

What happens next? 
Following the public display period, RMS will collate submissions. Acknowledgement 
letters will be sent to each respondent. The details of submission authors will be 
retained and authors will subsequently be advised when project information is 
released. 
 
After consideration of community comments RMS will determine whether the 
proposal should proceed as proposed, or whether any changes to the proposal are 
necessary. The community will be kept informed regarding this RMS determination.  
 
If the proposal is approved, RMS would proceed with final design and call tenders for 
construction of the project. If you have any queries, please contact the RMS project 
manager, Teresa Ting on (02) 4379 7001. 
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1 Introduction 
1.1 Proposal identification 
Roads and Maritime Services (RMS) propose to upgrade the Pacific Highway and 
Wyong Road intersection at Tuggerah on the New South Wales (NSW) Central 
Coast. The proposal is located in the Wyong local government area (LGA), within the 
RMS Hunter Region. The intersection of the Pacific Highway and Wyong Road is 
currently a four-leg, dual-lane roundabout. RMS is proposing to replace the existing 
roundabout with a modified and fully signalised intersection (the proposal), in 
response to identified safety issues at the intersection and projected traffic capacity 
constraints.  
 
The Pacific Highway has historically been the main transport route between Sydney 
and Brisbane, however it has been superseded by the construction of the Sydney-
Newcastle (F3) Freeway. Currently, the Pacific Highway provides a link between the 
F3 Freeway and Tuggerah, as well as a link between Wyong and Toukley to the 
north and Ourimbah and Gosford to the south. Wyong Road is orientated generally 
north-west/south-east and provides an alternate link to the Sydney-Newcastle F3 
Freeway to the west and the suburbs of Killarney Vale, Bateau Bay and The 
Entrance to the south-east. An overview of the locality of the proposal is shown in 
Figure 1-1. 
 
The intersection currently experiences substantial delays during the morning and 
afternoon peak periods, which leads to risk taking and numerous crashes. The north-
eastern section of Wyong Road, which is the busiest leg of the intersection, carries 
about 39,000 vehicle movements per day (refer to Section 6.1). The proposal is 
required to improve safety at the intersection, ease current traffic congestion at peak 
times and to cater for future traffic growth. The need for the proposal is detailed in 
Chapter 2. 
 
An overview of the proposal is provided in Figure 1-2 and detailed drawings are 
included in Appendix A. Further detail on each of the components of the proposal is 
provided in Chapter 3. The main features of the proposal include: 

• Replacement of the existing roundabout with a signalised intersection. 
• Widening of the intersection approaches to accommodate extra lanes 

(approach and/or turning lanes) in all four directions comprising: 
− Upgrade of around 500 metres of the Pacific Highway - from Anzac Road 

(about 235 metres north-east of the intersection) to about 265 metres 
south-west of the intersection.  

− Upgrade of around 900 metres of Wyong Road - from Gavenlock Road 
(about 350 metres north-west of the intersection) to Bryant Drive (about 
550 metres south-east of the intersection).  

• Construction of a new rail overbridge over the Main Northern Rail Line to 
accommodate eastbound movements along Wyong Road. The existing 
Tuggerah Rail Overbridge would accommodate all westbound movements, 
including turning lanes to the Pacific Highway (north). 

• Upgrade of the intersection of Wyong Road and Gavenlock Road to 
incorporate an additional left turn slip lane into Gavenlock Road (southbound). 

• Construction of a slip lane on Wyong Bound eastbound from the intersection of 
the Pacific Highway and tying into the existing turn lane into Bryant Road. 
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• Tie in works at Tambelin Street, at the Anzac Parade intersection (ie to the 
recently completed Tuggerah Straight upgrade) and at the existing 
roundabouts with Bryant Drive and Gavenlock Road.  

• Construction of about one kilometre of retaining walls. These would be located 
on the northern side of Wyong Road (east and west of the intersection), the 
southern side of Wyong Road (east of the intersection) and the western side of 
the Pacific Highway (north of the intersection). 

• Installation of at-grade pedestrian crossings on all four legs of the intersection. 
• Extension of the existing pedestrian underpass including improvement of the 

general amenity of the underpass facility. 
• Extension of the pedestrian/cyclist shared path network to improve 

pedestrian/cyclist connections to adjacent areas including Tuggerah railway 
station, Supa Centa Tuggerah, Tuggerah Business Park and Tuggerah 
Westfield Shopping Centre.  

• Installation of swales and a constructed wetland for operational water quality 
control. 

• Installation of shut-off valves on three drainage lines to be used for containing 
emergency spills. 

• Installation of temporary sediment control basins at four locations during the 
construction period, construction of onsite and offsite diversion drains and 
provision of sediment fences and erosion controls at the source. 

• Use of ancillary construction facilities, including a site compound and stockpile 
sites. 

• Temporary access tracks, access areas for retaining wall construction, crane 
pads and bridge over Tuggerah Creek during construction. 

• Relocation of underground and overhead utilities to accommodate the 
proposal. 

 
The proposal is in a modified urban environment which includes a mix of residential, 
commercial/business, industrial and transport related land uses. The main features of 
the area include the Tuggerah Westfield Shopping Centre to the west of the 
proposal, the Anzac Road industrial area to the north, Supa Centa Tuggerah to the 
east and Tuggerah Business Park to the south-east of the proposal. A small 
residential area is located directly to the south of the intersection. The Main Northern 
Rail Line is located to the east of the proposal and passes under Wyong Road.  
 
Remnant vegetation, roadside plantings, disturbed areas dominated by exotic 
vegetation and maintained grassland surround the intersection. Four Threatened 
Ecological Communities (TECs) were recorded within the remnant vegetation located 
near the proposal. Three noxious weed species are also found near the intersection 
in areas that have been highly modified. Many areas surrounding the existing 
intersection are at a lower elevation, and can become flooded during periods of high 
rainfall. 
 
Mardi Creek is located north of the intersection and Tuggerah Creek is located east 
of the intersection. The creeks drain to the east towards Tuggerah Lakes and 
Budgewoi Lake. SEPP 14 wetlands occur within the Tuggerah Lakes Nature Reserve 
(former Pioneer Dairy site), located about one kilometre to the north-east of the 
proposal.  
 
The proposal is anticipated to be constructed in five stages to minimise traffic 
impacts, while ensuring efficient construction and minimising overall impacts on 
adjacent residents and businesses. Construction of the proposal is anticipated to 
start in January 2015 and have a duration of between 18 and 24 months. The 
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proposal is expected to cost about $50 million and would be funded by the State 
Government. 
 

1.2 Purpose of the report 
This review of environmental factors (REF) has been prepared by Sinclair Knight 
Merz (SKM) on behalf of RMS Central Coast Office. The purpose of this REF is to 
describe the proposal, to document the likely impacts of the proposal on the 
environment, and to detail protective measures to be implemented. For the purposes 
of these works, RMS is the proponent and the determining authority under Part 5 of 
the Environmental Planning and Assessment Act 1979 (EP&A Act). 
 
The description of the proposal and assessment of associated potential 
environmental impacts have been undertaken in context of clause 228 of the 
Environmental Planning and Assessment Regulation 2000 (refer to Appendix B), the 
Threatened Species Conservation Act 1995 (TSC Act), the Fisheries Management 
Act 1994 (FM Act), and the Commonwealth Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act). In doing so, this REF helps to fulfil the 
requirements of section 111 of the EP&A Act, that RMS 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 this REF would be considered when assessing: 

• Whether the proposal is likely to have a significant impact on the environment 
and therefore the necessity for an environmental impact statement to be 
prepared and approval to be sought from the Minister for Planning and 
Infrastructure under Part 5.1 of the EP&A Act. 

• The significance of any impact on threatened species as defined by the TSC 
Act and/or FM Act, in section 5A of the EP&A Act and therefore the 
requirement for a Species Impact Statement. 

• The potential for the proposal to significantly impact a matter of national 
environmental significance or Commonwealth land and the need to make a 
referral to the Australian Government Department of Sustainability, 
Environment, Water, Population and Communities for a decision by the 
Commonwealth Minister for the Environment on whether assessment and 
approval is required under the EPBC Act (refer to Appendix B). 
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Figure 1-1 |  Overview of the regional setting

Upgrade of the Pacific Highway and Wyong Road Intersection - REF
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2 Need and options considered 
2.1 Strategic need for the proposal 
The Pacific Highway and Wyong Road intersection is an important connection 
between the F3 Freeway and the beach suburbs of the Central Coast. Both roads 
also have a local and regional function in connecting suburbs, major transport links 
(F3 Freeway, Tuggerah and Wyong train stations) and local businesses (including 
Tuggerah Westfield Shopping Centre, Supa Centa Tuggerah and Tuggerah Business 
Park).  
 
The busiest leg of the roundabout is the eastern section of Wyong Road with an 
annual average daily traffic (AADT) of 39,000 vehicles, of which 19 per cent is heavy 
vehicles. Traffic volumes are projected to increase at the intersection in response to 
local growth. The population of Wyong LGA was 14,300 at the 2006 Australian 
census and is forecast to reach about 21,350 by 2031 (a 50 per cent growth within 25 
years). Traffic volumes through this intersection are currently growing at an estimated 
rate of about 1.7 per cent per year, with a projected AADT on the busiest leg of about 
52,000 vehicles by 2025 (refer to Section 6.1).  
 
The proposed development of Tuggerah Town Centre is also expected to increase 
traffic volumes at the intersection. In 2009, the Minister for Planning issued a clause 
8(1) notice, declaring the Tuggerah Town Centre a major project under the State 
Environmental Planning Policy (Major Projects) 2005. RMS has consulted with the 
Department of Planning and Infrastructure (DP&I) on traffic and transport 
requirements for the proposed Tuggerah Town Centre. The proposal would provide 
adequate capacity for future growth in the area with and without the proposed 
Tuggerah Town Centre development. 
 
The roundabout currently operates at a level of service (LoS) F during morning peak 
times and LoS D during afternoon peak times, with traffic heading to and from Wyong 
Town Centre, Tuggerah and the F3 Freeway experiencing heavy congestion and 
delays during these periods. A LoS D indicates that the intersection is operating near 
capacity, while a LoS F indicates that the intersection is operating above capacity. 
The proposal would improve the LoS for the intersection to a C for the morning peak 
periods in 2025 and 2035. The LoS would increase to a C and a D for the afternoon 
peaks for 2025 and 2035, respectively. The efficiency of surrounding road network 
would also be improved with an overall increase in traffic capacity as a result of the 
proposal. For further detail on LoS refer to Section 6.1, specifically Table 6-1. 
 
One hundred and six vehicle accidents were recorded for the area near the proposal 
between 1 January 2005 and 31 December 2009. Of these, 68 per cent of crashes 
occurred near intersections with a high proportion occurring at the Wyong Road and 
the Pacific Highway intersection. Safety issues associated with the current 
intersection include:  

• The sight distance over the existing railway bridge limits sight lines for traffic 
approaching the extensive queues, resulting in a number of rear end crashes 
westbound on Wyong Road. 

• Crashes on the roundabout and approach roads as a result of risk taking due to 
congestion and small gaps. 

Due to the traffic speeds and limited pedestrian and cyclist facilities near the 
intersection, pedestrian and cyclist numbers using the area are low. 
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The proposal is required to address identified capacity deficiency and safety issues 
at the Pacific Highway and Wyong Road intersection. The proposal would also 
address objectives outlined in the NSW 2021: A Plan to Make NSW Number One, 
NSW Government State Infrastructure Strategy December 2012, Central Coast 
Action Plan, Central Coast Regional Strategy and the North Wyong Structure Plan. 
These have been discussed in further detail in the following sections. 
 

2.1.1 NSW 2021: A Plan to Make NSW Number One  
The proposal directly addresses two of the transport and infrastructure goals 
identified in the State government’s NSW 2021: A Plan to Make NSW Number One 
(Department of Premier and Cabinet, 2011), including: 

• Reducing travel times. 
• Improving road safety. 

 
To achieve the goal to reduce travel times for those travelling by car, bus or truck the 
State government aims to ease transport congestion by improving the efficiency of 
the road network and through the delivery of road infrastructure that enhances and 
expands capacity on road corridors. To achieve the goal to improve road safety, the 
NSW government aims to reduce fatalities to 4.3 per cent per 100,000 population in 
2016 by carrying out road development, upgrades, maintenance and safety works 
that address crash risks. 
 
The proposal helps to fulfil the NSW 2021 transport aims identified above by 
improving the road safety and the efficiency of the road network in the vicinity of the 
Pacific Highway and Wyong Road intersection by: 

• Providing additional lanes to accommodate traffic along Wyong Road. 
• Changing the roundabout to a signalised intersection. 
• Improving site distance along Wyong Road for traffic crossing the bridge and 

approaching the intersection from east.  
• Increasing the opportunity for walking and cycling access routes.  
 

2.1.2 State Infrastructure Strategy December 2012 and Central Coast 
Regional Action Plan 

The NSW Government State Infrastructure Strategy December 2012 is the 20-year 
strategy to identify and prioritise the delivery of critical public infrastructure. The 
Central Coast Regional Action Plan identifies the immediate actions the NSW 
Government will prioritise in the Central Coast region. The proposal is specifically 
mentioned as a priority action in the Central Coast Action Plan (page 10).  
 

2.1.3 Central Coast Regional Strategy 
In June 2008, the Central Coast Regional Strategy was published by the former NSW 
Government. This strategy presents the long-term land use plan for the region and 
covers the Gosford City and Wyong Shire LGAs. The strategy contains policies and 
actions designed to cater for the region's projected housing and employment growth 
over the period to 2031.  
 
An action from the strategy is to focus on improving links to the Gosford Regional 
City, Tuggerah–Wyong Major Centre and the wider network of centres on the Central 
Coast. The proposal would assist in fulfilling the Central Coast Regional Strategy, 
through the improvement of transport links in the region. Specifically, the 
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improvement of the Wyong Road corridor supports development in Wyong by 
providing connectivity between the Sydney-Newcastle Freeway and Tuggerah-
Wyong and The Entrance and the improvement of the Pacific Highway corridor 
supports the Wyong Town Centre, the proposed Warnervale Town Centre, as well as 
development associated with the North Wyong Shire Structure Plan. 
 

2.1.4 North Wyong Structure Plan 
The North Wyong Structure Plan was prepared by the NSW Government Department 
of Planning in 2010 and forms part of the 2008 Central Coast Regional Strategy. The 
plan provides a blueprint for future development and direction for planning in the 
Wyong region and specifically identifies suitable land in the northern part of Wyong 
Shire for future housing, employment and conservation. The plan makes 
recommendations for the provision of state and local infrastructure and aims to guide 
future infrastructure planning processes, including future reviews of the State 
Infrastructure Strategy. 
 
In terms of transport actions, the intention of the plan is that planning for transport 
and land use is integrated to accommodate future residential and employment 
development targets. The proposal would assist in fulfilling the objectives of the plan 
since the proposal is located near the North Wyong Structure Plan area and the 
arterial road network within Wyong and the Structure Plan area, consisting of the F3 
Freeway and the Pacific Highway, has been identified as a priority for further 
improvements.  
 

2.2 Existing road and infrastructure 
The Pacific Highway and Wyong Road intersection is currently a four leg, dual lane 
roundabout, as shown in Figure 2-1. Wyong Road forms the eastern and western 
legs and the Pacific Highway forms the northern and southern legs of the 
intersection. The intersection is shown on Plate 2-1. The existing roundabout 
pavement and associated approaches consist of asphalt over steelstone. The 
pavement in existing traffic lanes consists predominantly of variable thickness 
asphalt over unbound gravel. 
 

 
Plate 2-1 The Pacific Highway and Wyong Road intersection looking west towards the 
Tuggerah Westfield Shopping Centre 
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Figure 2-1 |  Existing road and infrastructure

Upgrade of the Pacific Highway and Wyong Road Intersection - REF



 

2.2.1 Pacific Highway 
The Pacific Highway runs between Gosford and Wyong, providing an alternative local 
route to the F3 Freeway. The Pacific Highway to the south of Wyong Road, between 
Ourimbah and Tuggerah, was declassified in April 2010 from state road status, and is 
now a local road under the care of Wyong Shire Council.  
 
Near the proposal, the Pacific Highway has a posted speed limit of 60 kilometres per 
hour. It consists of two lanes in each direction near the intersection. However, near 
Tambelin Avenue about eighty-five metres to the south west of the intersection, the 
lanes merge to one northbound and one southbound lane. A raised vegetated 
median strip separates northbound and southbound lanes on the Pacific Highway 
north-west of the intersection. Small splitter islands are also located to the south-west 
of the roundabout on the Pacific Highway. Both sides of the Pacific Highway to the 
north of the intersection have safety barriers. Views of the Pacific Highway are shown 
in Plate 2-2 to Plate 2-5. 
 
There are no major drainage features on this stretch of the Pacific Highway. South of 
the intersection, the Pacific Highway is not kerb and guttered, but to the north of the 
intersection it is. Tambelin Avenue is a priority intersection (give way) that provides 
access from the Pacific Highway to the residential area south of the intersection. 
Anzac Road is a signalised intersection providing access from the Anzac Road 
industrial area to the Pacific Highway.  
 

Plate 2-2 Northern leg of the Pacific 
Highway looking north towards Anzac 
Parade 

Plate 2-3 Southern leg of the Pacific 
Highway looking north 

Plate 2-4 Tambelin Street and the Pacific 
Highway intersection 

Plate 2-5 Anzac Road and the Pacific 
Highway intersection looking west  
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2.2.2 Wyong Road 
Wyong Road provides the main connection from Killarney Vale, Bateau Bay and 
coastal areas to the F3 Freeway. It also provides access from the F3 Freeway to the 
Tuggerah Westfield and Supa Centa Tuggerah shopping centres and the Tuggerah 
Business Park. Views of Wyong Road are provided in Plate 2-6 and Plate 2-7. 
 
The posted speed limit on Wyong Road near the proposal is 70 kilometres per hour. 
Wyong Road consists of two lanes in each direction with roundabout control at most 
side roads, including at Gavenlock Road and Reliance Drive. A raised vegetated 
median strip separates traffic west of the intersection. Small splitter islands are also 
located to the east of the roundabout on Wyong Road. Safety barriers are located on 
the majority of both sides of the road.  
 
To the west of the intersection, Wyong Road is not kerb and guttered, but to the east 
of the intersection it is. Drainage in and around the intersection is typical of urban 
roads, with the exception of two large cross-drainage structures. These are located 
across Gavenlock Road (2 x 900 millimetre diameter pipes) and across Wyong Road 
(4 x 600 millimetre diameter pipes). 
 

Plate 2-6 Wyong Road looking west Plate 2-7 Intersection of Wyong Road 
and Gavenlock Road 

2.2.3 Tuggerah Rail Overbridge 
Wyong Road passes over the Main Northern Rail Line and Tuggerah Creek via the 
Tuggerah Rail Overbridge. The bridge was originally constructed in 1986 and is a 
steel girder structure with composite cast in-situ concrete deck supported by concrete 
blade piers and abutments. All of the bridge piers are located within the rail corridor 
and two of the piers are located on the embankments of Tuggerah Creek.  
 
The rail overbridge is located on the eastern leg of Wyong Road and consists of two 
east-bound and two west-bound lanes. A pedestrian pathway is located on the 
southern side of the rail overbridge and ties into the existing shared use pathways 
located along the eastern leg of Wyong Road. Views of the Tuggerah rail overbridge 
are provided in Plate 2-8 to Plate 2-11.  
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Plate 2-8 View of the Tuggerah Rail 
Overbridge looking south over the Main 
Northern Rail Line 

 
Plate 2-9 Underside of the most western 
section of the Tuggerah Rail Overbridge 

 

Plate 2-10 Underside of the most eastern 
section of the Tuggerah Rail Overbridge 
showing structural piers and pedestrian 
pathway 

 

Plate 2-11 Existing rock gabions lining 
the banks of Tuggerah Creek underneath 
the existing Tuggerah Rail Overbridge 

2.2.4 Public transport 
To the east of the existing roundabout lies the Main Northern Rail Line which is the 
main railway connecting Sydney to Wallangarra (QLD). The line comprises 
northbound and southbound tracks. The line is used by interstate, intercity, local and 
freight rail. 
 
Tuggerah railway station lies about 200 metres to the north-east of the intersection. It 
is mostly used for intercity services between Sydney, the Central Coast and 
Newcastle and by local commuters. A large bus interchange is located adjacent to 
the station, as well as an outdoor car parking area for commuters. Small bus stops 
are also located on the north-east and south-west bound lanes of the Pacific 
Highway, across from Tuggerah railway station and Tambelin Street.  
 
Bus services in the area run along Wyong Road and the Pacific Highway. These 
services link Tuggerah with the suburbs of Chittaway Point, Chittaway Bay, 
Tuggerawong, Tacoma South, Alison, Wyong, Woodbury Park, Ourimbah and 
Wyong. Bus interchanges near the proposal are located at Tuggerah Westfield and 
the Tuggerah railway station. 
 

2.2.5 Other infrastructure 
Pedestrian and cyclist facilities, comprising a mixture of formal and informal 
pathways and an underpass, are limited near the Pacific Highway and Wyong Road 
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intersection. These facilities link Tuggerah Westfield Shopping Centre, Tuggerah 
railway station, the Anzac Road industrial area, Supa Centa Tuggerah and the 
Tuggerah Business Park. These are shown on Figure 2-1. 
 
No formal parking is available along both Wyong Road and the Pacific Highway. In 
some areas, however, road shoulders are wide enough for informal stopping. An 
area off the southbound lane of the Pacific Highway, adjacent to Tuggerah railway 
station, is currently used an informal drop off zone. A kiss-and-ride area is located 
within the Tuggerah railway station car parking area. Large parking areas are located 
at Tuggerah Westfield Shopping Centre, Supa Centa Tuggerah and the Tuggerah 
Business Park. A commuters parking area is located at Tuggerah railway station. 
 
Both roads are lit at night. Street lighting is typical of that of urban roads. Plate 2-12 
to Plate 2-15 show existing infrastructure near and around the proposal. 
 

Plate 2-12 Pedestrian facility on 
Gavenlock Road 

Plate 2-13 Pedestrian ramp on the 
eastern side of Wyong Road 

Plate 2-14 Western entrance to the 
Wyong Road underpass 

Plate 2-15 Eastern entrance to the 
Wyong Road underpass 

 

2.3 Proposal objectives 
The objectives of the proposal are to: 

• Reduce congestion and improve traffic efficiency for all road users. 
• Improve safety and reduce the crash rate from the current value of 78.9 per 

100 Million Vehicle Kilometres Travelled (MVKT) to less than 35 per 
100 MVKT. 

• Reduce the casualty crash rate per kilometre per year from the current 5.7 to 
an average of less than 5.5. 
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• Provide a solution that represents value for money and is assessed to perform 
well into the future, taking into consideration the planned developments in the 
area. 

• Guide development and cater for predicted traffic growth expected over the 
next 20 years. 

• Ensure the project is compatible with future plans to expand the Tuggerah 
shopping complex and a new Tuggerah Town Centre.  

• Minimise the impact on the surrounding built and natural environment. 

The urban design objectives for the proposal are to: 

• Reflect the changing character of the surrounding environment to one that is 
more urban in nature and would incorporate substantial built form in future. 

• Minimise adverse impacts on surrounding development. 
• Ensure the pedestrian/cycle connections are enhanced to provide better 

connectivity and improve safety. 
• Ensure that the proposal is designed to be integrated with the existing road 

network. 
• Design for low maintenance. 
 

2.4 Alternatives and options considered 
2.4.1 Methodology for selection of preferred option 
Following the identification of the need for the proposal, strategic options to address 
the identified issues with congestion and road safety were developed. These options 
included the do-nothing option, alterations to the existing roundabout to improve 
capacity, various signalisation options and elevation of one of the roads above the 
other. The Pacific Highway and Wyong Road intersection upgrade - Options Report 
(RTA 2011) provides further detail and discussion on these options.  
 
Following a detailed review of these options, which included community consultation 
(refer to Chapter 5), two feasible options were identified. These were the do-nothing 
option and an intersection upgrade with traffic signals. The identified options, 
shortlisted options and the selection of the preferred option are outlined in the 
subsequent sections. 
 

2.4.2 Identified options 
The intersection design options analysed by RMS include the following:  

• Option A: Do nothing option. This option would result in the Pacific Highway 
and Wyong Road intersection remaining a four-leg dual lane roundabout. 
Routine maintenance and safety activities would still be carried out when 
required, but the identified congestion and road safety issues would not be 
addressed.  

• Option B: This option would involve replacing the roundabout with traffic lights. 
It would also allow for dual right and left turn lanes without major modification 
or widening of the existing bridge over the railway with four through lanes on 
Wyong Road. 

• Option C: This option would involve replacing the roundabout with traffic lights. 
It would also allow for double right and left turn lanes on Wyong Road. The 
bridge over the railway on Wyong Road would be widened to accommodate 
additional length for the turning lanes towards Wyong.  
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• Option D: Grade separating Wyong Road over the Pacific Highway. This option 
involved the construction of a bridge to take traffic travelling along Wyong Road 
over the Pacific Highway, thereby allowing free flow east and west on Wyong 
Road. This option would reduce the conflicts between different movements.  

• Option E: This option would involve replacing the roundabout with traffic lights. 
Wyong Road would be widened to six lanes for through traffic for eastbound 
and westbound approaches and also include dual turning lanes at the 
intersection. The bridge over the railway would be widened to accommodate 
the additional lanes.  

 

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

Option A: Retain the intersection as a roundabout or the “do-nothing” option 
Retaining the intersection as a roundabout or the “do-nothing” option would result in 
the existing intersection continuing to operate at or above capacity. This situation 
would be worsened by projected population growth in the area and an associated 
increase in traffic volumes. Capacity would not be provided for the proposed 
Tuggerah Town Centre development.  
 
Safety risks and accident occurrence at the intersection would not be addressed. The 
do nothing option would also fail to provide facilities for safe alternatives to car use, 
such as pedestrian and cyclist movements. 
 
This option does not fulfil the proposal objectives or the options criteria. It does not 
present a solution to the strategic need. Accordingly, this option was rejected.  
 
Option B: Intersection upgrade with two through lanes and dual turning lanes 
Option B would improve the capacity of the intersection while reducing the conflict 
between different movements. Modelling of traffic found that the intersection 
performance for this option would be very poor for the 2031 scenario, excluding the 
traffic expected to be generated by the Tuggerah Town Centre development. 
 
This option was rejected as it does not meet longer term target capacity objectives 
for the intersection and therefore does not fulfil the proposal objectives. 
 

Option C: Intersection upgrade with two through lanes, dual turning lanes and 
bridge widening 
Option C would improve the capacity of the intersection with the construction of traffic 
lights. In addition, the widening of the bridge to accommodate additional length for 
turning lanes would assist to improve intersection capacity. Traffic modelling found 
that short-term capacity improvements and resultant improvements to queue length 
and crash risks would be experienced at this intersection for up to 10 years. 
However, modelling results indicate that delays and queues would reach 
unacceptable levels 15 years after the upgrade (excluding the traffic expected to be 
generated by the proposed Tuggerah Town Centre development).  
 
This option was rejected as it does not meet longer term target capacity objectives 
for the intersection and therefore does not fulfil the proposal objectives or the options 
criteria. 
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Option D: Intersection upgrade with grade separation 
Option D would reduce the conflicts between different traffic movements and would 
also provide adequate capacity for the intersection into the future, including traffic 
generated by the proposed Tuggerah Town Centre development.  
 
However, this option involves the construction of a large structure. This would have 
major impacts, requiring full replacement of the existing bridge over the rail line. It is 
not compatible with current planning by DP&I for the proposed Tuggerah Town 
Centre development. Construction of this option would require immediate upgrades 
of the adjacent road network and infrastructure which would add substantially to the 
cost of construction.  
 
While this option meets capacity and safety requirements, this option was rejected as 
it presents a high cost larger scale development in excess of that required in order to 
achieve the proposal goals. In addition, it is not compatible with DP&I’s plans for the 
Tuggerah Town Centre. 
 

Option E: Intersection upgrade with three through lanes and dual turning lanes 
and bridge widening 
The intersection upgrade option would improve capacity for traffic flows at the Pacific 
Highway and Wyong Road intersection through the provision of additional approach 
and turning lanes. Traffic modelling has indicated that the intersection upgrade option 
would provide capacity for projected increases in traffic volumes until 2031, with and 
without the proposed Tuggerah Town Centre development. Traffic modelling and 
safety analysis indicates that without providing three through lanes in each direction 
on Wyong Road, the intersection would not have the desired traffic life of a minimum 
of 20 years (RTA 2011). 
 
A signalised intersection would also allow for better control of traffic flow. This would 
also help to address safety issues associated with risk taking during the current long 
waiting times at the roundabout. The intersection upgrade option would also improve 
safety along the westbound lane of Wyong Road through an adjustment of its vertical 
alignment, therefore providing close to the minimum sight distance for motorists. The 
intersection upgrade option has a higher benefit cost ratio than the do nothing option.  
 
Overall, this option was found to best meet the strategic need for improved traffic 
flows and safety at the intersection while catering for the need for additional future 
traffic capacity. The intersection upgrade option has been found to fulfil proposal 
objectives, contribute towards achieving regional traffic and safety objectives. It was 
therefore identified as the preferred option. 
 

2.5 Preferred option 
Option E was selected as the preferred option as it best meets the proposal 
objectives, the strategic need for improved traffic flows and safety at the intersection, 
while helping to address regional traffic and safety objectives. It would also cater to 
projected traffic volumes until 2031.  
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The preferred option would: 

• Reduce congestion and improve traffic efficiency for all road users. 
• Improve safety and reduce the crash rate from the current value of 78.9 per 

100 Million Vehicle Kilometres Travelled (MVKT) to less than 35 per 
100 MVKT. 

• Reduce the casualty crash rate per kilometre per year from the current 5.7 to 
less than the average of 5.5. 

• Provide a solution that represents value for money and is assessed to perform 
well into the future consider the planned developments in the area. 

• Guide development and cater for predicted traffic growth expected over the 
next 20 years. 

• Ensure the proposal is compatible with future plans to expand the Tuggerah 
shopping complex and a new Tuggerah Town Centre.  

 
The preferred option is discussed in further detail in Chapter 3. 
 

2.6 Design refinements 
The strategic design for the preferred option has been refined following various 
technical workshops, field investigations and progression with the concept design. 
These refinements were primarily associated with drainage and bridge design, 
location of ancillary facilities and minor changes to the intersection layout. The 
refinements and the rationale for these refinements are discussed in further detail in 
the following sections and shown on Figure 1-2  
 

2.6.1 Drainage design 
During the development of the concept design, options for the drainage design for 
the proposal were considered. The drainage design options specifically considered 
the management of stormwater during the construction and operation phases of the 
proposal as well as the water quality implications for downstream waterways.  
 
Initially the concept design included a greater number of larger sediment basins to 
manage construction water. These basins would have impacted on a large area of 
TEC, including existing wetlands. A review of sediment basin requirements was 
subsequently undertaken by Toepfers Rehabilitation Environmental and Ecological 
Services (TREES) in June 2012 (refer to Appendix C). The TREES (2012) 
investigation identified that sediment generated during construction could be 
controlled with much fewer and much smaller basins and sumps when best practice 
sediment and erosion controls are also used, in accordance with the Managing 
Urban Stormwater: Soils and Construction – Volumes 1 and 2D (Landcom 2004; 
DECC 2008) (the Blue Book). These smaller sediment collection structures could 
largely be located in areas already cleared, resulting in a much better outcome for 
the environment. 
 
The initial concept design also proposed the use of gross pollutant traps and open 
basins (sediment basins left in-situ after construction to collect road water) during 
operation. During consultation, Wyong Shire Council indicated that they did not 
support the use of gross pollutant traps due to the high level of maintenance 
required. Furthermore RMS was not supportive of the open basins as they collect 
standing water that can pose safety risks. The water in these basins can also 
become stagnant and attract algal blooms, posing concerns for water quality and 
impacts to aquatic ecosystems. 
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As a result of further investigations, the concept design includes a constructed 
wetland and a series of swales, vegetated with wetland plants, to filter and improve 
the quality of stormwater runoff from the road in strategic locations adjacent to the 
road. Operational drainage design drawings are included as Appendix D. 
 
In summary refinements associated with construction and operational drainage 
stormwater controls for the proposal include: 
• At the completion of construction, all sediment basins would be removed and 

not left to be used as permanent water quality basins. 
• No gross pollutant traps would be installed although provision would be made 

for the installation (if required in the future) of two gross pollutant traps at 
strategic locations within the intersection. 

• Swales would be constructed to slow water flow and provide water quality 
treatment during operation of the proposal.  

• A constructed wetland would be installed to the north-west of the proposal 
immediately north of the north-western leg of Wyong Road and to the south of 
Anzac Parade. The constructed wetland would be an extension of the existing 
area of freshwater wetland located in this area and would drain from drainage 
line 01. The construction of swales and/or extension of wetlands would be 
located to minimise impact on native vegetation, especially TECs, and these 
areas would be vegetated with local vegetation. Water sensitive urban design 
principles would be implemented in the development of these drainage 
controls. 

• Up to four temporary erosion and sediment control basins would be 
constructed in stages for use during construction. The temporary sediment 
basins would range in size from about 50 to 100 cubic metres. The small 
number and size of basins are dependent on staging construction to limit 
maximum disturbed area at any one time during construction. 
Recommendations for the possible dimensions and locations of these basins 
are outlined in the TREES (2012) report (refer to Appendix C). This detail 
would be further refined throughout detailed design. In addition to the 
temporary sediment basins, a suite of best practice measures would be 
implemented in accordance with the Blue Book. For further details on these 
measures refer to Section 3.3.1. 

 
Further consideration of the approach to stormwater treatment during detailed design 
has been incorporated into the environmental safeguards and mitigation measures 
outlined in Chapter 3 and summarised in Section 7.2. 
 

2.6.2 Bridge design 
Three variations to the new rail overbridge design were considered during concept 
design and have been detailed in the Structures Concept Design Option Report 
(SKM 2012c). These variations included a precast super-T girder bridge, precast 
concrete deck bridge and a steel continuous trough girder. 
 
The precast super-T girder bridge was identified to be the preferred bridge design as 
it has been proven to be the most economical form of bridge construction for 
medium-span length bridges in NSW. This option would have low ongoing 
maintenance requirements. In comparison to the other bridge design variations, the 
precast super-T girder bridge would require less work during rail track possession 
periods (track possession are scheduled periods during which the operation of the 
rail line is suspended and RailCorp allows access to the rail corridor to enable 
construction or maintenance activities). The structure of the bridge is such that utility 
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services and drainage pipes can be hidden between external and internal girders. In 
addition, this option would be compliant with RailCorp’s vertical clearance 
requirements. 
 
During consultation, the NSW Department of Primary Industries (Fishing and 
Aquaculture) (DPI) indicated a preference for the bridge to be designed so that the 
pylons did not encroach within the banks of the Tuggerah Creek. Accordingly, the 
bridge design was revised and the pylon on the south-eastern side of the creek was 
shifted by about 1.4 metres to limit impact on the creek. Although the projection of 
the pylon into the creek has been substantially reduced, the casing of the pylon 
would be constructed into the creek embankment. The pylon could not be moved any 
further without impacting on the grade of the bridge, which would in turn reduce the 
sight distance for vehicles travelling westbound across the bridge. Lowering of the 
grade of the bridge, with the resultant improvement in sight distance, is an important 
consideration in reducing crashes at the intersection. 
 

2.6.3 Ancillary facilities and access tracks 
Four ancillary facility locations were considered for use as a compound and stockpile 
site during construction. Two of these sites were identified as the preferred sites.  
Both sites are located adjacent to each other to the south of the north-western leg of 
Wyong Road and to the west of the south-western leg of the Pacific Highway (refer to 
Figure 1-2). The two sites were selected as they had the least overall impact on the 
environment, had the best access opportunities and already had an established 
compound building that could be used during construction.  
 
Access tracks and access areas were selected to provide best access for plant and 
machinery with minimal disturbance. Where possible; access tracks and access 
areas were located over existing informal tracks or within areas that have been 
previously cleared and disturbed. In some areas clearing of vegetation would be 
unavoidable however, this would be minimised. 
 
Crane pads would be required for construction of the new rail overbridge. The 
primary consideration for the selection of crane pad location was to avoid the 
construction of crane platforms near the creek. This would also avoid the need to 
park the cranes on the segments of bridge that have already been completed.  
 
The locations of construction sediment basins were selected for their efficiency in 
detaining eroded material and potential to minimise impact to the environment 
surrounding the intersection. Construction of these basins would also be staged to 
minimise the total area of disturbance at any one time. Further details of the staging 
of basins is included within Section 3.3.1 and also within the discussion on water 
quality contained within Section 6.7.2. 
 

2.6.4 Change from batters to retaining walls 
During consultation with stakeholders during development of the concept design, 
concern was raised regarding the scale of the ecological impact associated with the 
footprint of batters. Accordingly, the proposed batters on the northern side of Wyong 
Road (east and west of the intersection), the southern side of Wyong Road (east of 
the intersection) and the western side of the Pacific Highway (north of the 
intersection) were replaced with retaining walls. The change minimises ecological 
impacts, especially with respect to TECs and reduces the size of construction basins 
required due to a smaller overall proposal footprint. It also reduces the amount of 
property acquisition.  

Pacific Highway and Wyong Road intersection upgrade 19 
Review of Environmental Factors 



 

2.6.5 Pedestrian path network 
Existing pedestrian and off-road cyclist links are shown on Figure 2-1. The initial 
strategic design did not cater adequately for these links. The preferred option was 
therefore amended to include the following: 

• Provision of a shared path along the southern side of Wyong Road to the west 
of the intersection. 

• Extension to existing shared paths on the northern and southern sides of the 
eastern leg of Wyong Road. 

• Provision for shared paths on the western and eastern sides of the northern leg 
of the Pacific Highway. 

• Provision for a shared path on the western side of the southern leg of the 
Pacific Highway to the pedestrian refuge that currently exists to the south of 
Tambelin Street. 

2.6.6 At-grade pedestrian and cyclist road crossings at the Pacific 
Highway and Wyong Road intersection 

Existing road crossing points are shown on Figure 2-1. Currently none exist at the 
intersection of the Pacific Highway and Wyong Road. The initial strategic design did 
not include at-grade crossings but during design workshops it was identified that 
these would be preferred. The design was refined to accommodate these such that 
traffic signal controlled at-grade crossings would be provided on all four legs of the 
Pacific Highway and Wyong Road intersection. 
 

2.6.7 Emergency spill containment shut off valves 
During development of the concept design, options were considered for the 
management of spill containment during the construction and operation phases of the 
proposal. The initial strategy proposed for managing accidental spill containment was 
based on a proposal to convert sediment basins used for construction to operational 
basins which would be left in-situ. The operational basins would also function as 
emergency spill containment, if required. However, due to issues associated with 
safety, maintenance and water quality where these basins are left in-situ, alternative 
strategies for spill control during operation have been considered.  
 
A strategy to use shut off valves in drainage culverts is proposed for the operational 
phase of the proposal. Identification of the main areas to locate the shut off valves 
was based on a risk assessment process, which considered: 

• Proposal specific catchments refer to Figure 2-2. 
• The size of the proposal specific catchments. 
• The amount of capacity that is available in the drainage system. 
• The likelihood of a crash occurring in any one catchment. 
• The sensitivity of the environment downstream of the catchment. 
 
Catchments draining the intersection were given higher levels of risk as RMS crash 
statistics show that intersections are the most likely place where crashes occur. 
Additionally, those catchments with TECs located downstream are given higher 
levels of risk. Results of the risk assessment process identified catchments B, C and 
F in that order of importance as catchments with the highest levels of risk. The 
concept design is therefore refined to include shut off valves at the end of drainage 
lines 01 (for catchment B), 03 (for catchment C) and E5 (for catchment F) for the 
management of operational spill containment. Drainage lines are shown in the 
drainage design drawings (refer to Appendix D).  
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With the installation of the emergency shut off valves each catchment would have the 
following spill containment capacity: 
• Catchment B – 36 m3 and the overflow would be at pit E1.03. 
• Catchment C – 8 m3 and the overflow would be at pit 3.08. 
• Catchment F – 125 m3 and the overflow would be at pit E5.04. The position of 

the shut-off valve on line E5 would be at CH 540, upstream of pit E5.05. 
 
It should be noted that a single tanker has capacity for around 20 m3 as such further 
spill containment strategies may be required in addition to the shut off valve at 
catchment C. This would be addressed through the implementation of the emergency 
spill response procedure and may include such strategies as containing the spill in-
situ on the road before it reaches the drainage system, placing absorbent material in 
the spill and sandbagging swales adjacent to the alignment. 
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3 Description of the proposal 
This chapter describes the proposal, the design parameters including major design 
features, the construction method and associated infrastructure and activities. 
 

3.1 The proposal 
The proposal involves the upgrade of the Pacific Highway and Wyong Road 
intersection at Tuggerah by replacing the existing roundabout with a signalised 
intersection. Concept design drawings for the proposal are included as Appendix A. 
The concept design would be further refined during the detailed design process. The 
main features of the proposal include: 
• Replacement of the existing roundabout with a signalised intersection. 
• Widening of the intersection approaches to accommodate extra lanes 

(approach and/or turning lanes) in all four directions comprising: 
− Upgrade of around 500 metres of the Pacific Highway - from Anzac Road 

(about 235 metres north-east of the intersection) to about 265 metres 
south-west of the intersection.  

− Upgrade of around 900 metres of Wyong Road - from Gavenlock Road 
(about 350 metres north-west of the intersection) to Bryant Drive (about 
550 metres south-east of the intersection).  

• Construction of a new rail overbridge over the Main Northern Rail Line to 
accommodate eastbound movements along Wyong Road. The existing 
Tuggerah Rail Overbridge would accommodate all westbound movements, 
including turning lanes to the Pacific Highway (north). 

• Upgrade of the intersection of Wyong Road and Gavenlock Road to 
incorporate an additional left turn slip lane into Gavenlock Road (southbound). 

• Construction of a slip lane on Wyong Bound eastbound from the intersection of 
the Pacific Highway and tying into the existing turn lane into Bryant Road. 

• Tie in works at Tambelin Street, at the Anzac Parade intersection (ie to the 
recently completed Tuggerah Straight upgrade) and at the existing 
roundabouts with Bryant Drive and Gavenlock Road.  

• Construction of about one kilometre of retaining walls. These would be located 
on the northern side of Wyong Road (east and west of the intersection), the 
southern side of Wyong Road (east of the intersection) and the western side of 
the Pacific Highway (north of the intersection). 

• Installation of at-grade pedestrian crossings on all four legs of the intersection. 
• Extension of the existing pedestrian underpass including improvement of the 

general amenity of the underpass facility. 
• Extension of the pedestrian/cyclist shared path network to improve 

pedestrian/cyclist connections to adjacent areas including Tuggerah railway 
station, Supa Centa Tuggerah, Tuggerah Business Park and Tuggerah 
Westfield Shopping Centre.  

• Installation of swales and a constructed wetland for operational water quality 
control. 

• Installation of shut-off valves on three drainage lines to be used for containing 
emergency spills. 

• Installation of temporary sediment control basins at four locations during the 
construction period, construction of onsite and offsite diversion drains and 
provision of sediment fences and erosion controls at the source. 
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• Use of ancillary construction facilities, including a site compound and stockpile 
sites. 

• Temporary access tracks, access areas for retaining wall construction, crane 
pads and bridge over Tuggerah Creek during construction. 

• Relocation of underground and overhead utilities to accommodate the 
proposal. 

 
The major features of the proposal are described in more detail in  
Section 3.2.2.  
 
Construction is anticipated to be undertaken in five main stages. Construction staging 
arrangements have been proposed to ensure efficient construction processes while 
minimising the overall impacts on adjacent residents, businesses, pedestrians and 
road users. Further discussion of construction staging is provided in Section 3.3.1. 
 

3.2 Design 
The following sections provide a description of the design criteria, major design 
features and engineering constraints of the proposal. These features have been 
based on the concept design and would be subject to refinement during detailed 
design. 
 

3.2.1 Design criteria 
General 
The road design has been undertaken in accordance with the following guidelines 
and standards: 

• RTA Road Design Guide (RTA 1988). 
• RTA Road Safety Audit Manual and Checklist (RTA 2005). 
• Austroads’ Guide to Road Design (undated). 
• Beyond the Pavement – RTA urban design policy, procedure and design 

principles (RTA 2009). 
• RMS Delineation Manual (RMS 2012). 
• RMS Traffic Signal Design (RTA 2011). 
• RMS Road Technical Directions: 

− TDT 2002/12c – Stopping & Parking Restrictions at Intersections and 
Crossings (RTA 2011). 

− TDT 2009/06 – Bicycle Storage Areas and Advanced Bicycle Stop lines 
(RTA 2009). 

− TDT 2011/01a - Pedestrian Refuges (RTA 2011). 
• RMS Travel Restrictions Vehicle Routes (Wyong) (RMS 2011). 
• RMS NSW Bicycle Guidelines (RTA 2005). 
• Austroads Guide and Commentary Series: 

- Austroads Design Vehicles and Turning Path Templates (Austroads 2006). 
• RMS NSW Speed Zone Guidelines (RTA 2011). 
• Australian Standards: 

− AS1742.2-2009 - Manual of Uniform Traffic Control Devices as amended 
by RMS Supplement (RMS 2012). 
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The bridge design has been undertaken in accordance with the following guidelines 
and standards: 

• Australian Standard AS 5100-2004 Bridge Design. 
• RMS Bridge Policy Manual which includes Bridge Technical Direction Manual 

(RMS). 
• Bridge Policy Circulars, Chief Bridge Engineer’s Circulars etc. 
• RMS Standard Bridge Drawings. 
• RMS Bridgeworks QA Specifications. 
• RailCorp Infrastructure Engineering Standard – Structures. 

− ESC 215 – Transit Space. 
− ESC 320 – Overbridge and Footbridges. 

• RMS and RailCorp Structural Drafting and Detailing Manuals. 
• Guide to Bridge Construction Practice – AUSTROADS. 
• RMS Policy for safety screening of Bridges. 
• Bridge Aesthetics – Design Guidelines to Improve the Appearance of Bridges 

in NSW – RTA January 2004. 
• RMS Guidelines for the Management of Acid Sulfate Materials. 
• RMS Bridge Inspection Procedures. 
 
The following considerations have informed the concept design: 

• The proposal objectives, as detailed in Section 2.3. 
• The urban and landscape design objectives and principles, as detailed in 

Section 6.4 and the Landscape Character and Visual Impact Assessment 
(refer to Appendix E). 

• Designing the proposal to limit adverse impacts on the environment, while 
maximising the environmental benefits. 

• Planning temporary arrangements that minimise disruption to local and through 
traffic. 

• Maintaining access to adjacent properties during construction. 
• Minimising land acquisition. 
 
The design criteria are outlined in Table 3-1. Typical cross sections of Wyong Road, 
the Pacific Highway and the rail overbridge are shown on Figure 3-1, Figure 3-2 and 
Figure 3-3 respectively. 
 

Table 3-1 Design criteria 

Design features Requirement 

Design and posted speed Design speed and posted speed limit of 70 
kilometres per hour (kilometres per hour) on 
Wyong Road and the Pacific Highway.  

Lane width Lanes generally 3.5 metres in width except: 
• 3.3 metre width for Wyong Road 

westbound where existing pavement would 
be used. 

• 3.1 metre width across the existing rail 
bridge.  
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Design features Requirement 

Carriageway Three lane divided carriageway for Wyong Road, 
with additional turning lanes. 
Divided carriageway along the Pacific Highway 
with one to three lanes depending on service 
requirements, for instance three south bound 
lanes would be required for west turning traffic 
onto Wyong Road. 

Shoulder width Shoulder width of 1.5 metres in most areas, 
including provision for cyclists. 

Median All medians are raised. A combination of paving 
and landscaped medians. Landscaping where the 
minimum median width is in excess of 
two metres. 
Median width varies depending on location (refer 
to Appendix A for details). 

Intersection treatment Provide a signalised intersection with: 
• A minimum approach sight distance and 

entering sight distance provided on all legs 
of the intersection. 

• Desirable minimum distance between 
signalised intersections to maintain an 
appropriate level of service. 

• Auxiliary lanes lengths to be such that all 
speed reduction occurs within these lanes 
and not on the main carriageway. 

Refer to Section 3.2.2 for further details. 

Design vehicle Design the proposal to cater for B-doubles along 
existing identified B-double routes. Existing routes 
include along Wyong Road, the Pacific Highway 
(north), Anzac Road and Gavenlock Road. 

Pedestrian / cycling A minimum width of 3.0 metres for all new shared 
paths. 
Consideration for disabled access. 
Continuity of movement at intersections and 
ramps. 

Batters Desirable embankment batter slopes to be 
3 horizontal: 1 vertical. 
Consideration to be given land acquisition and 
landscaping requirements. 
Design life for local road embankments to be 20 
years and reinforced embankments 100 years. 

Safety barriers Safety barrier protection at retaining walls, along 
the kerbside and medians on the existing and 
proposed rail overbridge. 

Pavement type Asphalt over heavily bound base course or a full 
depth asphalt pavement.  
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Design features Requirement 
Design life for pavements 40 years (rigid) and 30 
years (flexible). 

Drainage Pavement drainage (width of flow and pit inlet) – 
10 year average recurrence interval (ARI). 
Piped system including Pits – 20 year ARI. 
Culverts where surcharge is available – 50 year 
ARI. 
Structures where surcharge is undesirable – 100 
year ARI. 
Kerb and gutter for pavement drainage. 
Design details on culverts are provided in Section 
3.2.2. 

Bridge Three 3.5 metre wide lanes, 1.5 metre outside 
shoulder and 1.0 metre inside shoulder to provide 
a clear width of 13 metres. A 2.8 metre wide 
pathway is also required on the bridge. 
The horizontal and vertical clearances to the 
bridge should be in accordance with the RailCorp 
Standard ESC215 – Transit Space. Safety throw 
screens should also meet the RailCorp 
requirements. 
Flood immunity of at least 100 years ARI. 
Design life for the rail overbridge is to be 100 
years. 
Design details on the bridge are provided in 
Section 3.3.1. 

Retaining walls Retaining walls would be provided at the locations 
indicated in Table 3-2 (refer to Section 3.2.2). 
The dimensions and locations of the retaining 
walls would be refined during detailed design. 

Rail access Provision for RailCorp's maintenance access. 

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



 

 
 

Figure 3-1 Typical cross section across Wyong Road 
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Figure 3-2 Typical cross section across the Pacific Highway 
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Figure 3-3 Typical cross section of the new and existing rail overbridge 

Review of Environmental Factors 



 

3.2.2 Major design features 
The Pacific Highway and Wyong Road intersection 
The proposed intersection configuration is shown on Figure 3-4. The footprint of the 
intersection has been minimised as far as practical to minimise property acquisitions 
and impacts on environmentally sensitive areas. 
 
The proposal would involve upgrade of the approach roads to include: 

• Three through lanes in each direction on Wyong Road. 
• Two left hand turning lanes (250 metres in length) and one right hand turning 

lane (150 metres in length) eastbound on Wyong Road, west of the 
intersection. 

• Two left hand turning lanes (100 metres in length) and two right hand turning 
lanes (100 metres in length) westbound on Wyong Road, east of the 
intersection. 

• One through/left turn lane and one right hand turning lane (60 metres in length) 
on the Pacific Highway northbound, south of the intersection. 

• One through lane and two left hand turning lanes (120 metres in length), three 
right hand turning lanes (150 metres in length) on the Pacific Highway 
southbound, north of the intersection.  

• Signalised pedestrian crossings at road level have also been included on all 
four legs of the intersection. 

 

 
Figure 3-4 The Pacific Highway and Wyong Road intersection 
 

Rail overbridge 
The existing overbridge would be upgraded as part of the proposal (refer to Figure 3-
5). The upgrade of the existing bridge would include regrading of the bridge deck 

Pacific Highway and Wyong Road intersection upgrade 31 
Review of Environmental Factors 
 



 

pavement and replacing the bridge barriers on the north side to meet height 
requirements following regrading. This bridge would consist of three through lanes 
and one right hand turning lane (150 metres in length) for westbound traffic moving 
towards the F3 Freeway. 
 
A new bridge would be constructed over the Main Northern Rail Line, to the north-
east of the existing bridge, and would accommodate eastbound movements along 
Wyong Road. This bridge would consist of three through lanes and would be about 
46 metres in length. 
 
The bridge would consist of precast prestressed Super T Girders (1200 millimetres 
deep), with a reinforced concrete deck slab. The deck would have a nominal 180 
millimetre thickness. This thickness would vary in depth up to 250 millimetres to 
achieve the tight vertical curve and cross falls required on the bridge.  
 
Link slabs would be provided on the piers to make the deck continuous. A finger joint 
has been proposed at each abutment to accommodate movement. A 75 millimetre 
thick asphaltic concrete wearing surface (consisting of sprayed polymer modified 
bituminous waterproofing membrane) would be constructed on top of the cast in-situ 
slab. 
 

 
Figure 3-5 Rail overbridge 
 
The design of the bridge piers was predominantly governed by train impact loads and 
available clearances between the new piers and the existing and future tracks. The 
pier thickness would be 1200 millimetres. This thickness is preferred, as it would 
mean that a pile cap would no longer be required, reducing the extent of the pier 
disturbance footprint and removing the need for shoring and dewatering in Tuggerah 
Creek. In consideration of the geotechnical conditions and constructability, the pile 
design would be a single row of seven bore piles of 900 millimetres in diameter. 
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Spill through type abutments would be used with a reinforced concrete abutment 
headstock supported on bored cast in place piles. The abutment designs would be 
integrated with the reinforced soil retaining walls that have been proposed to run 
along the northern side of the bridge approaches and wrap around the front of the 
abutment.  
 

Wyong Road and Gavenlock Road intersection 
The westbound approach along Wyong Road at the Gavenlock Road roundabout 
would be upgraded to include a dedicated left hand turning lane 240 metres in length 
(refer to Figure 3-6). The proposed shared pathway provided along the westbound 
shoulder of Wyong Road would extend 120 metres to the existing crossing point at 
the pedestrian entrance to Tuggerah Westfield Shopping Centre.  
 

 
Figure 3-6 Wyong Road and Gavenlock Road intersection 
 

Pedestrian and cycle pathways 
The existing pedestrian and cycle pathway network would be upgraded as part of the 
proposal and would include the installation of at-grade pedestrian crossings on all 
four legs of the intersection. The existing pedestrian underpass would be extended to 
the north-east and south-west underneath the south-eastern leg of Wyong Road.  
Improvements to the general amenity of the underpass would also be undertaken as 
part of the proposal including provision of additional lighting. 
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The existing pedestrian/cyclist shared path network would be extended and 
improvements made to existing off-road connections located adjacent to the proposal 
(refer to Figure 3-7). This includes connections to the following links:  
• Tuggerah Railway Station.  
• Tuggerah Supa Centa. 
• Tuggerah Business Park. 
• Westfield Shopping Centre. 
• The Anzac Road precinct. 
 
All proposed shared paths have been extended to link to existing shared paths to 
cater for anticipated pedestrian/off-road cyclist movements through the proposal. All 
shared paths would generally be 3.6 metres wide from the kerb face and may also 
include roadside furniture such as safety barriers, and signs. Specific upgrades to the 
pedestrian and cyclist network include: 
• Provision of a shared path along the southern side of Wyong Road to the west 

of the intersection. 
• Extension to existing shared paths on the northern and southern sides of the 

eastern leg of Wyong Road. 
• Provision for shared paths on the western and eastern sides of the northern leg 

of the Pacific Highway. 
• Provision for a shared path on the western side of the southern leg of the 

Pacific Highway to the pedestrian refuge that currently exists to the south of 
Tambelin Street. 

• Realignment of the path from Tuggerah Railway Station that links to the 
existing Wyong Road underpass and reconnects to the kerbside shared path at 
Tambelin Street. 

• Extension of the shared path on the northern side of Wyong Road (east of the 
intersection) to the Supa Centa entrance and inclusion of a new pedestrian 
refuge in Bryant Drive.  

• Removal of the short section of the existing shared path along the service road 
to the rear of Tuggerah Supa Centa. 

• Provision of a section of path extending from beneath the rail overbridges 
extending in a northerly direction and terminating at a rear entrance point to the 
Tuggerah Supa Centa. 

 

Retaining walls 
There are four different types of retaining walls proposed that would support the road 
embankment and includes RW-A, RW-B, RW-C and RW-D. Cross section drawings 
of each type of retaining wall are provided in Appendix F and the location of each 
retaining wall relative to the proposal is shown in Figure 1-2. A description of each is 
provided below:  

• Retaining wall RW-A: A cast in-situ L-shape concrete retaining wall has been 
proposed on the northern side of the Wyong Road eastbound carriageway and 
western side of the Pacific Highway northbound carriageway. The length of the 
retaining wall would be about 380 metres and it would have a maximum height 
of about five metres near the Pacific Highway and Wyong Road intersection. 
The retaining wall would support a standard pedestrian safety fence, and would 
be cut into the slope of the existing road embankment on the shoulder of the 
eastbound carriageway. This wall would also support the outer most lane and 
cycle path of the eastbound carriageway.  
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• Retaining wall RW-B: A reinforced soil wall supported on existing ground has 

been proposed on the northern side of the Wyong Road eastbound, east of 
the intersection and on the eastern side of the Pacific Highway southbound 
carriageway. The length of the retaining wall would be about 470 metres and 
it would comprise of two sections:  

− The first section would be located on the northern side of the Wyong 
Road eastbound carriageway, east of the intersection. This wall would 
support the eastbound carriageway along Wyong Road on both the 
approach and departure of the proposed bridge.  

− The second section would be located along the Pacific Highway and 
would support the proposed southbound approach lane to the 
intersection. 

− The heights of the proposed retaining walls would be from 5.5 metres up 
to 10 metres. 

• Retaining wall RW-C: A cantilevered, cast in-situ L-shape concrete retaining 
wall on piles has been proposed on the southern side of Wyong Road 
westbound carriageway, east of the intersection. The length of the retaining 
wall would be about 80 metres and it would have a maximum height of about 
four metres. A retaining wall would be required to accommodate the left turn 
lanes from Wyong Road westbound into the Pacific Highway southbound. An 
existing underpass runs perpendicular to the approach lane and would be 
extended to match the new retained alignment. 

• Retaining wall RW-D: A cast in-situ L-shape concrete retaining wall has been 
proposed on the eastern side of the Pacific Highway southbound carriageway. 
The length of the retaining wall would be about 100 metres and it would have a 
maximum height of 4.5 metres. A retaining wall is required to retain the 
pedestrian pathway on the Pacific Highway as it transitions in level down to a 
pedestrian underpass crossing on Wyong Road. The RailCorp boundary and 
the impact of a batter in an environmentally sensitive area also dictated the 
need for the retaining wall in this location. 

 
Existing services would be relocated to a new service route along the new 
embankments as part of the widening works for all retaining wall locations. 
Stormwater drainage would also be extended in these areas. 
 

Major fill areas 
Fill would be required along the entire length of the Wyong Road widening 
(eastbound) and the Pacific Highway widening southbound, north of the intersection. 
Fill heights would be influenced by the retaining wall heights. For example east of the 
Pacific Highway (southbound) and Wyong Road (eastbound) the fill height would be 
between 4.5 metres and 10 metres. West of the intersection along Wyong Road the 
fill height would be about five metres. The total cut and fill volumes for the proposal 
have been outlined in Section 3.3.5. 
 

Operational water quality controls 
Operational water quality controls include the construction of a series of swales and 
the extension of an existing wetland. The swales would be located adjacent to the 
new alignment where most of the stormwater runoff from the road would drain. The 
location of the proposed swales is shown in Figure 1-2.  
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A constructed wetland would be installed on the northern side of the proposal 
between the north-western leg of Wyong Road, the north-eastern leg of the Pacific 
Highway and Anzac Parade. The constructed wetland would be an extension of the 
existing wetland. The existing wetland is a TEC identified as Freshwater Wetland on 
Coastal Floodplains and is shown on Figure 3-8.  
 

 
Figure 3-8 Constructed wetland  
 
The swales and constructed wetland would be located to limit impact on native 
vegetation. The aim of the swales and the extension of the wetland is to mitigate the 
loss of wetland area that would occur through construction  and to protect the water 
quality of downstream wetlands by filtering pollutants from stormwater runoff. The 
constructed wetland would be located to capture most of the stormwater runoff from 
the road within the proposal footprint, as discussed in Section 6.7.3. Emergency spill 
containment is also incorporated as part of the design and is discussed further below. 
 

Emergency spill shut off valves 
Emergency shut off valves are proposed for operational spill containment. Three shut 
off valves are proposed at the drainage outlets at the end of drainage lines 01 (for 
catchment B), 03 (for catchment C) and E5 (for catchment F) (refer to Figure 2-2 and 
Appendix D) to manage potential spills during operation of the proposal on the 
western side of the intersection. The shut off valves would be constructed on the 
downstream end of the drainage lines culvert and would be comprised of a manually 
operated valve.  
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Culvert extension and duplication  
Four 600 millimetre existing reinforced concrete pipes are located on the western 
side of the intersection, across Wyong Road at chainage 220 (refer to Figure 3-9). 
These pipes would be extended by 10 metres at the downstream end by twin 1800 x 
900 millimetre box culverts and three metres at the upstream end by 4 x 600 
millimetre reinforced concrete pipes. The downstream extension would include four 
metres of rock rip rap and the upstream end would include two metres of rock rip rap.  
 
A new 750 millimetre reinforced concrete pipe (RCP) would be installed at chainage 
1190 on the western side of the Wyong Road intersection to augment the existing 
four 600 millimetre pipes. The outlet for this new RCP would have four metres of rock 
rip rap and the inlet would have two metres of rock rip rap. Vegetation would need to 
be removed for the rock rip rap. Section 6.3 discusses the impacts of the proposal 
on vegetation in further detail. 
 

 
Figure 3-9 Culvert duplication 
 

Tie-ins to existing roads 
The start and end points of the proposal, as indicated on the concept design in 
Appendix A include the tie-ins to the existing Wyong Road and the Pacific Highway. 
For instance: 

• At the western end of Wyong Road the proposal would tie in with the existing 
through lanes at the Gavenlock Road roundabout.  

• At the eastern end of Wyong Road the proposal would tie in with the Bryant 
Drive roundabout. 
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• At the northern end of the Pacific Highway the proposal would tie in with the 
existing Anzac Road intersection and the Pacific Highway Tuggerah Straight 
upgrade. 

• At the southern end of the Pacific Highway the proposal would tie in with 
Tambelin Street, the closed road that adjoins Gavenlock Road and the existing 
Pacific Highway. 

 
The proposed Wyong Road pavements would terminate at the existing concrete 
pavements at both Gavenlock Road and Bryant Drive roundabouts. Tie in locations 
along the Pacific Highway would involve the milling and re-sheeting of the flexible 
pavement. The length of pavement overlay required would be minimal as the vertical 
alignment ensures a smooth join with existing road surfaces at the tie in locations. 
 

Urban design and landscaping 
An Urban Design Report (refer to Appendix G) and landscaping plans (refer to 
Appendix H) was prepared to meet the urban design objectives and principles as 
outlined in Section 2.3. The urban design report and the landscaping plan was 
developed in consultation with Wyong Shire Council and takes into consideration the 
seven character zones of the proposal which have been described in Section 6.4.  
 
The following discrete features of the proposal have been considered in the 
development of the plan: 

• Develop with a limited range of materials, colours and textures for built 
elements to achieve a simple uncluttered design. 

• Provide simple finishes for retaining walls, combined with planting of tall 
vegetation wherever possible. The only exception to this is the wing walls and 
portals of the underpass where it is proposed to use local street/community 
artists to provide a mural to discourage random graffiti and make the area 
welcoming. 

• Provide an attractive, vegetated median with frangible species where 
necessary and ensure sight lines have been maintained. 

• Use a maximum gradient for fill batters of 3 to 1 where possible to facilitate 
plant establishment and maintenance. 

• Preserve an option for future links to the Tuggerah railway station west of the 
Supa Centa Tuggerah. 

• Provide low maintenance landscaping where possible. 
• Minimise ongoing maintenance and potential for vandalism and graffiti attack 

by using robust materials and appropriate surface texture. 
• Reduce the extent of Casuarinas in areas likely to be a nuisance (due to leaf 

and fruit litter). 
 

3.2.3 Engineering constraints 
A number of engineering constraints have been identified for the proposal. These 
include, but are not limited to: 

• Clearance requirements for the rail overbridge over the rail track. 
• Design speed over the rail overbridge and allowable vertical curve. 
• Minimum vertical curve and safe sight distance over the existing and new 

bridge. 
• Impacts to existing properties and businesses, including access to them during 

construction. 
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• Location of existing utility services within and around the proposal. 
• Maintaining traffic/pedestrian flows during construction. 
• Proximity to an operating rail corridor. 
• Impact on future additional rail tracks. 
• Budget constraints. 
• Possible soft soils in the vicinity of large embankments and the railway 

overbridge. 
• Possible acid sulfate soils. 
• Environmental constraints (ie proximity to TECs and threatened species, 

flooding potential and management of stormwater and water quality impacts to 
downstream waterways). 

• Temporary impacts to existing bus timetables during the construction phase. 
• Temporary impacts to train timetables during rail shut downs during 

construction of the new rail overbridge. 
• Proximity to sensitive noise receivers. 

3.3 Construction activities 
The construction footprint is defined as the area that would be directly impacted by 
the proposal, and is comprised of the design footprint and the associated 
stockpile/compound sites. The construction footprint is illustrated in Figure 3-10. 
 

3.3.1 Work methodology 
The work methodology for the proposal would be refined during the detailed design 
phase. Construction activities would be guided by a Construction Environmental 
Management Plan (CEMP) that would be developed in accordance with the 
requirements of the RMS QA Specification G36 Environmental Protection 
(Management System). Work would be located within the works area specified within 
the CEMP and completed to incorporate all safeguards as described in this REF and 
any other relevant RMS environmental specifications. The proposal would involve the 
following general work methodology: 

• Early works (including utility relocations. 
• Pre-construction - identification and marking of sensitive areas as identified in 

this REF and the relevant CEMP. 
• Establishment of permanent and temporary fencing. 
• Installation of temporary erosion, sediment and water quality controls, including 

construction sedimentation basins and associated traffic management controls. 
• Establishment of ancillary facilities (for example, construction compound sites 

and accesses). 
• Installation of temporary traffic signals and controls. 
• Marking of trees that require clearing. 
• Vegetation clearing and grubbing (about 2.75 hectares). 
• Stripping, stockpiling and management of topsoil. 
• Removal and stockpiling of unsuitable material. 
• Utility adjustments. If not completed during early works, adjustments would be 

staged during construction as required. 
• Rail overbridge works (including piling, pile caps, piers, headstocks, raising 

girders, deck pour, barriers, asphalting). 
• Pedestrian underpass extension (both sides) prior to earthworks and retaining 

walls. 
• Earthworks preparation including piling of foundations etc. 
• Cross drainage (staged). 
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• Retaining walls. 
• Earthworks. 
• Pavement drainage and pits. 
• Sub-grade preparation and pavement works. 
• Topsoil rehabilitation and revegetation. 
• Decommissioning of ancillary facilities and rehabilitation as required (eg 

compound sites, temporary stockpiles and sedimentation basins, access tracks 
etc). 

• Landscaping. 
• Installation of permanent traffic control signals. 
• Finishing works including installation of safety barriers, fencing, pavement 

marking, signposting, and street lights. 
• Cross fall adjustment and new barriers on the existing bridge. 
 

Construction sedimentation basins  
Temporary sedimentation basins would be required during construction to control 
sediment laden stormwater runoff. Construction sediment basins would collect water 
from disturbed areas to minimise the sediment discharge into surrounding areas. A 
preliminary drainage assessment identified potential locations for up to four 
construction sediment basins (refer to TREES [2012] report and Appendix C). The 
design criteria for the construction sedimentation basins, including proposed location 
and sizing requirements, were based on the guidelines and procedures set out in 
Managing Urban Stormwater: Soils and Construction – Volumes 1 and 2D (Landcom 
2004; DECC 2008), and the design aimed at meeting the performance objectives and 
requirements specified in these documents. 
 
The locations of the proposed temporary sediment basins are shown on the figures in 
Appendix A. Table 3-2 provides a description of the basin locations, size and which 
construction stage each basin is required. The final location, number and size of 
temporary sediment basins would be confirmed during the detailed design. Should 
the location of these be outside the construction footprint assessed in this REF, 
further environmental impact assessment would be required. 
 

Table 3-2 Construction basins 

Basin location 
description 

Basin id Approximate 
volume (m3) 
based on the 
TREES (2012) 
assessment 

Comment 

Adjacent to the 
eastbound carriageway 
of Wyong Road, north 
east of the intersection 

B540N 107 m3 This basin would be 
constructed for stage 2 works 
only. It would target 
sediments and erosion 
associated with the Tuggerah 
Station catchment. 

Adjacent to the 
westbound carriageway 
of Wyong Road, west of 
the intersection 

B240S 50 m3 This basin would target 
sediment and erosion 
impacts associated with the 
Western catchment during all 
five stages of construction 
works. 
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Basin location 
description 

Basin id Approximate 
volume (m3) 
based on the 
TREES (2012) 
assessment 

Comment 

Adjacent to the 
westbound carriageway 
of Wyong Road, south 
east of the intersection 

B500S 86 m3 This basin would be installed 
for stages 3 and 4 and would 
target sediment and erosion 
impacts associated with the 
Southern catchment. 

Adjacent to the 
northbound carriageway 
of the Pacific Highway, 
north east of the 
intersection 

B380N 85 m3 This basin would be 
constructed for stage 2 works 
only. It would target 
sediments and erosion 
associated with the Tuggerah 
Station catchment. It would 
also target a small 
percentage of sediments and 
construction stormwater from 
the Southern section 
catchment which flows 
underneath the eastern arm 
of Wyong Road via a culvert. 

 
Along with the installation of up to four sediment basins as described in Table 3-2, 
the following preliminary sediment and erosion controls are recommended:  

• North of the intersection, between Wyong Road eastbound and Pacific 
Highway northbound additional sediment and erosion control measures would 
include: 

− Existing clean flows from the carriageway would be excluded from the 
works area and directed to the existing road drainage culvert at chainage 
100, where possible. A stabilised channel would be used to direct water 
downslope around the works to the wetland area. 

− Existing clean flows from the cleared area adjacent to the northbound 
lane of the Pacific Highway would be directed away from the works with a 
stabilised channel that would discharge into the eastern portion of the 
wetland area. 

− A large linear exclusion structure would be formed parallel to the retaining 
wall footing after clearing and before major construction works would 
begin. This structure could potentially be formed from concrete safety 
barriers, geotextile wrapped aggregate or such like. The bund would 
detain dirty flows in the works area and exclude the clean flows described 
above. 

− Where possible, the design for the extension of the cross drainage culvert 
at chainage 200 would allow for staged construction so that clean water 
flows from the southern wetland area can bypass culvert works. 



 

• East of the intersection, between Wyong Road eastbound and the Pacific 
Highway southbound additional sediment and erosion control measures would 
potentially include: 

− Existing clean flows from the carriageway culvert would be directed away 
from the construction area in a stabilised channel with flows directed to 
the existing drainage culvert at the rail corridor boundary. 

− Following clearing and prior to construction works commencing, sediment 
sumps could be location near to the works area in a similar location to the 
proposed basins B380N and B540 N. (Both of these basins have been 
recommended as potentially being required for Stage 2 works only.) 

• West of the intersection, between Wyong Road westbound and the Pacific 
Highway northbound additional sediment and erosion control measures would 
include: 

− Existing clean flows from the carriageway would be excluded from the 
construction site for the longest practical duration. 

− Existing pipe drainage lines would also be maintained for the longest 
practical time. 

− A large linear exclusion structure (as described above) would be formed 
parallel to the fill batter earthworks after clearing and before major 
construction works would begin. This structure would detain dirty flows 
and exclude clean flows in the works area. 

• North-west of the intersection, between Wyong Road westbound and the 
Pacific Highway northbound additional sediment and erosion control measures 
would include: 

− Existing clean flows from the carriageway would be excluded from the 
construction site for the longest practical duration. 

− Existing pipe drainage lines would also be maintained for the longest 
practical time. 

− A large linear exclusion structure would be formed parallel to the fill batter 
earthworks after clearing and before major construction works would 
begin. This structure would detain dirty flows and exclude clean flows in 
the works area. 

• South of the intersection, between Wyong Road westbound and the Pacific 
Highway southbound. 

− It is possible to convey flows from this area to sediment control structure 
B500S. Further sediment and erosion control measures would be 
determined on site once service utility locations and other spatial 
constraints are known. 

 
These suggested sediment and erosion controls are initial recommendations only 
and are not meant to be an exhaustive account of the erosion and sediment controls 
required during construction. Further site specific controls would be determined and 
incorporated once more detailed information is known about the location of services 
and spatial constraints associated with the site and on an as needs basis during 
construction.  
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At the completion of construction, the sedimentation basins would be 
decommissioned. This would involve removal of basin infrastructure, the basin area 
being filled in with appropriate fill material, contouring and rehabilitating the disturbed 
area as prescribed in the landscape plan and rehabilitation plan. Any access tracks 
that have been modified as part of the proposal would also be rehabilitated. 
 

Embankments 
Minimal batter embankments have been proposed as part of the proposal. Due to 
environmentally sensitive areas and private properties being located in close 
proximity to the upgrade works, the majority of embankments would take the form of 
retaining walls. Small fill batters have been proposed adjacent to the Wyong Road 
westbound carriageway, west of the intersection, and at both the northern and 
southern Pacific Highway tie in locations.  
 

Retaining walls 
Four different retaining walls are anticipated to be constructed (RW-A, RW-B, RW-C 
and RW-D and each would have a different construction methodology as described 
below. The anticipated construction methodology for the cast in situ L-shape 
concrete retaining wall, RW-A is:  

• Pre-clearance survey to demarcate any sensitive areas. 
• Provision of access tracks for importing materials. 
• Removal of topsoil and unsuitable material. 
• Installation of temporary shoring. 
• Relocation of affected utility services. 
• Removal of existing embankment and benching. 
• Placement of bedding material.  
• Extension / installation of cross drainage culverts. 
• Forming / pouring / stripping section 1 of the concrete retaining wall during 

construction stage 2 (section 1 includes the retaining wall along the Wyong 
Road eastbound carriageway). 

• Earthworks and installation of subsoil drainage. 
• Subgrade preparation and pavement works in section 1 of the concrete 

retaining wall. 
• During construction stage 3, forming / pouring / stripping section 2 of the 

concrete retaining wall (section 2 includes the retaining wall along the Pacific 
Highway northbound carriageway). 

• Earthworks and installation of subsoil drainage. 
• Installation of utility services and pavement drainage. 
• Subgrade preparation and pavement works in section 2 of the concrete 

retaining wall. 
 
The anticipated construction methodology for the reinforced soil retaining wall, RW-B: 

• Pre-clearance survey to demarcate any sensitive areas. 
• Provision of access tracks for importing materials. 
• Removal of topsoil and unsuitable material. 
• Installation of temporary shoring. 
• Relocation of affected utility services. 
• Removal of existing embankment and benching. 
• Installation of piling and soft soil embankment stability techniques.  
• Extension of pedestrian underpass to the north of Wyong Road. 
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• Placement of strip footing. 
• Installation / propping of first layer of reinforced soil concrete facing panels. 
• Backfilling, strap placement, installation of subsoil drainage to top of first half 

concrete panels. 
• Installation / propping of next layer of concrete panels and repetition of backfill 

techniques. 
• At correct level, forming / pouring / stripping mass concrete L shape concrete 

retaining wall at the top of the reinforced soil wall.  
• Installation of utility services and pavement drainage. 
• Sub-grade preparation and pavement works. 
 
The anticipated construction methodology for the cantilevered, cast in situ retaining 
wall on piles, RW-C: 

• Pre-clearance survey to demarcate any sensitive areas. 
• Provision of access tracks for importing materials. 
• Works associated with the protection of the 600 mm trunk watermain. 
• Piling works associated with the underpass extension and retaining wall. 
• Forming / pouring / stripping pile capping beam. 
• Extension of pedestrian underpass to the south of Wyong Road.  
• Forming / pouring / stripping of vertical wall section. 
• Backfill retaining wall, including subsoil drainage, utilities adjustments, initial 

pavement works, to underside of pedestrian walkway extension. 
• Form / pour / strip pedestrian walkway, ‘cantilevered’ section. 
• Final pavement works.  
• Installation of pedestrian fence and barriers. 
• Landscaping under cantilevered section. 
 
The anticipated construction methodology for the cast in situ L-shape concrete 
retaining wall, RW-D: 

• Pre-clearance survey to demarcate any sensitive areas. 
• Provision of access tracks for importing materials. 
• Removal of topsoil and unsuitable material. 
• Removal of existing embankment and benching. 
• Placement of bedding material.  
• Forming / pouring / stripping of footing. 
• Forming / pouring / stripping vertical wall section. 
• Backfilling to top of cast in situ L-shape retaining wall. 
• Install drainage systems. 
• Forming / pouring / stripping of pedestrian shared path. 
• Installation of pedestrian fence. 
• Landscaping, following the completion of construction works. 
 

Bridge works / works within waterways  
Works within waterways would be limited to the construction works associated with 
the new bridge. The following construction methodology is anticipated to be followed 
for the new bridge over the Main Northern Rail Line: 

• Pre-clearance survey to demarcate any sensitive areas. 
• Installation of temporary barriers and fences as required to delineate the 

construction site. 
• Installation of appropriate erosion and sediment control measures. 
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• Installation of construction access track to pier 2 (within rail corridor), including 
temporary crossing over Tuggerah Creek, comprised of a temporary steel 
girder bridge with steel plate or hard wood timber deck. The bridge would be 
around 3.5 metres wide with steel screw piles to support the girders. 

• Relocation of all possible service and overhead wire structure in the 
construction area. 

• Installation of piling work pads. 
• Installation of protective casing for localising impacts to groundwater during 

piling. 
• Construction of piles for the abutments and piers 1 and 3. 
• Construction of piles for pier 2 during a weekend track possession. 
• Construction of the reinforced soil walls at the abutments. 
• Construction of the abutments and piers 1 and 3. 
• Construction of pier 2 during a track possession. 
• Installation of crane set up pads. 
• Installation of the girders and new utilities on the bridge during a track 

possession including temporary protection screens on both sides of the bridge. 
• Construction of the cast-in situ concrete slab for the bridge deck. 
• Construction of traffic barriers for spans 1, 3 and 4. 
• Installation of expansion joints. 
• Removal of the temporary protection screens from span 2 and install the traffic 

barriers and permanent protections screens in this span during a track 
possession. 

• Completion of the permanent protection screens in the other spans. 
• Installation of asphalt across the full length of the bridge. 
• Switching the traffic onto the new bridge. 
• Modifications to the existing bridge for spans 1, 3 and 4. 
• Modifications for span 2 during a track possession. 
• Switching the westbound traffic back across onto the existing bridge. 
 
Once the new bridge has been constructed, both eastbound and westbound traffic 
would be directed onto the new bridge to enable the upgrade works required to the 
deck of the existing bridge to occur. This would include the following: 

• Regrading of the bridge deck pavement. 
• Installation of safety barriers. 
 
Once the existing bridge has been modified, the westbound traffic would be returned 
to the existing bridge. 
 
The detailed work methodology for the proposal would be refined during detailed 
design and the development of the construction methodology by the construction 
contractor.  
 

Pedestrian underpass extension 
The following construction methodology is anticipated to be followed for the 
extension to the pedestrian underpass: 

• Pre-clearance survey to demarcate any sensitive areas. 
• Preparation of site, temporary shoring as required, excavation to founding 

levels. 
• Installation of piles and capping beam of retaining wall (RW-C). 
• Pouring a half strip of the culvert extension cast in situ ground slab. 
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• Once cured and trafficable, pouring the remaining half of the ground slab. 
• Pouring the entrance slab and wing wall foundation (pedestrians can be 

directed around as box culverts not yet in place). 
• Construction of the reinforced concrete wall associated with RW-C and wing 

wall at southern entrance. Temporary propping of wing wall may be required. 
• Partial installation of new 4.6 metre wide units (skipping one unit to enable 

construction access to fill eastern side). 
• Pouring infill elements at transition between existing and new units. 
• Backfilling sections and compacting eastern side and partially on the western 

side. 
• Stockpiling remaining fill required to compact and fill eastern side up to top of 

culvert height. 
• Installation of final 4.6 metre wide unit. 
• Completion of backfill of eastern side. 
• Forming of underside of pedestrian slab and back prop. 
• Pouring of pedestrian slab over retaining wall and culverts, integral with the 

crown unit and tied into the top of the wing wall. 
• Filling and compacting remaining batter on western side. 
• Removing temporary propping 
 

Culvert extension and duplication 
Extensions would be required for two culverts, as described in Section 3.2.2 of the 
REF. The general methodology for the culvert extensions and duplications would be 
as follows: 

• Pre-clearance survey to demarcate any sensitive areas and relocate nests and 
fauna if required. 

• Clearing of vegetation for construction access. All access tracks would be 
within the construction footprint identified in Figure 3-10. 

• Construction of access tracks and installation of sediment and erosion controls. 
• Laying of bedding material. 
• Construction of culvert base slab. 
• Placement and securing of culvert extension units. 
• Construction of concrete apron. 
• Construction of culvert wingwalls. 
• Backfilling new culvert extension. 
• Installation of proposed scour protection as per design. 
 
The following methodology is anticipated to be used for the duplication of the four 
600 millimetre existing reinforced concrete pipes located on the south western side of 
the intersection on Wyong Road: 
• Pre-clearance survey to demarcate any sensitive areas and to relocate fauna if 

required. 
• Maintenance of the existing culvert flow path during construction by staging the 

extension of the four by 600 millimetre concrete pipes and constructing the new 
750 millimetre reinforced concrete pipe first. 

• Preparation of pipe extension foundation. 
• Laying of pipes on bedding. 
• Installation of precast culvert headwall. 
• Backfilling of new culverts. 
• Installation of proposed scour protection as per design. 
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Construction access tracks 
The existing access tracks between Tambelin Street and Wyong Road would be 
upgraded for construction access to basin B500S and retaining wall RW-C and for 
operational access to retaining wall RW-C. This would involve grading and placement 
of gravel on the surface of the existing track to allow all weather access. Limited 
vegetation removal would be required where the existing access track is currently 
overgrown. All other access tracks used during construction would be located within 
the construction footprint and would be confirmed as part of the detailed design.  
 
Construction of access tracks would involve placement of a layer of clean fill to 
create a stabilised surface and installation of sediment and erosion controls. 
Construction access tracks would be watered during dry periods to limit dust 
generation. All access tracks would be within the construction footprint identified in 
Figure 3-10. 
 

3.3.2 Construction staging 
A construction staging strategy report was prepared for the proposal (SKM 2012) and 
is outlined below. However, the final work methodology for the proposal would be 
refined during the detailed design.  
 
Figure 3-11 to Figure 3-15 illustrate the proposed staging. Note these figures only 
show the indicative location of temporary construction sedimentation basins and do 
not accurately convey their proposed size. Refer to the figures in Appendix A for 
accurate locations and approximate sizing. 
 

Stage 1 (Early works) 

• Installation of temporary erosion and sedimentation controls. 
• Construction of construction sedimentation basin B240S and erosion and 

sediment controls (for further detail refer to Section 2.6.1). This basin and 
additional controls are proposed for the duration of construction. 

• Erection of the site compound and stockpile areas on the south-western side of 
the intersection. 

• Removal of the existing Pacific Highway and Wyong Road roundabout splitter 
islands and the roundabout annulus from the Pacific Highway and Wyong Road 
intersection. The existing roundabout would remain. 

• Replacement of existing medians with temporary road pavements to maintain 
traffic control and flows in this stage of construction. 

• Construction of widening between chainage 0 – 140, Wyong Road westbound 
(not including concrete shared path). 

• Shifting of traffic away from north side of Wyong Road in preparation for stage 
2 works. 

• Encasement of the Wyong Shire Council water main in concrete. 
• Relocation of the RailCorp high voltage aerial and overhead wire cables in 

preparation for bridge duplication works. 
• Relocation of the Ausgrid high voltage aerial cables underground. 
 

Stage 2 

• Construction of temporary erosion and sedimentation controls along the 
northern side of Wyong Road including (but not limited to) construction 
sedimentation basins B380N and B540N and erosion and sediment control 
practices as outlined in Section 2.6.1. 
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• Construction of road widening on western side of Pacific Highway including 
culvert extension at chainage 230 and retaining wall to chainage 310. 

• Construction of the new eastbound carriageway on Wyong Road between the 
Pacific Highway and Bryant Drive to the north of the existing alignment, 
including the pedestrian underpass extension and the rail over bridge. 
Strengthening of the existing bridge piers to be staged with track possessions 
during stage 2 works. 

• The existing pedestrian path running from Reliance Drive to under the existing 
bridge would be closed during stage 2 works due to abutment and rail 
overbridge construction. 

• Construction of the widened Pacific Highway (southbound) approach would 
take place to the east of the existing alignment. All traffic movements would be 
carried within the existing alignment with the existing roundabout configuration 
remaining. 

• Pedestrian routes would be delineated by barriers with temporary fencing 
through construction site. Pedestrian routes would alter each day to suit 
construction activities and fill operations. Detailed pedestrian traffic control 
would be required during stage 2. 

• Installation of the new Ausgrid high voltage ducting where appropriate. 
• Installation of the future sewer line (Wyong Shire Council) along Wyong Road 

westbound. 
• Removal and re-vegetation of temporary erosion and sedimentation controls 

along the northern side of Wyong Road including (but not limited to) 
construction sedimentation basins B380N and B540N. 

 

Stage 3 

• Installation of temporary erosion and sedimentation controls. 
• Construction of the construction sedimentation basin B500S and erosion and 

sediment controls (for further detail refer to Section 2.6.1) prior to stage 3 
works. 

• Closure of the at grade shared path from Tuggerah Station to Wyong Road 
intersection and over new rail over bridge. Pedestrians would be inclined to 
travel from the station and cross the intersection to the south east corner where 
there would be a pinch point due to construction activities associated with the 
embankment widening. 

• Removal of the existing roundabout and infill with asphalt during staged night 
works. 

• Construction of median islands to the north of Wyong Road intersection. 
• Installation of temporary traffic signals to control traffic movements. 
• Eastbound traffic on Wyong Road would be switched onto the newly 

constructed eastbound carriageway to the north of the existing alignment. 
Westbound traffic would remain on its existing alignment. 

• Construction of embankment widening in south-east corner of intersection to 
chainage 375 (not including pedestrian underpass extension or retaining wall. 

• Installation of the new Ausgrid high voltage ducting where appropriate. 
 

Stage 4 

• Installation of temporary erosion and sedimentation controls. 
• Construction of the widening including shared path on the western side of the 

southern leg of the Pacific Highway. 
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• Construction of the widening including culvert extension and shared path on 
Wyong Road westbound to the west of the intersection. Connection of shared 
path to Gavenlock Road roundabout. 

• Closure of pedestrian underpass and approaches during stage 4 works. 
• Redirection of pedestrians to use at grade crossings (controlled by temporary 

traffic control signals) to cross Wyong Road. Pedestrians to utilise newly 
constructed shared path on Wyong Road westbound to access Westfield. 

• Construction of pedestrian underpass extension and retaining wall in south 
east corner of intersection. This would result in the closure of pedestrian 
access between Reliance Drive and the Pacific Highway over existing rail 
overbridge. Redirect pedestrian access to newly constructed rail overbridge. 

• Installation of the new Ausgrid high voltage ducting where appropriate. 
• Removal and re-vegetation of construction sedimentation basin B500S once 

stage 4 works have been complete. 
• It would be likely that additional minor traffic switches may be required within 

stage 4 as the location of the Pacific Highway approach and departure lanes 
north of Wyong Road move laterally to the east and west within the confines of 
the permanent alignment, as works within the intersection on pavement levels 
is undertaken. 

Stage 5 

• Installation of temporary erosion and sedimentation controls. 
• Construction of all remaining long concrete median islands on Wyong Road 

and the northern leg of the Pacific Highway. Temporary lane closures, night 
works and temporary pavement (Wyong Road eastbound) may be required for 
construction of median islands. 

• Construction of the triangular concrete island in south east corner of the 
intersection. 

• Installation of permanent traffic signal infrastructure. 
• Construction of single crossfall correction on existing bridge. 
• Raising pavement levels during night works and applying final asphalt wearing 

course. 
• Undertaking final line marking. 
• Installation of street lighting. 
• Installation final crash barriers. 
• Opening pedestrian underpass to pedestrians. 
• Removal and re-vegetation of construction sedimentation basin B240S once 

stage 5 works and demobilisation of stockpile sites and compounds are 
complete. 
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Figure 3-11 Stage 1 construction staging works
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Figure 3-12 Stage 2 construction staging works
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Figure 3-13 Stage 3 construction staging works
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Figure 3-14 Stage 4 construction staging works
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Figure 3-15 Stage 5 construction staging works



 

3.3.3 Construction hours and duration 
Standard construction hours 
It is anticipated that construction of the proposal would take about 18 to 24 months. 
The construction start date would be confirmed following the completion of the 
detailed design and the allocation of funding by the Government. The bulk of the 
construction works for the proposal would be undertaken during standard working 
hours which are based on the Interim Construction Noise Guidelines (ICNG) and are 
as follows: 

• Monday to Friday: 7:00 am to 6:00 pm. 
• Saturday: 7:00 am to 1:00 pm. 
• Sundays and public holidays: no work. 
 
Where practical, the removal and delivery of materials and plant would be timed to 
occur outside of peak traffic periods to minimise delays. However, traffic control 
measures would be used to manage general earthworks and the import and export of 
material. 
 

Construction outside of standard construction hours 
Due to safety implications associated with the high traffic numbers that use the 
intersection, work would be required to be undertaken outside of the standard 
construction hours. As such there would be some periods of night works that are 
required during all the construction stages, in particular in order to complete the 
following activities: 

• Adjustment/protection/relocation of existing utilities and installation of proposed 
utilities. 

• Construction of the rail overbridge. 
• Asphalt build up works and surfacing of the final pavement.  
• Commissioning of traffic signals. 
• Pavement line marking. 
• Commissioning and decommissioning of barriers for the different construction 

stages. 
 
Out of hours work would occur during all construction stages. Wherever possible the 
noisier activities would be undertaken during the earlier evening hours of night time 
periods (ie prior to 10:00 pm). In addition, up to 35 days of night works would 
potentially be required (10:00 pm to 7:00 am weekdays). The procedures contained 
in the Environmental Noise Management Manual (RTA 2001), “Practice Note vii – 
Roadworks Outside of Normal Working Hours”: The Interim Construction Noise 
Guidelines (DECCW 2010) and the safeguards contained in this REF would be 
followed for work outside of the standard working hours and the provision of respite 
periods. This would include notifying the local community of any works planned to be 
undertaken outside standard construction hours. Consultation would occur as part of 
the public display of this REF with potentially affected members of the community, as 
detailed in Section 5.6. No deliveries of materials would occur after 10:00 pm. The 
Noise and Vibration Assessment for this proposal is provided in Section 6.2. 
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3.3.4 Plant and equipment 
Typical plant and equipment likely to be used during construction are listed in 
Table 3-3. Plant and equipment requirements would be refined during the 
construction planning phase by the construction contractor. 
 

Table 3-3 Construction plant and equipment 

Construction phase Plant and equipment 

General • Crane (including Franna and Hiab) 
• Excavator 
• Bobcat 
• Road sweeper 
• Water cart 
• Haulage trucks 
• Fuel cart 
• Semi-trailers and large delivery truck 
• Various small tools and equipment, including 

chainsaw 
• Water pump 
• Hand tool 
• Light commercial and passenger vehicles 

Road embankment and 
drainage construction 

• Piling equipment 
• Truck and dog 
• Semi-trailer 
• Excavator 
• Pad foot and smooth drum roller 
• Compactor 
• Hand compactor (various) 
• Grader 
• Backhoe 
• Trenching machine 
• Mulch blower 
• Hydro mulch truck (if required) 

Road pavement 
construction 

• Milling machine 
• Grader 
• Smooth drum roller 
• Bitumen sprayer  
• Asphalt paver 
• Asphalt roller 
• Truck and dog 
• Kerb extrusion machine (if required) 
• Line marking machine 
• Line Remover 

Structures including bridges 
and culverts 

• Piling rig 
• Jack hammers/air compressor 
• Crane (including Franna) 
• Boom lift 
• Concrete pump 
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Construction phase Plant and equipment 
• Concrete agitator truck 
• Excavator 
• Truck 
• Small equipment 

3.3.5 Earthworks 
The majority of the earthworks would be associated with the removal of unsuitable 
material, benching of existing embankment batters and backfilling of proposed 
retaining wall structures. Where fill batters have been specified, typical fill batters 
would be 3:1 to enable establishment of vegetation. Imported material would be 
required as general fill for embankments as there would be no major cuts on the 
proposal. Estimated fill and cut quantities are outlined in Table 3-4. 
 

Table 3-4 Cut and fill volumes 

Location Cut (m3) Fill (m3) 

West of rail bridge 562 33,324 

East of rail bridge 28 13,365 

Total 590 46,689 
 

3.3.6 Source and quantity of materials and water 
Where possible, materials would be sourced from the Central Coast region. For 
example, numerous quarries are available in Somersby, which is located about 15 
kilometres south west of the proposal. These quarries could be used as possible 
material sources as they are located close to the proposal. Material source would 
comply with relevant RMS specifications in regard to material quality.  
 
Estimated quantities of construction materials are outlined in Table 3-5. Quantities 
would be refined during detailed design. 
 

Table 3-5 Estimated material quantities 

Material Estimated quantity 

Pavement sealant To cover 67,660 square metres of pavement 

Asphalt 2800 cubic metres 

Road base 350 cubic metres 

Bound road base 2000 cubic metres 

General fill 18,616 cubic metres 
 
Surplus material that cannot be used on site would be reused or disposed of in the 
following order of priority: 

• Transfer to other RMS projects for immediate re-use in accordance with the 
EPA’s Excavated Public Road Material resource recovery exemption. 

• Transfer to an approved RMS stockpile site for future re-use only if a specific 
project has been identified prior to stockpiling and Protection of the 



 

Environment Operations Act 1997 (POEO Act) waste regulatory requirements 
are met. If a project cannot be identified the material would not be stockpiled. 

• Transported off-site for re-use by a third party in accordance with a relevant 
EPA resource recovery exemption or to an EPA licensed facility. 

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

Steel and concrete 
Steel and concrete would be acquired from regional sources where possible. 
Possible sources for concrete are based in Gosford, West Gosford, Somersby, 
Berkeley Vale, Kincumber and as far north as Newcastle. A number of steel 
providers are located in the Central Coast region, including Gosford, Somersby and 
Berkeley Vale.  
 
Required quantities for these materials are not yet known, however, these would be 
calculated during detailed design. Material sources would be identified by the 
construction contractor during detailed design. 
 

Water use 
Water for construction would be sourced from construction basins where possible 
and available hydrants in the area, mostly from Central Coast Water. Water would be 
required for activities such as the compaction of earthworks and pavement layers 
and dust suppression. Required quantities for water are not yet known and would be 
calculated during detailed design.  
 

3.3.7 Traffic management and access 
As described in Section 3.3.1 and Section 6.1, pedestrian and road traffic would be 
impacted throughout all stages of construction. Construction staging drawings and 
potential impacts to pedestrian and road traffic have been provided in Section 3.3.1. 
Construction has been staged to allow the Pacific Highway and Wyong Road 
intersection to remain open to traffic and pedestrian movements during construction, 
with only partial lane closures required. 
 
It has been anticipated that during normal working days 10 to 20 truck and 20 to 30 
light vehicle movements per day would be required on and off site. The trucks would 
be used for delivery of construction material to the site and the transfer of 
construction materials to the temporary stockpile or to other areas within the site. The 
number of truck movements may increase during stage 2 and stage 3 of construction 
when the bulk of earthworks and bridge construction would be carried out.  
 
Construction traffic would generally use Wyong Road to get to and from the site. 
However, construction vehicles would enter the site through controlled access points. 
Construction vehicle movements would also occur to and from the main construction 
compound area located adjacent to the Pacific Highway northbound carriageway, 
south of the intersection. Access to construct the retaining wall RW-C located on the 
south eastern side of the intersection would be via the upgraded Tambelin Street and 
Wyong Road access track.  
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Access would also be required to the eastern side of the proposed rail overbridge 
through the rail corridor. Access to both sides of the rail corridor during construction 
would be critical to enable access for the construction of bridge piles and piers and 
the abutment backfill.  
 
Rail track possessions would be required to complete the proposal. Rail track 
possessions involve stopping all rail transport. Passenger train services would be 
replaced with bus services. Rail possessions would be co-ordinated with RailCorp by 
the construction contractor. Eight separate rail track possessions would be required 
to complete the following works: 

• Possessions 1-3: Relocation of the supports for existing overhead wiring and 
high voltage power lines to be clear of the new bridge. 

• Possession 4: Installation of piles for pier 2. 
• Possession 5: Construction of pier 2. 
• Possession 6: Installation of super-T girders including temporary screens. 
• Possession 7: Removal of temporary screens and installation of permanent 

barriers and protection screens for span 2. 
• Possession 8: Installation of the new barriers and protection screens for the 

existing bridge. 
 
Bus stops may require relocation or modification during construction and this would 
be undertaken in consultation with the bus operators. Any relocation would take the 
implications for commuters into account. Additional, access for garbage trucks during 
construction would be taken into account. 
 
Impacts to the public (including traffic, pedestrians and cyclists) during construction 
would be managed via the traffic management plan and detailed pedestrian traffic 
control plans (refer to Section 6.1). During all stages of construction, access to 
businesses and within the proposal would be maintained. Pedestrian and cyclist 
routes would be managed on a daily basis to suit construction activities and fill 
operations. These routes would be coordinated with the stages of construction to 
ensure safe access. 
 

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

• A main construction compound site. 
• Crane set up pad areas. 
• Access tracks. 
• Access area. 
• Construction sedimentation basins. 
• Stockpile sites. 

A description of each ancillary facility, where it is located, how much vegetation 
removal is required, access requirements, types of activities that would occur, hours 
of operation, presence of sensitive receivers and other special features are 
summarised in Table 3-6. 
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Table 3-6 Description of ancillary facility activities 

Ancillary facility Item Description 

Main construction 
compound and 
parking area 

Location and 
footprint 

Located to the south of the intersection west of 
the Pacific Highway northbound carriageway 
along an old roadway that runs between 
Gavenlock Road and the Pacific Highway. The 
total area of the site would be about 175 
metres by 7.5 metres. Refer to Figure 1-2. 

Vegetation 
removal 

0.05 hectares of exotic vegetation would 
require removal, refer to Section 6.3. 

Access 
requirements 

Access would be via either the southbound 
carriageway of Gavenlock Road or the 
northbound carriageway of the Pacific 
Highway. 

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

Hours of 
operation 

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

Location of 
sensitive 
receivers 

Sensitive receivers are located about 60 
metres from the compound site. 

Stage of 
construction 

Would be accessed throughout all five stages 
of construction. 

Other special 
features 

Not applicable. 

Stockpile and 
material laydown 
site  

Location and 
footprint 

Located to the south of the intersection west of 
the Pacific Highway northbound carriageway. 
The total area of the site would be about 50 
metres by 70 metres. Refer to Figure 1-2. 

Vegetation 
removal 

About 0.0.05 hectares of exotic vegetation 
would be removed. Refer to Section 6.3. 

Access 
requirements 

Access would be via the Pacific Highway 
northbound carriageway. 

Activities Site would include secure and bunded storage 
areas for site materials, including fuel and 
chemicals, and hard stand areas for material 
stockpiling and laydown areas. 

Hours of 
operation 

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

Pacific Highway and Wyong Road intersection upgrade 62 
Review of Environmental Factors 
 



 

Pacific Highway and Wyong Road intersection upgrade 63 
Review of Environmental Factors 
 

Ancillary facility Item Description 
night works would occur (6:00 pm to 7:00 am). 
No deliveries of materials would occur after 
10:00 pm. 

Location of 
sensitive 
receivers 

Sensitive receivers are located about 60 
metres from the compound site. 

Stage of 
construction 

Would be accessed throughout all five stages 
of construction. 

Other special 
features 

Not applicable. 

Crane set up pad 
areas 

Location and 
footprint 

There would be two crane pads used during 
construction. Both have been located on the 
north eastern side of the intersection, on each 
side of the Main Northern Rail Line. 
 
The area of each site would be around two by 
10 metres and two by 15 metres. 

Vegetation 
removal 

About 0.01 hectares of non-native vegetation 
would be removed. Refer to Section 6.3. 

Access 
requirements 

Access would be via the rail corridor. 

Activities Consist of hard stand areas for bridge 
construction works associated with the new rail 
overbridge. 

Hours of 
operation 

The crane pads would be constructed during 
standard construction hours however operation 
of the pad sites may require night time works 
during any of the eight scheduled rail track 
possessions. 

Location of 
sensitive 
receivers 

Sensitive receivers are located about 75 
metres to the west within the Tuggerah 
residential area. 

Stage of 
construction 

Would only be required during stage two works 
for construction of the new rail overbridge. 

Other special 
features 

Tuggerah Creek is located three metres to the 
west of the eastern crane pad and 55 metres 
to the south of the western crane pad. 

Access track Location and 
footprint 

Between Tambelin Street and Wyong Road. 
Within the existing track footprint.  

Vegetation 
removal 

About 0.05 hectares of exotic vegetation and a 
small portion of the TEC recognised as River-
flat Eucalyptus Forest would be removed, as 
the track is overgrown. Refer to Section 6.3. 

Access 
requirements 

Via Tambelin Street from the Pacific Highway 
southbound carriageway. 
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Ancillary facility Item Description 

Activities Access to the south eastern side of the 
construction footprint and retaining wall RW-C. 

Hours of 
operation 

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

Location of 
sensitive 
receivers 

Sensitive receivers are located about 10 
metres to the west within the Tuggerah 
residential area. 

Stage of 
construction 

Stage three and stage four. 

Other special 
features 

This is an existing access track that would be 
upgraded for construction. 

Retaining wall 
access area 

Location and 
footprint 

Located on the north eastern corner of the 
intersection. The total area of the site would be 
around 900 square metres. 

Vegetation 
removal 

About 0.09 hectares of exotic vegetation and 
roadside plantings would be removed. Refer to 
Section 6.3. 

Access 
requirements 

Access would be via Wyong Road eastbound 
carriageway. 

Activities Consist of a hard stand area to allow access 
for retaining wall construction  

Hours of 
operation 

Generally, operation would occur during 
standard working hours (7:00 am to 6:00 pm), 
however there would be limited periods when 
night works would occur (6:00 pm to 7:00 am). 
Would include piling works. 

Location of 
sensitive 
receivers 

Sensitive receivers are located about 55 
metres to the south west within the Tuggerah 
residential area. 

Stage of 
construction 

Stage two and stage three. 

Other special 
features 

Not applicable. 

Construction 
sedimentation 
basins 

Location and 
footprint 

Up to four basins would be required during 
construction (refer to Section 3.3.1 and Figure 
1-2. All basins would be removed and 
rehabilitated throughout the various stages 
and/or at the end of construction. 

Vegetation 
removal 

Up to 0.10 hectares of TEC and planted exotic 
vegetation may be removed for all basins. 
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Ancillary facility Item Description 

Access 
requirements 

Access to B240S, B540N and B38N would be 
via the Wyong Road construction footprint. 
 
Access to B500S would be via the upgrade 
access track between Tambelin Street and 
Wyong Road. 

Activities Required for sedimentation control during 
construction. 

Hours of 
operation 

Not applicable. 

Location of 
sensitive 
receivers 

B240S – Sensitive receivers are located 25 
metres to the south-west. 
 
B500S - Sensitive receivers are located 65 
metres to the west. 
 
B380N - Sensitive receivers are located 80 
metres to the west. 
 
B540N - Sensitive receivers are located 125 
metres to the west. 

Stage of 
construction 

B240S – would be constructed during stage 1 
and decommissioned following the completion 
of stage 5 works. 
 
B500S – would be constructed at the start of 
stage 3 and would be decommissioned at the 
completion of stage 4. 
 
B380N and B540N – would be constructed at 
the start of stage 2 works and decommissioned 
at the completions of stage 2 works. 

Other special 
features 

Not applicable. 

 
Smaller stockpile and storage areas would be required along the length of the 
proposal. It is envisaged that the smaller stockpile and storage areas would be 
located within the construction footprint. 
 
The location of the stockpile and storage areas within the main construction 
compound area and construction footprint would be subject to the site location 
criteria set out in the Stockpile Site Management Procedure (RTA 2011) and QA 
specification R44-Earthworks - IC-QA-R44 (RMS 2011). In addition, the locations for 
stockpile and storage areas would be selected using the following guidelines:  



 

• Located in areas not prone to flash flooding and more than 40 metres from a 
watercourse. 

• Located in areas more than 50 metres from residential dwellings. 
• Located in areas previously disturbed and that do not require the clearing of 

native vegetation.  
• Located in plain view of the public to deter theft and illegal dumping. 
• Located outside the drip line of trees and on level ground wherever possible. 
 
No long term stockpile areas have been included as part of the proposal. Piling rig 
hard stands would also be required adjacent to the proposed bridge. The location of 
these hard stands would be defined in consultation with the RMS Senior 
Environmental Officer, prior to any works being undertaken, to identify if any 
additional environmental assessment would be required. 
 
The location of the compound, storage, access, pads, hard stands and stockpile 
areas would be reviewed during detail design. Once the construction contractor has 
confirmed and/or identified the preferred locations for compound, stockpile, storage, 
pad, hard stand and access areas, consultation with the RMS Senior Environmental 
Officer would be undertaken prior to any works being undertaken, to identify if any 
additional environmental assessment would be required. 
 
Liquid and solid waste would be removed by tanker or truck and disposed of off-site 
at a suitably licensed facility able to accept those wastes for storage, reuse or 
disposal. Fuel and chemical storage areas would be bunded and protected in 
accordance with the specifications set out by OEH and WorkCover. 
 
Each site would be securely fenced with temporary fencing. All necessary signage 
advising the general public of access restrictions would be provided. Upon 
completion of the construction works, the temporary construction compound sites 
and work areas would be removed; the sites would be cleared of all rubbish and 
materials, and rehabilitated. 
 

3.5 Public utility adjustment 
Consultation with the public utility authorities has been undertaken as part of the 
development of the concept design to identify and locate existing utilities and 
incorporate utility authority requirements for relocations and/or adjustments. 
Chapter 5 provides a summary of the consultation undertaken for the proposal. 
 
Preliminary investigations have indicated that water mains, sewer mains, 
telecommunications and both overhead and underground electrical transmission 
lines would require relocation or adjustment as part of the proposal. Side streets 
have been accounted for in the utilities design and connection into the existing 
utilities on the side streets would be undertaken. If necessary, side street utilities 
would be adjusted where the proposed side street alignment has changed to allow 
for connection with the existing side street utilities. 
 
Where possible, utilities would be relocated under proposed footpaths in space 
allocations as set out in the NSW Street Opening Conference Guidelines.  
 
The relocation of utilities would be undertaken in consultation with the utility 
authorities during detailed design. Where possible, utility relocations would be 
undertaken in the early works package (stage 1). This would  enable relocations prior 
to construction activities commencing. If access is not possible while the proposal is 
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under existing traffic conditions, some utility relocations may have to be staged (refer 
to Section 3.3.1 during construction to fit with the proposed construction stages. 
Should it be identified that relocation would be outside of the construction footprint, 
consultation with RMS’s Senior Environmental Officer would be undertaken to 
confirm if any additional environmental impact assessment would be required. 
 
The following utilities have been identified within the construction footprint: 

Water and sewer mains 
Water and sewer mains impacted by the proposal are operated by Wyong Shire 
Council. Details of the impact to these utilities and proposed adjustment strategies 
are provided in Table 3-7 and Table 3-8.  
 
Telecommunications 
Telecommunication lines impacted by the proposal are operated by Telstra. Details 
of the impacted telecommunication lines and proposed adjustment strategies are 
provided in Table 3-9.  
 

Electrical transmission lines 
Electrical transmission lines (overhead and underground) impacted by the proposal 
are operated by Ausgrid. Details of the impacted electrical transmission lines and 
proposed adjustment strategies are provided in Table 3-10. 
 

Lighting 
All existing street lighting and associated underground cables would be removed and 
replaced as part of the proposal. Street lighting would be provided along the full 
length of the proposal to light the carriageway and shared path/cycleways. 
Additionally, a new lighting system would be installed in the extended pedestrian 
underpass beneath Wyong Road. 



 

Table 3-7 Service adjustments – Water (Wyong Shire Council) 

String Size 
(mm) Type Location Reason for adjustment Strategy for adjustment 

WM9A 600 Mild steel Running parallel to Wyong 
Road Westbound along 
southern road boundary from 
Gavenlock Road to west of rail 
corridor.  

Retaining wall in the south east 
corner of the intersection would be 
located directly above the water 
main.  

Wyong Shire Council have agreed to the following: 
Concrete encase and pile the water main so the 
water main would be maintenance free. 
Design a cantilevered footway/retaining wall 
structure so that no additional loads are applied to 
the strengthened water main.  

WM01 50 Copper Along the Pacific Highway on 
southern side of intersection. 
Feed to roundabout irrigation 
system.  

Irrigation not required for proposal 
as there would be no median 
planting. 

Utility to be removed. 

WM04 150 PVC Runs along western side of the 
Pacific Highway on the 
northern leg of Wyong Road 
intersection.  

Clashes with the location of the 
retaining wall in the proposed 
concept design. 

Relocate section of water main. 

WZ0A 100 Asbestos 
cement 

AC pipe under the southern 
leg of the Pacific Highway and 
up Tambelin Street. 

Wyong Shire Council indicated that 
all asbestos mains within the 
construction footprint are to be 
removed and replaced as part of 
the works 

Replace the entire main within the construction 
footprint with poly pipe parallel to current alignment. 
Under bore beneath Wyong Road.  

WZ01 150 Asbestos 
cement 

Main running north-south 
along the Pacific Highway on 
the western boundary crossing 
Wyong Road.  

Wyong Shire Council indicated that 
all asbestos mains within the 
construction footprint are to be 
removed and replaced as part of 
the works. 

Replace the main with a poly pipe along the 
adjusted alignment under Wyong Road.  
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Table 3-8 Service adjustments – Sewer (Wyong Shire Council) 

String Size 
(mm) Type Location Reason for adjustment Strategy for adjustment 

SM01 150 PVC The main runs along the eastern 
side of the Pacific Highway, 
crosses Wyong Road between the 
pedestrian underpass and the 
existing rail overbridge then 
crosses the Pacific Highway north 
of Wyong Road intersection and 
runs up the western side of the 
Pacific Highway.  

Retaining wall in the north east 
corner of the intersection would be 
located directly above the sewer 
manhole. 

An alcove (consisting of a precast crown unit and 
cast in situ rear wall) over the manhole would be 
provided to allow for maintenance access. 

 

Table 3-9 Service adjustments – Telecommunications (Telstra) 

String Size 
(mm) Type Location Reason for adjustment Strategy for adjustment 

TN01 4x100 POLY Cable along western side of the 
Pacific Highway and across 
Wyong Road on western leg of 
intersection.  

Pit would be directly under the 
embankment.  

Relocate the pit away from the embankment. 

TN02 35 POLY Cable along western side of the 
Pacific Highway south of the 
intersection at Wyong Road.  

Existing cable and associated pits 
would be affected by the pavement 
widening. 

Relocate the cable into the shared path.  

TN03 35 POLY Short cable from concrete pit to 
pit on western side of the 
Pacific Highway on the 
southern leg of the Wyong 
Road intersection. 

Existing cable and associated pits 
would be affected by the pavement 
widening. 

Relocate the cable into the shared path.  
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String Size 
(mm) Type Location Reason for adjustment Strategy for adjustment 

TN04 35/100 
(under 
Pac Hwy) 

POLY Cable along east side of the 
Pacific Highway south of 
Tambelin Street crossing the 
Pacific Highway to Telstra 
concrete pit.  

Existing cable and associated pits 
would be affected by the pavement 
widening. 

Relocate the cable into the shared path.  

TN05 100 Asbestos 
cement 

Cable from under Tambelin 
Street to Telstra concrete pit. 

Minimum cover to cable would not 
be met in concept design. 

Lower section of the existing cable to provide 
minimum cover.  

TN09 35/50 
(towards 
Hillview 
Road) 

POLY Cable along east side of the 
Pacific Highway south of 
Tambelin Street.  

Minimum cover not achieved due 
to road widening. 

Adjust the cable to suit the road widening 
clearance. 

TN0C 3x100 POLY Telstra pit on western side of 
the Pacific Highway north of 
Wyong Road intersection.  

The pit would be directly under the 
embankment.  

Relocate the pit away from the embankment. 

 

Table 3-10 Service adjustments – Electricity (Ausgrid) 

String Size 
(mm) Type Location Reason for adjustment Strategy for adjustment 

EZ05 5x125 POLY High voltage distribution cable runs 
along the southern side of Wyong 
Road and under the Pacific Highway 
on southern leg of intersection. 
Concrete encased under road. 

Cover to high voltage cables would 
be reduced due to embankment 
widening.  

Slightly lower 10 metres of the existing high voltage 
cabling to maintain cover. 

EU9A 6X125 POLY High voltage distribution running 
under the Pacific Highway on 
southern leg of Wyong Road 
intersection then along southern side 
of Wyong Road.  

Cover to high voltage cables would 
be due to embankment widening.  

Slighting lower 10 metres of the existing high 
voltage cabling to maintain cover.  
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String Size 
(mm) Type Location Reason for adjustment Strategy for adjustment 

EU12 2x125 PVC Joins aerial cables on north side of 
Wyong Road, crosses Wyong Road 
under the eastern embankment of 
the existing bridge.  

Ausgrid would prefer to relocate 
the aerial high voltage above 
Wyong Road into the existing 
spare duct beneath Wyong Road in 
the same location.  

Inspect the duct prior to relocation. If the duct is not 
acceptable, under bore Wyong Road and relocate 
the aerial cable.  

 
 



 

3.6 Property acquisition 
Ten partial property acquisitions are proposed as part of the proposal. Property 
acquisitions are shown in Figure 3-16 and outlined in Table 3-11. Acquisition areas 
as provided are approximate only and would be finalised through further discussion 
with land owners). The specific details for the property acquisition would be refined 
and finalised during the detailed design phase. 
 
All land acquisitions would be conducted in accordance with the RMS Land 
Acquisition Policy and compensation would be based on the requirements of the 
Land Acquisition (Just Terms) Compensation Act 1991. The potential impacts 
associated with property acquisition are detailed in Section 6.12. Leasing will also 
occur at four properties and two properties owned by RailCorp will require a licence 
to allow access during construction of the proposal. 
 

Table 3-11 Proposed property acquisition 

Lot and DP Acquisition type Current status Acquisition 
area (m2) 

Lot 3 DP246382 Partial acquisition Open Space and 
Recreation 

1650 

Lot 6 DP717145 Partial acquisition  Centre Support 570 

Lot 7 DP717145 Partial acquisition  Centre Support 200 

Lot 1 DP248449 Licensed from 
RailCorp  

Railways 230 

Lot 1 DP714296 Licensed from 
RailCorp 

Open Space and 
Recreation 

1235 

Lot 101 
DP740706 

Partial acquisition 
and lease during 
construction  

Proposed Open Space 
and Recreation 

100 partial 
670 lease 

Lot 100 
DP740706 

Partial acquisition 
and lease during 
construction 

Proposed Open Space 
and Recreation (Multiple 
Dwelling Residential also 
occurs for this property 
but not within the area 
for acquisition) 

560 partial 
1420 lease 

Lot 2 DP521487 Partial acquisition 
and lease during 
construction 

Multiple Dwelling 
Residential 

250 partial 
750 lease 

Lot 3 DP521487 Partial acquisition 
and lease during 
construction 

Multiple Dwelling 
Residential 

365 partial 
750 lease 

Lot 1 DP377134 Partial acquisition  Multiple Dwelling 
Residential 

40 

Lot 50 
DP1099463 

Partial acquisition Centre Support 70 

Road reserve, no 
lot and DP 

Partial acquisition Non-urban constrained 
land 

2115 
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4 Statutory and planning framework 
This chapter provides the statutory and planning framework for the proposal and 
considers provisions of relevant state environmental planning policies, local 
environmental plans and other legislation. 
 

4.1 State Environmental Planning Policies 
4.1.1 State Environmental Planning Policy (Infrastructure) 2007 
State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) aims to facilitate 
the effective delivery of infrastructure across the State. Clause 94 of ISEPP permits 
development on any land for the purpose of a road or road infrastructure facilities to 
be carried out by or on behalf of a public authority without consent. 
 
As the proposal is for a road and is to be carried out by or on behalf of RMS it can be 
assessed under Part 5 of the EP&A Act. Development consent from Wyong City 
Council is not required. 
 
The proposal is not located on land reserved under the National Parks and Wildlife 
Act 1974 (NP&W Act) and does not directly affect land or development regulated by 
State Environmental Planning Policy No. 14 – Coastal Wetlands, State 
Environmental Planning Policy No. 26 - Littoral Rainforests, State Environmental 
Planning Policy (State and Regional Development) 2011 or State Environmental 
Planning Policy (Transitional Major Projects) 2005.  
 
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. 
 

4.2 Local Environmental Plans 
4.2.1 Wyong Local Environment Plan 1991 
The proposal is located in the Wyong LGA and as such the Wyong Local 
Environmental Plan 1991 (LEP) is applicable. The proposal would encroach on 
unzoned land and the following Wyong LEP zones: 

• 1(c) Non-urban constrained land  
• 2(b) Multiple Dwelling Residential.  
• 3(d) Centre Support.  
• 5(a) Special Uses.  
• 5(b) Railways.  
• 5(d) Arterial Road Reservation.  
• 6(a) Open Space and Recreation. 
• 6(c) Proposed Open Space and Recreation. 
 
A figure showing the LEP zones relative to the proposal is provided as Figure 4-1. 
Roads are permissible with development consent under all of the above zonings. 
However, as discussed in Section 4.1.1, ISEPP operates to remove the otherwise 
applicable consent requirement. 
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4.3 Other relevant legislation 
4.3.1 Water Management Act 2000  
The land on which the proposal is located is covered by a water sharing plan, being 
the Central Coast Unregulated Water Sources Sharing Plan (commenced on 1 July 
2011), and hence is subject to the Water Management Act 2000 (WM Act). The WM 
Act regulates certain activities in, on or under waterfront land. A controlled activity 
approval under the WM Act would be required for certain types of developments and 
activities carried out in, on or under waterfront land. Waterfront land includes the bed 
and bank of any river, lake or estuary and all land within 40 metres of the highest 
bank of the river, lake or estuary. Under the WM Act, a controlled activity includes the 
erection of a building or the carrying out of works (within the meaning of the EP&A 
Act).  
 
Section 91E of the WM Act prohibits the carrying out of a controlled activity on 
waterfront land (land within 40 metres of a watercourse) other than in accordance 
with a controlled activity approval. This section of the WM Act is applicable to the 
proposal as it is located within 40 metres of Mardi Creek and Tuggerah Creek. 
However, under clause 38 of the Water Management (General) Regulation 2011, all 
public authorities (other than Landcom) have been made exempt from controlled 
activity approvals. Therefore, RMS would be exempt from the need to obtain a 
controlled activity approval for the proposal.  
 
The proposal occurs in an area where there is a shallow water table. Should the 
construction contractor have the need to establish bores for the purpose of taking or 
using of water from the aquifer including for dewatering purposes, a licence would be 
required under section 112 of the Water Act, 1912. This would be obtained from the 
NSW Office of Water (NOW) prior to taking or using any water from the bore.  
 

4.3.2 Fisheries Management Act 1994 
The objects of the Fisheries Management Act 1994 (FM Act) are to conserve, 
develop and share the fishery resources of the State for the benefit of present and 
future generations, including conserving fish stocks and fish habitat and promoting 
ecological sustainable development. Under section 199 of the FM Act, notification to 
the NSW DPI (Fisheries and Aquaculture) would be required in relation to dredging 
or reclamation work, which are defined under section 198A. Dredging is defined as 
any works involving excavating of water land or any works that require the removal of 
material from water land. Reclamation work is defined as the use of any material to 
fill in or reclaim water land, or depositing any such material within water land for the 
purpose of constructing anything over water land (such as a bridge), or draining 
water from water land for the purpose of its reclamation. Water land is defined as 
land submerged by water either permanently or intermittently. As the proposal would 
impact on water land along Tuggerah Creek during the installation of the bridge 
pylons for the new rail overbridge notification with the Minister is required 28 days 
prior to works commencing.   
 
Section 220 of the FM Act deals with blocking of fish passage. There is a possibility 
that the proposal may temporarily block fish passage during the construction of 
culverts and bridges. If this occurs  a permit to block fish passage would be required 
under section 220(1) of the Act prior to any works occurring. 
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No listed species under the FM Act would be significantly impacted by the proposal. 
Impacts on aquatic biodiversity have been discussed in Section 6.3. 
 

4.4 Commonwealth legislation 
4.4.1 Environment Protection and Biodiversity Conservation Act 1999 
Under the EPBC Act a referral is required to the Australian Government for proposed 
‘actions that have the potential to significantly impact on matters of national 
environmental significance or the environment of Commonwealth land. These are 
considered in Appendix B and Chapter 6 of the REF.  
 
The assessment of the proposal’s impact on matters of national environmental 
significance and the environment of Commonwealth land (refer to Appendix B) 
found that there is unlikely to be a significant impact on these issues. However RMS, 
following additional investigations of the potential impact on Melaleuca biconvexa,  
may submit a referral, as a precautionary measure, to the Australian Government 
Department of Sustainability, Environment, Water, Population and Communities 
(DSEWPaC) to determine whether the proposal constitutes a controlled action due to 
the potential impacts on Melaleuca biconvexa which is a plant species listed as 
vulnerable under the TSC Act and the EPBC Act (refer to Section 6.3). If the 
proposal is determined to be a controlled action, the approval of the Australian 
Government Minister for the Environment would be required. 
 

4.5 Confirmation of statutory position 
RMS is both the proponent and the determining authority for the proposal. Clause 94 
of the ISEPP provides that the proposal may be carried out without development 
consent and is therefore subject to assessment under Part 5 of the EP&A Act. 
Development consent from Council is not required. Additional permits and approvals 
are also required for this proposal in addition to the Part 5 determination, and these 
are detailed in Section 7.3. 
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5 Stakeholder and community 
consultation 

This chapter discusses the consultation undertaken to date for the proposal and the 
planned future consultation. It describes the consultation strategy and the results of 
consultation with the community, the Aboriginal community, relevant government 
agencies and stakeholders. 
 

5.1 Consultation strategy 
Consultation has been ongoing since mid-2011 and has included consultation with 
local communities and interest groups, property owners, council and state 
government agencies. A community involvement plan (SKM 2012c) was prepared at 
the start of the concept design phase, and outlines the communication and 
consultation process and activities to be undertaken during the development of the 
concept design and environmental impact assessment process. As stated in the 
community involvement plan, consultation objectives for the proposal are: 

• To ensure continuity of consultation that follows on from previous phases of the 
proposal and that previously consulted stakeholders remain informed. 

• To identify further the main stakeholders and their level of influence on the 
proposal. 

• To identify an appropriate level of community and stakeholder involvement for 
future phases of the proposal, in particular the completion of the concept 
design and REF public display. 

• To develop and implement appropriate consultation tools and activities to 
ensure community involvement is maintained. 

• To build relationships and resolve issues to progress the planning process. 
• To provide information about the planning process to minimise speculation and 

misinformation. 
 

5.2 Community involvement 
Consultation with the community for the strategic design phase included issuing a 
community update in June 2011. The community update provided details of the 
strategic concept design, and was distributed to about 1500 local residents and 
businesses surrounding the proposal. Community updates and feedback forms were 
also made available at the static displays that were held during June 2011 at the 
following locations: 

• RTA Central Coast Office, Woy Woy. 
• Wyong Motor Registry. 
• The Entrance Motor Registry. 
• RTA website at: www.rta.nsw.gov.au/roadprojects. 
• Upon request; either in person, via phone or email.  

 
A total of 21 submissions were received regarding the proposal, which focused on 
the following main issues: 

• Form and function: A number of enquiries were focused on the roundabout and 
its design. Other enquiries were focused on the need for more lanes on the 
Pacific Highway and Wyong Road, due to congestion created when Wyong 
Road returns to two lane carriage ways from three lanes and to account for 
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future growth. Some stakeholders felt a roundabout was insufficient and traffic 
lights were needed to help with traffic flow and also safety. Comments were 
also made regarding drainage at traffic lights at Tuggerah railway station.  

• Movement control: A number of submissions suggested that straight arrows to 
assist motorists heading south towards Kangy Angy and Tuggerah Public 
School were needed. Currently, there is no clear marking, leading to 
congestion.  

• Traffic capacity: A number of submissions stated that the upgrade was positive 
and would help to ease peak hour congestion. 

• Pedestrian and cycleway: Comments noted that pedestrian and cycleway 
access should be extended and improved, and safety should also be improved. 

• Construction start and timing: The proposal was generally well received, with 
many stakeholders commenting that the upgrade is overdue and that 
construction should start immediately.  

• Lighting: A number of submissions comment on the current lack of lighting for 
the underpass and cycleway, which are considered dark and unsafe for 
pedestrians and cyclists. 

 
The majority of submissions were supportive of the strategic concept design upgrade 
and acknowledged the need to address existing safety and traffic issues of the 
Pacific Highway and Wyong Road intersection. Respondents indicated that the 
preferred option would require modification in order to better achieve long term road 
benefits such as improving pedestrian and driver safety at the intersection and 
reducing traffic congestion along the Pacific Highway, Wyong Road and the 
surrounding residential streets. Where appropriate, these concerns have been 
addressed in the concept design, or will be addressed during detailed design. Table 
5-1 summarises the submissions received, RMS responses and where the issues 
have been addressed in the REF.  
 
As part of the CIP, a stakeholder analysis was undertaken to identify the community 
and stakeholders, understand the issues that concerned them, identify the 
communication risks associated with the proposal and their implications for the 
proposal.  
 
The main stakeholders identified in the CIP include the following: 

• Affected property owners. 
• Local businesses (small businesses and larger shopping centres such as the 

Supa Centre Tuggerah, Tuggerah Westfield Shopping Centre and the 
Tuggerah Town Centre). 

• The local community and social infrastructure (including Tuggerah Primary 
School, St Peters Catholic College, Gosford Hospital and Wyong RSL). 

• The broader community, including pedestrians, cyclists and motorists using the 
intersection. 

• Specialist interest groups (ie Local Aboriginal Land Council and Community 
Environment Network). 

• Transport services (Tuggerah railway station, freight services and bus 
operators). 

• Private property developers (for planned local developments). 
• State agencies including: 

− RailCorp. 
− NSW Transport. 
− Office of Environment and Heritage. 
− Department of Planning and Infrastructure. 
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− Department of Primary Industries – Fisheries. 
− Wyong Shire Council. 

• Utility owners, including: 
− Telstra. 
− Optus. 
− Jemena. 
− Ausgrid. 
− NextGen. 
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Table 5-1 Summary of submissions received during consultation on the strategic concept design 

Submission 
number 

Issue 
category Issue description How RMS has addressed the issue to date Relevant 

section in REF 
4.1 Form and 

function 
Query why allow three lanes in either 
direction on Wyong Road, when the road 
reverts to two lanes again anyway – 
possibly to allow for future upgrades?  

Traffic modelling for the Pacific Highway and 
Wyong Road intersection has found that three 
lanes in both directions would optimise traffic flow 
through the intersection and within the study area. 
The proposal has taken into account future 
roadwork proposed in conjunction with or without 
the Tuggerah Town Centre. RMS has undertaken 
traffic modelling which incorporates updated land 
use projections (2011) from both Council and the 
DP&I. This includes the proposed Tuggerah Town 
Centre that is currently being considered by DP&I. 
All proposed road works are consistent with the 
current and future land use projections. 

Section 6.1 
 

9.1 Form and 
function 

How about putting better drainage at the 
traffic lights at the front of Tuggerah 
Railway, it always floods in that particular 
spot. Have 1 lane for trucks and bus’ only 
both ways.  

The proposal has taken this issue into account. 
Drainage design refinements for the proposal are 
summarised in Section 2.6.1.  

Drainage/flooding 
results. 

16.1 Form and 
function 

Do not like traffic light proposal due to 
energy usage and delays.  

The existing roundabout does not have the 
capacity to cope with the potential additional 
traffic with the surrounding development. 
Additionally traffic signals are a much more 
efficient and safe solution for all road users 
including pedestrians. 

Section 6.1 
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Submission 
number 

Issue 
category Issue description How RMS has addressed the issue to date Relevant 

section in REF 
18.1 Form and 

function 
Need to provide plenty of right turn bays, 
provide easier access to Anzac Road and 
consider extending the third westbound 
lane on Wyong Road to the Gavenlock 
Road roundabout, it should then become 
a left turn only lane into Gavenlock Road. 
Similar to the treatment eastbound at the 
Bryant Drive roundabout 4. 

The third westbound lane on Wyong Road would 
be extended to the Gavenlock Road roundabout. 
This lane would become a left turn only lane onto 
Gavenlock Road. 
Improvements to the Anzac Road intersection are 
outside the scope of the proposal. 
 

 

28.1 Form and 
function 

On Wyong Road (Cobbs Road) heading 
away from the intersection towards 
Westfield and the F3, the left hand lane is 
long enough before it merges into two 
Lanes. 
Length of the dual right turn lanes from 
Wyong Road into the Pacific Highway, 
not long enough for the volume of traffic 
that turns right from here in peak periods. 

The third westbound lane on Wyong Road would 
be extended to the Gavenlock Road roundabout. 
This lane would become a left turn only lane onto 
Gavenlock Road.  
 
Traffic modelling supports the length of the right 
turn lanes onto the Pacific Highway northbound 
from Wyong Road westbound). 

Appendix A 

29.1 Form and 
function 

No need for three lanes of traffic, in 
Wyong Road, to cross the subject 
intersection from east to west and vice 
versa as provision has been made for 
adequate left and right hand turning lanes 
into and from both Wyong Road and the 
Pacific Highway.  
A third lane (kerbside) for left hand turns 
from the Highway into Wyong Road 
heading east should be retained and 
terminate in a left hand turn into Bryant 

Traffic modelling supports the need for three 
lanes of traffic.  
It is confirmed that the lane turning left from the 
Pacific Highway southbound onto Wyong Road 
eastbound would be retained through to Bryant 
Drive where it would be a left hand only turn. 
Traffic modelling has analysed traffic volumes 
turning right and traffic volumes continuing 
straight ahead on the Pacific Highway 
southbound. It has been found that this layout is 
the most optimal to address traffic flows at this 

Appendix A 



 

Pacific Highway and Wyong Road intersection upgrade                83 
Review of Environmental Factors 

Submission 
number 

Issue 
category Issue description How RMS has addressed the issue to date Relevant 

section in REF 
Drive.  
The provision of a very short lane for 
traffic on the highway to proceed from 
north to south across the intersection 
seems, to me, to be inadequate. By 
deleting the third (outside) right hand 
turning lane onto Wyong Road, use can 
be made of that space to create a more 
adequate lane for motorists who wish to 
cross the intersection 

intersection. 

3.3, 5.1, 6.2, 
8.1. 25.1 

Movement 
control 

Concern about southbound motorists on 
Pacific Highway being able to pass 
straight through the intersection towards 
the Gavenlock intersection, Tuggerah 
Public School, Kangy Angy and the 
Tambelin Street intersection. 

Provision has been made for motorists travelling 
south on the Pacific Highway to pass straight 
through the intersection towards the Gavenlock 
intersection, Tuggerah Public School and Kangy 
Angy and the Tambelin Street intersection. 

Appendix A 

11.1 Movement 
control 

Lights need to be co-ordinated with the 
Anzac Road lights. 
Warning Lights for westbound traffic 
coming over rail line.  

Traffic control signal plans have been developed 
during concept design and co-ordination with the 
Anzac Road traffic light would be taken into 
account. A flashing queue warning sign would be 
installed on Wyong Road, east of the bridge over 
the main north rail line at Tuggerah. 
 

Section 6.1 

12.1 Movement 
control 

Does the Modelling Report take into 
account future roadworks proposed in 
conjunction with the Tuggerah Town 
Centre? Assumptions made on traffic 
flows on the local street network as part 

Traffic modelling undertaken as part of the Traffic 
and Transport Assessment has taken into 
account future roadwork proposed in conjunction 
with or without the Tuggerah Town Centre. RMS 
has undertaken traffic modelling including all 

Section 6.1 
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Submission 
number 

Issue 
category Issue description How RMS has addressed the issue to date Relevant 

section in REF 
of the Tuggerah Town Centre 
development are not known and may not 
be acceptable to Council. 

updated (2011) land use projections from both 
Council and the Department of Planning and 
Infrastructure. This includes the proposed 
Tuggerah Town Centre being considered by 
DP&I. All proposed road works are consistent with 
the current and future land use projections. 

Council objects to there not being any 
provision for right turns from the Pacific 
Highway to Wyong Road (to Berkeley 
Vale).  

An exclusive right hand turn from northbound 
Pacific Highway to Wyong Road (to Berkeley 
Vale) has been provided as part of the proposal. 

Appendix A 

It would appear that the left turn from 
Wyong Road to the Pacific Highway (to 
Wyong) will be signalised. Could this be 
confirmed?  

It is confirmed that the double left turn from 
Wyong Road to the Pacific Highway northbound 
would be signalised. In addition, the double left 
turn from the Pacific Highway to Wyong Road 
eastbound would also be signalised. 

Appendix A 

Council is concerned that if the 
intersection is not operational before 
2015, there will be less than 15 years life 
in the intersection, before it reaches 
saturation. 

As outlined in Section 1.1, it is anticipated that 
construction would commence in January 2015 
and be completed by mid-2016. 
RMS has developed the proposal to be 
compatible with DP&I proposed road work until at 
least 2031 with current and future known land use 
projections. 
 

Section 6.1 

22.1 Movement 
control 

Suggest that the westbound kerbside 
lane should not terminate before 
Gavenlock Road but continue to 
Gavenlock Road to provide a left turn into 

The third westbound lane on Wyong Road would 
be extended to the Gavenlock Road roundabout. 
This lane would become a left turn only lane onto 
Gavenlock Road. 

Section 6.1 
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Submission 
number 

Issue 
category Issue description How RMS has addressed the issue to date Relevant 

section in REF 
Gavenlock. Are the right turn lanes into 
the Pacific Highway northbound (on 
Wyong Road) long enough?  

Traffic modelling supports the length of the right 
turn lanes onto the Pacific Highway northbound 
from Wyong Road westbound). 

25.1 Movement 
control 

Please make sure there is adequate 
signage of the lane ending on Wyong 
Road to the F3. 

Adequate signage would be provided to give 
motorists travelling westbound on Wyong Road 
notice to change lanes. 

Appendix A 

27.1 Movement 
control 

Two lanes from Wyong Road to the 
Pacific Highway going south is not 
necessary, few cars make that turn.  
Two cars coming south and turning left 
from the Pacific Highway to Wyong Road 
is dangerous and a single lane is 
sufficient. 
Two lanes turning north onto the Highway 
from Wyong Road coming from the west 
is dangerous and a single lane is 
sufficient. 
Three lanes going south along the 
Highway at the proposed lights is 
dangerous when all turn right, none can 
go south continuing to Ourimbah. 

One lane from Wyong Road eastbound turning 
right onto the Pacific Highway southbound has 
been provided. As part of the proposal. 
Two turning lanes would be provided on the 
Pacific Highway southbound turning left onto 
Wyong Road eastbound, which is supported by 
traffic modelling. Road safety auditors will review 
the safety of the concept design and take into 
consideration this suggestion. 
Two turning lanes would be provided on Wyong 
Road eastbound onto the Pacific Highway 
northbound, which is supported by traffic 
modelling. Road safety auditors will review the 
safety of the concept design and take into 
consideration this suggestion. 
Provision has been made for motorists travelling 
south on the Pacific Highway to pass straight 
through the intersection towards Ourimbah. 

Appendix A 

3.2 Construction 
start and 
timing  

Bulk of work needs to be done at night to 
ease traffic delays or as much as 
possible at night. 

Night work is proposed as part of the construction 
of this proposal (refer to Section 3.3.1). 
Construction staging would be designed to 
minimise disruption to peak flow traffic 

Section 3.3.1 
Section 3.3.6 
Section 6.2 
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Submission 
number 

Issue 
category Issue description How RMS has addressed the issue to date Relevant 

section in REF 
movements. Construction staging and 
management of traffic during construction are 
discussed in Section 3.3.1 and 3.3.6 respectively 
and the potential impacts of out of hours works is 
addressed in Section 6.2. 

7.2 Property 
access 

Preference that personal access to 68 
Pacific Highway is not blocked from the 
north driving south (by a median strip and 
the like) 

The proposal would not block private access to 68 
Pacific Highway.  

Appendix A 

3.1, 11.2, 
13.1, 17.1,  

Pedestrian 
and 
cycleway  

Pedestrians are going to want safe and 
improved access to the Tuggerah 
Westfield, Tuggerah Supa Centa, across 
the intersection, to and from Tuggerah 
Train Station and to Bryant Drive.  

The proposal has taken this issue into account. 
Pedestrian movement has been carefully 
considered during the proposal development. 
More pedestrian linkages have been provided in 
the study area as part of the proposal and are 
illustrated in Figure 6-1. 
It is confirmed that direct access would be 
provided from the Pacific Highway to Bryant 
Drive.  
In addition, pedestrians would also have the 
option of using traffic lights at the new Pacific 
Highway and Wyong Road intersection for 
crossing.  

Section 6.1 

23.1 Pedestrian 
and 
cycleway 

More street lights on pedestrian/cycle 
way from Tuggerah Railway Station all 
the way to Westfield. 

Currently there are no lights between the 
Pacific Highway and Gavenlock Road 

The pedestrian/ cycle path from Tuggerah station, 
under the underpass and to the Old Pacific 
Highway (south of the intersection) would be lit. 
New lighting would be provided along Wyong 
Road (west of the intersection) towards Westfield. 
The proposed pedestrian linkages are shown on 

Section 6-1 
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Submission 
number 

Issue 
category Issue description How RMS has addressed the issue to date Relevant 

section in REF 
pedestrian/cycle way. Figure 6-1. 

10.2, 20.1 Lighting The existing underpass (and extension) 
requires improved lighting and whatever 
deterrent is necessary to discourage 
undesirable behaviour and loitering. 
With adequate signage. 

Improvement of existing pedestrian linkages 
(including improvement of lighting) is part of the 
urban design plan for this proposal. This has been 
discussed in further detail in Section 6.4. Also 
refer to response to 13.1. 
The following amenity improvements would be 
made to the underpass: 

• New lighting. 
• Wider entrance. 
• Straightening entrance to underpass (north 

to south). 
• Pavement of the pedestrian pathway. 

Section 6.4 

Out of scope issues 

1.1 Form and 
function  

There should be provision for those 
travelling from the Pacific Highway 
Tuggerah and turning right at roundabout 
at peak times AM and PM.  

This is already a feature of the current proposal.  - 

2.1 Form and 
function 

Eradicate all roundabouts and replace 
with lights. 

The current proposal is to replace the existing 
roundabout at the Pacific Highway and Wyong 
Road intersection with traffic signals. This current 
proposal is for the upgrade of this intersection 
only.  

- 

7.1 Form and 
function 

The western aspect of the Pacific 
Highway (North of Wyong Road) should 
be wider than 2 lanes as it often piles up 

This is outside the scope of this proposal, 
however, suggestions have been noted for future 

- 
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Submission 
number 

Issue 
category Issue description How RMS has addressed the issue to date Relevant 

section in REF 
already when the Anzac Road lights are 
red. In order to allow for future expansion 
this should be at least 4 lanes to act as 
holding area when Anzac Road lights are 
red.  

consideration. 

9.3 Form and 
function 

Remove the bush on either side of the 
roundabout at Tuggerah, it's a fire 
hazard. Put more bus shelter along the 
straight where all bus-stops are as well 
as the bus stops in Cutler Drive and on 
the routes going to Tuggerah and Lake 
Haven and upgrade the road that runs up 
Owen Avenue and Johns Road 

This is outside the scope of this proposal. The 
benefits of this project are related to the upgrade 
of the Pacific Highway and Wyong Road 
intersection specifically. 

- 

8.2 and 14.1 Form and 
function 

Rejoin both sides of Gavenlock Road at 
the end of Anzac Road.  

This is outside the scope of this proposal and 
suggestions have been noted for future 
consideration. 

- 

19.1  Form and 
function 

How about replacing the 2 lane bridge at 
the other end of Tuggerah straight so 2 
lanes flow from F3 exit right though to 
Gosford Hospital Kanwal  

This is outside the scope of this proposal. The 
benefits of this proposal would be related to the 
upgrade of the Pacific Highway and Wyong Road 
intersection specifically. 

- 

5.2 and 6.1 Movement 
control 

Need lights at Enterprise Drive and 
Wyong Road to reduce the traffic build 
up. 

This is outside the scope of this proposal. The 
benefits of this proposal are related to the 
upgrade of the Pacific Highway and Wyong Road 
intersection specifically. 

- 

24.1 Movement 
control 

It is very important that the access north 
bound to be improved similar to the 
Sparks Road intersection. 

This is outside the scope of this proposal. The 
benefits of this proposal are related to the 
upgrade of the Pacific Highway and Wyong Road 

- 
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Submission 
number 

Issue 
category Issue description How RMS has addressed the issue to date Relevant 

section in REF 
Also the roundabouts at Chittaway and 
Tumbi Umbi/Wyong Road have to have 
similar constructions otherwise the traffic 
will still be queuing in peak hour. 

intersection specifically. 

9.2 Pedestrian 
and 
cycleway 

Put an overhead walkway from Tuggerah 
Railway to the shopping centre, and also 
an overhead walkway from Wyong 
Station to the shops. And remove the 
traffic lights from the strip that leads to 
the shopping centre and put an overhead 
walkway that will be more safer for 
people walking from the railway to the 
shops and back again.  

This is outside the scope of this proposal and 
suggestions have been noted for future 
consideration. 

- 

16.2  Pedestrian 
and 
cycleway  

The extension of the cycleway from 
proposed upgrade south along the Pacific 
Highway to meet up with existing 
excellent cycleway at Kangy Angy. With 
blind corners and little room at shoulders, 
that section is dangerous to cyclists and 
pedestrians alike. 

This is outside the scope of this proposal and 
suggestions have been noted for future 
consideration. 
 

- 

 



 

5.3 Aboriginal community involvement 
Artefact Heritage was commissioned by SKM on behalf of RMS to conduct an 
assessment of impacts from the proposal on Aboriginal cultural heritage (refer to 
Section 6.7 and Appendix I). Consultation with the Aboriginal community was 
undertaken by Artefact Heritage as part of the assessment process and has been 
based on the Stage 2 requirements of the RMS (2011a) Procedure for Aboriginal 
Cultural Heritage Consultation and Investigation (PACHCI). 
 
The PACHCI complies with current OEH guidelines including: 

• Due Diligence Code of Practice for the Protection of Aboriginal Objects in New 
South Wales (DECCW, 2010a) 

• Aboriginal Cultural Heritage Consultation Requirements for Proponents 
(DECCW, 2010b). 

 
The proposal lies within the Darkinjung Local Aboriginal Land Council (DLALC) 
boundaries. A Native Title search was conducted on 10 April 2012 by Artefact 
Heritage, which indicated that there were no Native Title claims granted or registered 
for consideration within the study area. No Aboriginal owners or Aboriginal land 
claims were listed for the proposal.  
 
Consultation with the DLALC was undertaken as part of the Stage 2 PACHCI 
assessment, and an inspection of the site and area adjacent to the construction 
footprint was completed on 10 April 2012. Participants at the site inspection included 
two archaeologists from Artefact Heritage and a representative from the DLALC. The 
RMS Aboriginal Cultural Heritage Advisor (ACHA) had attended the site previously 
and did not attend this site inspection. 
 
The site inspection did not identify any Aboriginal sites and showed the site was 
highly disturbed. The inspection concluded that there was low potential for any 
Aboriginal items to be present within the construction footprint. The findings of the 
site survey and consultation undertaken with the DLALC are summarised in 
Section 6.7. A copy of the Aboriginal Cultural Heritage Assessment completed by 
Artefact Heritage (refer to Appendix I) was provided to the DLALC for comment. The 
DLALC responded and provided a report summarising the results of the site 
inspection with Artefact on 10 April 2012. The report was entitled Wyong Intersection 
Upgrade - Aboriginal Cultural Heritage Site Assessment Report (DLALC April 2012) 
(refer to Appendix J) and was provided to RMS in October 2012. No particular areas 
of cultural importance were noted in the report and it concludes that there is a low 
likelihood of Aboriginal sites occurring within the study area due to high levels of 
disturbance (DLALC 2012). 
 

5.4 ISEPP consultation 
Clause 13 of the ISEPP requires consultation with council for development with 
impacts on council-related infrastructure or services. The Pacific Highway is a council 
owned asset, except at the point where it intersects with Wyong Road. Works 
undertaken on this road require consultation with Wyong Shire Council. 
 
Clause 14 of the ISEPP requires consultation with council for a development that 
would have an impact that is not minor or inconsequential on a local heritage item 
(other than a local heritage item that is also a State heritage item). There is one listed 
local heritage item identified within the Wyong LEP that occurs within the study area, 
namely, the All Saints Church located at 51 Anzac Road, Wyong. The church site is 
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around 305 metres north-west of the centre of the proposal and is outside of the 
construction footprint for the proposal. The church, although listed, has been 
demolished. The non-Aboriginal heritage investigation (refer to Section 6.10) found 
that neither the construction nor the operation of the proposal would impact on any 
non-Aboriginal heritage listed items. As such, this clause does not apply.  
 
Clause 15 of the ISEPP states that a public authority must not carry out a 
development on flood-liable land that would change flood patterns other than to a 
minor extent, unless the authority has given written notice of the intention to carry out 
the development to the relevant council. Land surrounding the proposal is liable to 
flooding and as such consultation with council is required. 
 
Clause 16 of the ISEPP states that a consent authority must not carry out any of the 
following development without giving written notice to the specified authority and 
taking their responses into consideration: 

(a) development adjacent to land reserved under the National Parks and Wildlife 
Act 1974 – the Office of Environment and Heritage, 

(b) development adjacent to a marine park declared under the Marine Parks Act 
1997 – Marine Parks Authority, 

(c) development adjacent to an aquatic reserve declared under the Fisheries 
Management Act 1994 – the Office of Environment and Heritage, 

(d) development in the foreshore area within the meaning of the Sydney Harbour 
Foreshore Authority Act 1998 – the Sydney Harbour Foreshore Authority, 

(e) development comprising a fixed or floating structure in or over navigable 
waters – the Roads and Maritime Services (maritime branch), 

(f) development for the purposes of an education establishment, health services 
facility, correctional centre or group home, or for residential purposes, in an 
area that is bush fire prone land (as defined by the Act) – the NSW Rural Fire 
Services. 

No part of the proposal would be located in land reserved under the NP&W Act, 
adjacent to a declared marine park, declared aquatic reserve or foreshore area. 
Further, the proposal would not involve development over navigable waters or for the 
purposes of an educational establishment, health services facility, correction centre, 
group home or for residential purposes. As such, consultation with a specified public 
authority would not be required under Clause 16 for this proposal. 
 
Consultation with Wyong Shire Council was undertaken in accordance with Clause 
13 and 15 of ISEPP on 30 May 2012. The comments received have been provided in 
Appendix K and are summarised in Table 5-2. Council was also consulted regarding 
the flooding specifically and their comments were taken into account when finalising 
the Flood Impact Assessment.  



 

Table 5-2 Summary of I SEPP submission from Wyong Shire Council 

Wyong Shire Council submission comments RMS response Cross reference 

The northbound Pacific Highway approach land does not 
align with the departure lane on the northern side of the 
intersection. 

The change from one lane on the southern leg of the 
intersection to two lanes on the northern lane together with 
the narrowing on the northern leg median nose may lead to 
the view that the lanes do not align. It is, however, confirmed 
that these lanes do align. 
 
Visibility across these lanes to the line marking on the 
opposite side of the intersection is good; so motorists should 
be able to align themselves. Additional line marking could 
improve the situation, but care would need to be taken to 
ensure that this does not conflict with the turn lines. 
Although there are previous examples for this sort of 
treatment, it is not common practice. 

n/a 

Please confirm that the northbound Pacific Highway traffic 
would be able to turn right into Wyong Road. 

The right turn movement for the Pacific Highway 
(northbound) into Wyong Road (eastbound) would be 
maintained following the construction of the proposal. 

Chapter 3 

Northbound vehicles turning right into Wyong Road from the 
Pacific Highway may have problems due to the width of the 
intersection. It may be better to reduce crossfalls across the 
intersection. However slower sheeting runoff from the paved 
area may be a problem but open graded asphalt may solve 
this. 

After Wyong Shire Council reviewed the initial design, the 
design of the intersection was revised to improve the 
visibility across the intersection for all turns. 
 

n/a 

The number of turn lines should be increased, including 
possible through lanes to assist in providing appropriate 
travel path definition for all turning vehicles. 
 

Turn lines have been added for all turns. Chapter 3 
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Wyong Shire Council submission comments RMS response Cross reference 

It is understood that more retaining walls are to be provided 
to limit the construction footprint of the project due to soil 
and water management issues and disturbance to EEC 
areas. 

This is correct. Development of the design since submission 
to Wyong Shire Council reflects these changes. 

Section 2.4.3 

Greater advanced warning is required for vehicles turning 
right from Anzac Road into the Pacific Highway southbound 
that are then turning left into Wyong Road eastbound to limit 
weaving and conflict manoeuvres, especially due to the 
reduced weaving length available. 

This strategy would be considered during the development 
of signs and line marking strategies. 

Chapter 3 

There are three slip lanes controlled by signals at the 
proposed Wyong Road/Pacific Highway signalised 
intersection. Council are concerned that there is a likelihood 
that motorists may race the signals to beat the red lights. 
Understanding is that RMS has improved turn and slip lanes 
at another upgrade similar to this proposal at another 
region, resulting in a number of crash occurrences. 

RMS have looked into the crash history on the subject 
location where Wyong Shire Council raised their concern 
and taken this into consideration. The existing traffic volume 
travelling from the north to south on the Pacific Highway is 
approximately 102 vehicles per hour during the peak 
periods. As such, the possibility of this accident occurring is 
relatively low.  

n/a 

At the Pacific Highway southern leg northbound there 
appears to be an on road cycleway (shoulder extension) 
that is not provided for on the northern leg of the Pacific 
Highway. Should check other cycleways and pedestrian 
provisions. 

A comprehensive review of the cyclist and pedestrian 
strategy has been undertaken since the submission of the 
concept design to council. The final design would reflect an 
integrated intersection upgrade which caters for the 
requirements of both pedestrian and cyclist movements 
through the project area. The cycleway and pedestrian 
strategy for the proposal has been further developed since 
the initial submission to Wyong Shire Council for review. 

Table 6-1 

Some pavement widths are very wide and stormwater runoff 
will create probable hydro/aquaplaning situations. Consider 
either breaking up catchments by providing continuous 
piping with vertical slots or an open graded asphalt to 

The following steps have been taken to address potential 
hydro/aquaplaning issues associated with the proposal: 
• Inclusion of an ACO slotted kerb drain alongside the 

face of median kerbs within super-elevated sections at 

Section 6.1 
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Wyong Shire Council submission comments RMS response Cross reference 
convey runoff below the tyre/pavement interface to receiving 
(pavement edge) drainage systems. 

Wyong Road (alongside northbound traffic) and the 
Pacific Highway (alongside southbound traffic). 

• Adjustment of road geometry to provide a water film 
depth lower than 5 millimetre maximum allowable for 
following surface flow patterns in the diagram below. 

 

Due to wide pavement areas, street lighting may also be a 
challenge. 

Street lighting design would be developed to comply with 
category V3 of the AS/NZS Standard 1158. 

Concept design 
report (SKM 
2012a) 

Need to include conduits or similar for future and possible 
future services/utilities. Discuss with all authorities including 
NBN and Council Water and Sewer. 

The utilities relocation design has been developed in 
consultation with utility authorities and provision for future 
services has been catered for in the design. 

Section 3.2.1 
Section 3.5 

Consider including acoustic protection as an extension/part 
of the retaining walls to be provided. 

A noise and vibration assessment was undertaken as part of 
this REF and has been summarised in Section 6.2. 
Receivers that would require operational noise mitigation 

Section 6.2 
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Wyong Shire Council submission comments RMS response Cross reference 
measures have been identified (refer to Section 6-2). The 
final location of any required noise wall mitigation would be 
determined during detailed design, during which 
combining/extending the retaining walls to include noise 
walls would be considered (refer to Section 6-2). 

Need to provide for major blockage of drainage systems, 
emergency flow paths for events great than 100 year etc. 

The design for cross drainage provides for events up to the 
100 year average recurrence interval (ARI).  
 
For storm events greater than 100 year ARI the excess flow 
maintains the current flow path which is across the sag 
section of Wyong Road at around chainage 60. For the 
catchment areas southeast of the intersection, the design 
allows for the excess flow to be directed through to a new 
culvert being constructed underneath the pedestrian 
underpass therefore preventing the intersection or the 
underpass from flooding. 

Section 6.5 

Stormwater maintenance: 
Council does not want proprietary in-ground water quality 
systems because they are maintenance intensive. Council 
prefers open basins, which will also serve to protect against 
fuel spills. 

Permanent basins and gross pollutant traps have been 
removed from the design based on impacts to TEC from 
permanent basins and ongoing maintenance requirements 
for the gross pollutant traps. Open basins were not included 
due to potential health and safety implications. Swales and a 
constructed wetland have been included for water quality 
treatment, for further details refer to Section 2.6.1. 

Section 6.6.1 
Section 6.6.3 

The temporary controls could possibly become the 
permanent controls. 

RMS are avoiding using temporary sediment basins as 
permanent open basins due to potential health and safety 
implications. 

As above 
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Wyong Shire Council submission comments RMS response Cross reference 

Stormwater maintenance (cont.): 
Ensure that any water quality control devices are elevated 
well above flood levels. 

Water quality controls selected for the proposal include 
swales and a constructed wetland. Placement of these 
controls has been dependant on the location of pavement 
low points and consequently some of these will be placed in 
areas that are already flood prone. Given the nature of the 
surrounding terrain this is unavoidable and the only 
alternative is no controls, which is not considered to be 
appropriate given the presence of sensitive environments 
downstream.  

As above 

Easy maintenance access to the structures is required. During detailed design, all structures would be reviewed to 
ensure that suitable maintenance access is provided. 

Section 2.4.1 
Section 3.2.1 

All concrete pipes are to be rubber ring jointed and class-4 
or above. 

Comment noted. Concept Design 
Report (SKM 
2012a)  

Flooding: 
The works are unlikely to exacerbate flooding in the local 
area. Note however that the Pacific Highway is substantially 
flood prone north of Anzac Parade, just north of the 
proposal, such that traffic could be effectively funnelled into 
floodwaters from the proposed intersection. 

A flood impact assessment has been undertaken and has 
identified that the proposal would reduce flood storage by a 
2700 cubic metres, increasing the 1 in 100 AEP flood levels 
in the Mardi Creek floodplain adjacent to the proposal by a 
minor amount of up to 0.01 metres refer to Section 6.5.  

The risk of funnelling traffic into floodwaters north of Anzac 
Parade is noted.  However, the scope of the proposal is 
limited to the intersection. 
. 
 

Section 6.5 

Stockpile sites:  
Site A is not suitable because of high flood frequency and 
high velocities at this location, such that stockpiled material 
would be mobilised by floodwaters. Site B may be suitable 

Based on correspondence with council, site C is identified 
as the preferred stockpile and ancillary facility site as it does 
not pose a flooding risk. 

Section 2.6.3 
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Wyong Shire Council submission comments RMS response Cross reference 
from a risk perspective, but is still subject to infrequent 
flooding. Site C and D are fine. 
 

Water and sewage:  
Council has provided previous comments on the impact of 
these including required clearance. 

RMS would continue to consult with Council regarding any 
potential impacts to water and sewer services. 

Section 5.6.1 

 



 

5.5 Government agency and stakeholder involvement 
As part of the display of the strategic concept design, stakeholder meetings were 
held with Wyong Shire Council, Tuggerah Westfields Shopping Centre and DP&I in 
June 2011. These meetings were undertaken to provide stakeholders with an 
overview of the proposal, outline the proposal objectives and gather stakeholder 
feedback. 
 
RMS has consulted with relevant government agencies, utility service owners and 
local and regional bus companies during the development of the concept design and 
environmental impact assessment. This included meetings, and a series of 
workshops that included a risk management workshop, a value management 
workshop, a constructability workshop and a safety-by-design workshop. 
Government agencies consulted as part of this process included Wyong Shire 
Council, RailCorp, DP&I, OEH and DPI. Utility service providers consulted included 
Telstra, Optus, Jemena, Ausgrid, Nextgen and Wyong Shire Council. The bus 
companies included RedBus and Transport NSW (representing Busway).  
 
A summary of the consultation undertaken during meetings held in February and 
March 2012 is included in Table 5-3. Formal correspondence was undertaken with 
most of these service providers and government agencies in May 2012 and a 
summary of the submissions received is included in Table 5-4. A summary of 
consultation undertaken with other stakeholders such as the community is 
summarised in Table 5-1. 
 

Table 5-3 Consultation with utility service providers 

Service provider Consultation summary 

Telstra 
(Telecommunications 
and information 
services) 

A meeting between design and utility representatives was held 
on 20 February 2012.  
No deficiencies between existing services information were 
identified.  
Telstra did not foresee any problems with relocations required 
for the design, provided the final design maintains the same 
degree of access to network cable joints as is currently 
available and appropriate protection/relocation was included 
for main network cables. 
Design criteria and parameters for Telstra road crossings were 
confirmed.  
The process for Telstra approval of the design concept was 
discussed, including the need to prepare a Telstra Impact 
Study and availability of Telstra personnel or subcontractors to 
undertake this study.  
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Service provider Consultation summary 

Optus 
(Telecommunications 
services) 

A meeting between design and utility representatives was held 
on 15 March 2012.  
No deficiencies between existing services information were 
identified. Contacts were provided within Optus for As-Built 
drawings and planned infrastructure works in the project area. 
Optus did not foresee any problems with relocations required 
for the design.  
Design criteria for Optus assets were confirmed.  
The process for Optus involvement in development of the 
concept design was discussed, including participation of an 
Optus representative in future Services Coordination Group 
meetings, if undertaken.  

Jemena 
(Electricity, gas and 
water assets) 

A meeting between design and utility representatives was held 
on 1 March 2012.  
No deficiencies between existing services information were 
identified.  
Infrastructure in the area that may be impacted was identified 
and further liaison would be undertaken with regard to potential 
extent of impacts, although no major issues were anticipated.  
Planned infrastructure works in the project area were 
discussed.  
Design criteria for Jemena assets were confirmed and it was 
noted that any relocation designs would be completed in-house 
by Jemena.  
The process for Jemena involvement in development of the 
concept design was discussed, including attendance at future 
Services Coordination Group meetings, if undertaken.  

Ausgrid 
(Electricity network) 

A meeting between design and utility representatives was held 
on 28 February 2012.  
No deficiencies between existing services information were 
identified.  
Infrastructure in the area that may be impacted was identified 
and further liaison would be undertaken with regard to potential 
extent of impacts. 
Planned infrastructure works in the project area were 
discussed.  
Design criteria for Ausgrid assets were confirmed with the 
Ausgrid Network Standards noted as the first point of reference 
for design criteria.  
The process for Ausgrid involvement in development of the 
concept design was discussed, including completion of the 
Application for Provision of Electricity Network Relocation to 
Ausgrid to allow for engagement of Ausgrid services for design 
work and associated validity periods. An alternative process for 
submission and approval of relocation designs was discussed. 
Attendance at future Services Coordination Group meetings, if 
undertaken, was also discussed.  
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Service provider Consultation summary 

NextGen 
(Telecommunications 
carrier) 

A meeting between design and utility representatives was held 
on 20 March 2012.  
No deficiencies between existing services information were 
identified.  
No NextGen infrastructure occurs within the project area, but 
assets are located in the vicinity and further information would 
be provided on these. 
No infrastructure works were planned in the project area.  
Telstra design criteria would be applicable to NextGen assets 
as these are situated within ducts leased from Telstra. Telstra 
and NextGen would liaise together, as required.  
The process for NextGen involvement in development of the 
concept design was discussed, including attendance at future 
Services Coordination Group meetings, if undertaken. 

Wyong Shire Council 
(WSC) 
(Water and sewer 
networks) 

A meeting between design and utility representatives was held 
on 14 March 2012.  
Deficiencies of the WSC Dial Before You Dig data was 
discussed, including location of a private sewer rising main, 
private pump stations and depth to services. WSC would 
provide results of a sewer condition survey planned for June 
2012. Contact details were provided to confirm watermain 
locations and purposes. 
Planned infrastructure works in the area were discussed.  
Design criteria and policy documents for WSC water and sewer 
utilities were confirmed.  
Specific issues relating to protection of watermains and sewer 
pipes were discussed. The presence of existing asphaltic 
concrete (AC) (Bonded Asbestos) watermains in the project 
area and preference for replacement of these was confirmed.  
The process for WSC involvement in development of the 
concept design was discussed, including attendance at future 
Services Coordination Group meetings, if undertaken. 



 

Table 5-4 Summary of formal consultation with government agencies and service providers 

Service 
provider 

Consultation summary Response Cross reference to 
relevant section in the 

REF 

Telstra 
 

At the time of preparing this REF no response 
from Telstra had been received. 

Noted. n/a 

Optus 
 

The minutes of the Optus-SKM meeting cover 
the Optus design criteria. No further 
comments. 

Noted. n/a 

Jemena 
 

The 110 millimetre polyethylene one way feed 
line that crosses Wyong Road at the 
intersection with Bryant Avenue, would be 
impacted by the proposed pavement 
excavation and longitudinal drainage. This 
main would require bypasses to maintain 
supply during the upgrade. 
 
Other gas lines which should be acknowledged 
during the concept design phase. A secondary 
gas line on the Northern Side of Anzac Road at 
the intersection with the Pacific Highway, a 110 
millimetre polyethylene gas line running on the 
western side of Gavenlock Road and the 150 
millimetre secondary pipe on the northern side 
of Anzac Road cross the intersection at the 
Pacific Highway. If the limit of works change 
and impact of the above pipelines are likely, 
Jemena should be notified to discuss possible 
options. 

Impacts on the Jemena infrastructure have 
been noted and addressed in the concept 
design. Further consideration would be 
provided during the development of the 
detailed design. 

Section 3.5 
Appendix K 
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Service 
provider 

Consultation summary Response Cross reference to 
relevant section in the 

REF 

Ausgrid 
 

Ausgrid’s assets are located inside the 
proposed scope of works for this project. To 
facilitate relocation or augmentation of 
Ausgrid’s assets a contestable project would 
need to be undertaken by RMS with Ausgrid. 
Details for the contestable process and 
Ausgrid’s requirements have been provided to 
RMS. 
 
Design information provided by Ausgrid to 
RMS has a 12 month expiry and Ausgrid would 
need to be contacted for further requirements 
and information if a Level 3 Authorised Service 
Provider (ASP) design has not been certified 
within the 12 month period or if the project 
scope changes. 
Any property issues related to existing or 
proposed Ausgrid easements would need to be 
addressed with Ausgrid property group. 

Impacts on the Ausgrid infrastructure have 
been noted and addressed in the concept 
design. Further consideration would be 
provided during the development of the 
detailed design. 

Section 3.5 
Appendix K 

NextGen No further comment following review of the 
formal consultation letter. NextGen is satisfied 
that all the issues identified in previous 
discussions have been captured in the 
consultation letter. 

n/a n/a 
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Service 
provider 

Consultation summary Response Cross reference to 
relevant section in the 

REF 

Tuggerah 
Westfield 
Shopping 
Centre 

Westfield note that the considerable portion of 
land which may need to be acquired under 
compulsory acquisition is not in line with the 
promotion and development of the Town 
Centre objective to allow for a vibrant mixed-
use Town Centre. 
 
Westfield have expressed concerns regarding 
the current configuration and request a 
meeting with RMS. 

A follow up informal meeting between RMS 
and Westfield took place on 10 July 2012 to 
clarify issues raised. At the completion of the 
meeting Westfield indicated support for the 
proposed upgrade and have agreed to lease 
properties Lot 2 DP521487 and Lot 101 
DP740706 to RMS as ancillary facility sites 
during construction of the proposal. 

Section 3.6.2 

Mine 
Subsidence 
Board 
 

The Mine Subsidence Board confirms that the 
proposal is not within a proclaimed Mine 
Subsidence District and is therefore not subject 
to any building restrictions imposed by the 
Mine Subsidence Board. 

n/a n/a 

DPI (Fisheries 
& 
Aquaculture) 

Tuggerah Creek is important key fish habitat 
within the central coast region. The 
Department recommends that the project is 
designed to: 

RMS has addressed each of DPI’s (Fisheries 
and Aquaculture) as follows: 

 

 Maintain fish passage at all stages during and 
following construction. 

The proposal may temporarily block fish 
passage during the construction of culverts 
and bridges and accordingly, a permit to block 
fish passage would be required under section 
220(1) of the FM Act. Any works over and 
around Tuggerah Creek, including the 
temporary bridge would follow the principles 
outlined in “Why do fish need to cross the 

Section 6.3.3 
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Service 
provider 

Consultation summary Response Cross reference to 
relevant section in the 

REF 
road? Fish passage requirements for waterway 
crossings” (Fairfull and Witheridge 2003). 

 Minimise potential erosion and sedimentation 
impacts to the river during and following 
construction. 

During construction of the proposal erosion 
and sedimentation controls would be used to 
minimise potential impacts to Tuggerah River 
and Mardi Creek.  

Section 6.3.3 
 

 The Department’s preference is for the bridge 
to be designed so that pylons do not encroach 
within the banks of the Tuggerah Creek. 

The concept design initially required placement 
of one pylon in the creek. Following DPI 
(Fisheries and Aquaculture) comment the 
design was revised to relocate the pylon 
further away from the creek. RMS and 
RailCorp safety design requirements and 
existing road alignment requirements prevent 
the pylon from being completely removed from 
the creek, and a portion of the pylon casing 
would be constructed on the creek 
embankment. Follow up with the DPI 
(Fisheries and Aquaculture) on the 
modifications to the design was undertaken on 
10 October 2012 (refer to Appendix K). DPI 
provided a second submission on the 14 
October 2012 indicated that DPI (Fisheries and 
Aquaculture) has no objection to the proposed 
location of the bridge pylon on the modified 
design (refer to Appendix K). 

Section 2.6.2 
Appendix K 

 As these works are likely to involve dredging 
and reclamation activities as defined under the 

RMS acknowledge the construction of the new 
rail overbridge over Tuggerah Creek is 
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Service 
provider 

Consultation summary Response Cross reference to 
relevant section in the 

REF 
FM Act, RMS are required to formally notify the 
Department of these works under section 199 
of the FM Act. Fisheries NSW requires a copy 
of this REF, including details of environmental 
mitigation measures and plans for the 
proposal. 

classified as dredging and/reclamation 
activities according to section 198 A of the FM 
Act. Prior to works occurring, formal notification 
of the Minister of the Department of Primary 
Industries would be undertaken and any 
matters raised within 28 days would be taken 
into account. 
A copy of the REF would be provided to the 
DPI (Fisheries and Aquaculture) for 
consideration when it is placed on public 
display. 

RailCorp Consultation with RailCorp has been ongoing 
and has included meetings on 5 March and 15 
October 2012. Although this consultation has 
informed the development of the concept 
design, especially with respect to the bridge 
across the Main Northern Railway Line, no 
formal submission has been received from 
RailCorp. RMS will continue to consult with 
RailCorp as the design progresses. RailCorp 
has been provided with the Flood Impact 
Assessment but no response regarding the 
assessment has been provided. 

Issued raised by RailCorp have been 
considered and where possible incorporated 
into the design and construction staging. 
Consultation is ongoing with RailCorp. 

n/a 

Office of 
Environment 
and Heritage 

Consultation was undertaken with OEH 
through participation at workshops and 
meetings. Issues addressed with them 
included hydrology, drainage, flooding and 

Issues raised by OEH during workshops and 
meetings have specifically focused on flooding 
and hydrology impacts and these been 
considered in the development of the concept 

Section 6.3 
Section 6.5 
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Service 
provider 

Consultation summary Response Cross reference to 
relevant section in the 

REF 
ecological issues associated with the proposal. design and the flood impact assessment (refer 

to Section 6.5). Comments made by OEH 
were taken into account when finalising the 
Flood Impact Assessment.  

Bus operators, 
emergency 
service 
providers etc 

Consultation has included participation at 
workshops during the development of the 
concept design. Furthermore consultation 
would be ongoing during construction advising 
of staging details and any access issues. 

n/a n/a 

NBNCo NBNCo has requested that RMS include an 
additional conduit along the north side of 
Wyong Road for future developments planned 
within the area.  

RMS will further investigate the inclusion of 
one additional conduit along the north side of 
Wyong Road for future NBNCo developments 
during detailed design. 

n/a 

 



 

5.6 Ongoing or future consultation 
5.6.1 Community 
This REF will be placed on public display for comment. Following the submissions 
period, RMS will collate submissions. After consideration of community comments 
RMS will determine whether the proposal should proceed as proposed, or whether 
any alterations to the proposal are necessary.   
 
The toll free information line would also be available for any queries that the 
community or affected road users may have during the public display period and 
during construction. Additionally, RMS will continue to update the project website and 
issue community updates during the display of this REF and during construction. The 
project website address is as follows: 
http://www.rta.nsw.gov.au/roadprojects/projects/central_coast_region/pacific_highwa
y/wyong_rd/index.html 
 
All directly affected landholders would be consulted prior to commencement of 
construction activities and access to private properties would be maintained, in 
consultation with individual landholders. Consultation would be undertaken with those 
property owners whose land would be acquired to ensure that their concerns are 
clearly understood and can be addressed wherever possible. Consultation would 
also be undertaken with affected landowners prior to and during construction in 
regards to noise impacts, individual noise mitigation treatments and night works. 
 

5.6.2 Government agency and service providers 
Government agencies such as DPI (Fisheries and Aquaculture), RailCorp, Wyong 
Shire Council, bus operators and emergency service providers would continue to be 
consulted prior to and during construction, specifically in regard to staging plans, 
traffic management, road and rail shut-downs, impacts to waterways, fish passage 
and activities identified as dredging/reclamation works.  
 
Service providers such as Telstra, Optus, Jemena and Energy Australia would 
continue to be consulted to ensure the design adheres to their requirements and to 
ensure no services are inadvertently impacted by the proposal. 
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6 Environmental assessment 
This section of this REF provides a detailed description of the potential environmental 
impacts associated with the construction and operation of the proposal. All aspects of 
the environment potentially impacted upon by the proposal are considered. This 
environmental assessment includes consideration of the factors specified in the 
guideline Is an EIS required? (DUAP 1999) as required under clause 228(1)(b) of the 
Environmental Planning and Assessment Regulation 2000. The factors specified in 
clause 228(2) of the Environmental Planning and Assessment Regulation 2000 are 
also considered in Appendix A. Site-specific safeguards are provided to ameliorate 
the identified potential impacts. 

6.1 Traffic and transport 
A Traffic and Transport Assessment was prepared by SKM in July 2012 and is 
included in Appendix L. A summary of the assessment has been provided below.  

6.1.1 Methodology 
The study area for the Traffic and Transport Assessment includes the local road 
network immediately adjacent to the proposal as well as major state transport links, 
regional roads and local roads that link to the Pacific Highway and Wyong Road 
intersection. These features are shown in Figure 6-1. The Traffic and Transport 
Assessment used a combination of empirical data and predicted modelling to identify 
the potential impacts of the proposal.  
 

Data used 
Empirical data was analysed to establish: 

• Traffic profiles to identify peaks in traffic flow. This was derived from heavy and 
light vehicle traffic counts. 

• Mid-block performance to identify whether the road is carrying more traffic than 
it was designed to carry. This is measured by volume to capacity ratios (where 
a value over 1 indicates that the traffic volume exceeds road capacity). 

• Intersection performance. This is measured by factors such as  
− Queue length: Length of the queue of traffic on the worst (most delayed) 

approach to the intersection.  
− Average intersection delay: The average time a vehicle would have to 

wait before being able to pass through the intersection. 
− Level of service (LoS): A six-point scale used as a measure of 

intersection performance for traffic lights, give way signs and 
roundabouts. It is based on the average time that a vehicle would have to 
wait at the intersection (average intersection delay). Refer to Table 6-1 
for criteria for LoS. 

− Degree of saturation: A measure of how much of an intersection’s 
capacity is being used. A value of one indicates that the intersection is 
operating at full capacity and is likely to experience severe congestion. 
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Table 6-1 Level of service (LoS) criteria for intersections (RTA 2002) 

 

LoS Average delay per 
vehicle (seconds) 

Traffic signals and 
roundabout 

Give way and stop 
signs 

A Less than 15 Good operation Good operation 

B 15 to 28 Good with acceptable 
delays and spare 
capacity 

Acceptable delays and 
spare capacity 

C 29 to 42 Satisfactory Satisfactory, but accident 
study required 

D 43 to 56 Operating near capacity Near capacity and 
accident study required 

E 57 to 70 At capacity; at signals, 
incidents would cause 
excessive delays 

At capacity, requires 
other control mode 

F More than 70 Over capacity Extreme delay, traffic 
signal or other major 
treatment required 

Modelling 
Quadstone Paramics traffic modelling software was used to simulate traffic 
conditions with and without the proposed Tuggerah Town Centre for simulation years 
2015, 2025 and 2035. Modelling was used to assess the following for the 
intersections in the study area: 

• Demand release: Reflects the ability for the intersection to allow uncongested 
access to new traffic during the peak hour. Blocked (unreleased) vehicles are 
vehicles that cannot pass through the intersection during the peak hour.  

• Network performance: Commonly measured in terms of the vehicle kilometres 
travelled (VKT) and vehicle hours travelled (VHT). Increases in VKT indicate 
that vehicles are forced to travel longer distances, while increases in VHT 
indicate increased congestion in the road network. Together, these parameters 
can reflect average speed on the network.  

• Number of stops: Measure of effective traffic flow through the traffic network. 
The fewer the number of stops, the higher the operational efficiency of the 
network and the better the traffic flow. 

• Travel times: The time taken to travel between various points in the network. 
• Queue length: Length of the queue of traffic on the worst (most delayed) 

approach to the intersection. 
 
SIDRA modelling software was used to model intersection performance within the 
study area. SIDRA was used to identify the LoS for predicted traffic volumes in 2015 
and 2025. 
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6.1.2 Existing environment 
Transport infrastructure 
A detailed description of the existing roads and road infrastructure in and around the 
proposal is provided in Section 2.2. The main features of relevance to the traffic and 
transport impact assessment are described below. 
 

Road network 
The transport network considered in the region is comprised of a mix of state, 
regional and local links. These links are illustrated in Figure 6-1 and include: 

• F3 Sydney-Newcastle Freeway (F3 Freeway): this road links Sydney to the 
Central Coast, Newcastle and the Hunter regions and carries a mix of 
commuter traffic, road freight transport and recreational travellers. It carries 
more than 75,000 cars and 7,000 heavy vehicles per day (RMS 2012). 

• Pacific Highway: has historically been the main transport route between 
Sydney and Brisbane but has been superseded by the F3 Freeway. Within the 
region this highway is generally a two lane highway and is a strategic corridor 
which connects the growing urban, commercial and industrial precincts in the 
Gosford and Wyong local government areas. The speed limit along the Pacific 
Highway within the study area is 60 kilometres per hour. Within the study area, 
the highest average daily traffic for the Pacific Highway was recorded at more 
than 31,000 vehicles per day between Wyong Road and Anzac Road.  

• Wyong Road: this is the major road which links the F3 Sydney-Newcastle 
Freeway to Tuggerah, Wyong and the surrounding suburbs. It is generally a 
four lane road near the proposal. The speed limit along Wyong Road within the 
study area is 70 kilometres per hour. Within the study area, the highest 
average daily traffic along Wyong Road was about 39,000, for the section 
between the Pacific Highway and Reliance Drive.  

• Other local roads: including Anzac Road and Mildon Road to the north, 
Reliance Drive to the south, Bryant Drive to the east and Gavenlock Road, 
Tonkiss Street and Woodbury Park Drive to the west. The residential road 
located to the south of the proposal comprises Tambelin Street, Yaldeeme 
Close, Hillview Crescent and Arunta Road. 

 

Public transport 
The Main Northern Rail Line links Sydney with Wallangarra (QLD). Interstate, 
intercity and local rail services use this railway line daily for commuting and freight 
services. The railway line is currently comprised of two lines. Tuggerah railway 
station is located immediately to the north-east of the proposal and can be accessed 
via Bryant Drive and the Pacific Highway. RailCorp has a proposal to construct high 
speed tracks in the future that would straddle the two existing tracks. 
 
Bus services near the proposal are operated by Busways and Red Bus Services. 
These generally use either, Wyong Road and the Pacific Highway as part of their 
routes. Services are provided in regular intervals throughout the day. These services 
link Tuggerah with the suburbs of Chittaway Point, Chittaway Bay, Tuggerawong, 
Tacoma South, Alison, Wyong, Woodbury Park, Ourimbah and Wyong.  
 
Bus interchanges near the proposal are located adjacent to Tuggerah Westfield 
Shopping Centre and the Tuggerah railway station. Other bus stops in the area are 
on the Pacific Highway near Tambelin Avenue and on the Pacific Highway adjacent 
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to Tuggerah railway station (refer to Figure 6-1). Bus routes for the area surrounding 
the proposal have been shown on Figure 6-2.  
 

 
Figure 6-2 Public bus services (source: TransportInfo website) 
 

Pedestrian and cycle facilities 
There are limited pedestrian and cycling facilities within the study area. These 
facilities link Tuggerah Westfield Shopping Centre, Tuggerah railway station, Anzac 
Road Industrial Area, the Supa Centa Tuggerah and Tuggerah Business Park. These 
are shown on Figure 2-1. 
 

Traffic environment 
Speed limits within the study area range from 50 and 60 kilometres per hour on local 
roads to 70 kilometres per hour on Wyong Road. A 40 kilometres per hour school 
zone exists along the Pacific Highway near Tonkiss Street, however, this is located 
about 650 metres to the south-west of the proposal.  
 
Intersections within the study area are shown on Figure 6-1 and described in 
Table 6-2. 
 

Table 6-2 Intersections in the study area 

No. Intersection Treatment 

1 Wyong Road/ Bryant Drive/ Reliance Drive Roundabout 

2 Wyong Road/ Pacific Highway Roundabout 

3 Wyong Road/ Gavenlock Road Roundabout 

4 Wyong Road/ Westfield Shopping Centre Access Signals 

5 Wyong Road/ Tonkiss Street/ Woodbury Park Drive Roundabout 

6 Sydney-Newcastle Freeway southbound on-ramp/ 
southbound off-ramp/ Wyong Road Give way 
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No. Intersection Treatment 

7 Sydney-Newcastle Freeway northbound on-ramp/ 
northbound off-ramp/ Wyong Road Give way 

8 Pacific Highway/ Anzac Road Signals 

9 Pacific Highway/ Mildon Road Roundabout 
 

Traffic volume 
Traffic count surveys undertaken in 2011 (summarised in Table 6-3) show that the 
busiest stretch of Wyong Road is between the Pacific Highway and Reliance Drive, 
with peaks of 18,777 vehicles/hour eastbound and 19,795 vehicles/hour westbound. 
Reliance Drive is located around 900 metres to the south-west of the Bryant Drive 
and Wyong Road intersection. The busiest stretch of the Pacific Highway is between 
Wyong Road and Anzac Road, with peaks of 13,866 vehicles/hour northbound and 
17,320 vehicles/hour southbound.  
 
Table 6-3 Traffic distribution along Wyong Road and the Pacific Highway 

Road Survey site Direction 

Average 
Daily 

Traffic 
(veh/day) 

Average 
Weekday 

Traffic 
(veh/day) 

AM Peak 
Hour 

(veh/hr) 

PM Peak 
Hour 

(veh/hr) 

Wyong 
Road 

200 m west of 
Tonkiss Street 

Eastbound 13,940 14,833 1,300 1,096 
Westbound 13,985 14,852 872 1,219 

Pacific 
Highway 

300 m north of 
Mildon Street 

Southbound 12,501 13,421 984 973 
Northbound 16,079 17,153 1,186 1,385 

Wyong 
Road 

Between the 
Pacific Highway 
and Gavenlock 
Road 

Eastbound 17,074 18,117 1,275 1,522 
Westbound 

15,783 16,602 1,344 1,344 

Wyong 
Road 

Between the 
Pacific Highway 
and Reliance Drive 

Eastbound 17,512 18,777 1,280 1,594 
Westbound 18,329 19,795 1,399 1,443 

Wyong 
Road 

Between Reliance 
Drive and Ibis 
Road 

Eastbound 15,687 16,478 1,135 1,502 
Westbound 16,158 17,158 1,399 1,169 

Pacific 
Highway 

Wyong Road and 
Gavenlock Road 

Northbound 21,84 2,369 187 188 
Southbound 2,880 3,216 229 266 

Pacific 
Highway 

300 m south of 
Fowler Road 

Northbound 2,875 3,103 233 251 
Southbound 3,234 3,513 237 324 

Pacific 
Highway 

Between Wyong 
Road and Anzac 
Road 

Southbound 15,985 17,320 1,311 1,336 
Northbound 13,227 13,866 1,026 1,113 

 
The traffic survey sites along Wyong Road indicated about a 50/50 split for average 
daily traffic in each direction for both the weekdays and the weekend. In comparison 
the Pacific Highway, had about a 45/55 average daily traffic split for northbound and 
southbound directions respectively. 
 



 

Clearly defined morning and evening peak periods were identified for the traffic 
survey sites. The morning peak period was found to be shorter than the evening 
period peak. Traffic volume was found to be slightly higher for the evening peak 
period. Traffic volume during the weekend is lower with no distinct peak periods. 
 
Heavy vehicle volumes were found to be higher along Wyong Road and the Pacific 
Highway to the north-east and north-west of the intersection, respectively. The 
highest volume of heavy vehicles was recorded on Wyong Road between the Pacific 
Highway and Gavenlock Road. Table 6-4 shows the average total number of heavy 
vehicles (trucks with two or more axles, semi-trailers and B doubles) on a typical 
weekday over 24 hours. Heavy vehicles were found to make up between 11 and 33 
per cent of average daily traffic during weekdays, and between six and 24 per cent of 
traffic during weekends at the surveyed sites.  
 

Table 6-4 Average weekday daily heavy vehicle traffic 

Road Survey site Eastbound/ 
Northbound 

Westbound/ 
Southbound 

HV 
vehicles 

% of total 
traffic 

HV 
vehicles 

% of total 
traffic 

Wyong 
Road 

200 m west of Tonkiss 
Street 2,081 15% 1,389 10% 

Pacific 
Highway 

300 m north of Mildon 
Street 2,410 15% 1,390 11% 

Wyong 
Road 

Between the Pacific 
Highway and 
Gavenlock Road 

3,053 18% 2,688 17% 

Wyong 
Road 

Between the Pacific 
Highway and Reliance 
Drive 

1,760 10% 1,927 11% 

Wyong 
Road 

Between Reliance 
Drive and Ibis Road 1,176 7% 2,613 13% 

Pacific 
Highway 

Wyong Road and 
Gavenlock Road 312 14% 257 9% 

Pacific 
Highway 

300 m south of Fowler 
Road 347 12% 257 8% 

Pacific 
Highway 

Between Wyong Road 
and Anzac Road 762 6% 892 6% 

 

Travel Restrictions Vehicle Routes 
According to the RMS (2011) travel restrictions vehicle routes map for Wyong, the 
northern leg of the Pacific Highway, Gavenlock Road and the eastern and western 
leg of Wyong Road are classified as roadways that heavy vehicles can access. 
These vehicles include B-doubles up to 25/26 metres long and 4.6 metres high. The 
southern leg of the Pacific Highway can accommodate vehicles 4.6 metres high but 
is not a B-double route.  
 
The northern leg of the Pacific Highway has a route travel restriction (B237) whereby 
B-doubles are restricted from entering the Wyong central business district between 
the hours of 7:00am and 5.30pm. The southern section of Gavenlock Road is also 
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subject to a similar route restriction (B135) whereby no travel is permitted for heavy 
vehicles between 8:00am and 6:00pm.   
 

Operational performance 
An operational performance assessment was undertaken as part of the Traffic and 
Transportation Assessment (see Appendix L), and is summarised below. 
 

Capacity 
Volume capacity ratios for half of the survey sites were found to be above 65 per 
cent. This indicates that current traffic volume during morning and evening peak 
periods is relatively high. Sites on the Pacific Highway between Wyong Road and 
Mildon Road exhibited volume capacity ratios close to or above 1.0. This indicates 
that this stretch of road experiences severe congestion and is operating above 
practical capacity. Overall, the study area has limited reserve capacity for additional 
traffic volume.  

Intersections 
Overall, intersection performance in the study area was generally acceptable, 
operating at a satisfactory LoS (LoS C), with the exception of the Pacific Highway 
and Wyong Road intersection (intersection number 2) (refer to Table 6-6 and Table 
6-7). 
 
During peak morning periods the Pacific Highway and Wyong Road intersection 
operates with a 4,492 vehicle per hour intersection volume and an average 
intersection delay of 90 seconds. The worst approach to the intersection (the Wyong 
Road eastern approach) has queues exceeding more than 200 metres during the 
morning peak. The intersection therefore operates at over capacity (LoS F) during 
morning peak times.  
 
During peak evening periods, the Pacific Highway and Wyong Road intersection 
operates near capacity, with a 4,520 vehicle per hour intersection volume and an 
average intersection delay of 44 seconds. The intersection operates at near capacity 
(LoS D) during evening peak times. The queue lengths at the worst approach 
(Wyong Road eastern approach) are about 135 metres.  
 
The difference in average intersection delay for the morning and evening peak 
periods relates to the shorter duration of the morning peak. Since the traffic flows 
occur over a shorter period of time in the morning, there is a higher concentration of 
vehicles using the intersection and longer traffic queues and delays result.  
 
Overall, the Pacific Highway and Wyong Road intersection was found to be operating 
at or close to capacity with the intersection exhibiting moderate to severe congestion. 
 
Crash history 
Crash data obtained by RMS between January 2005 and December 2009 for the 
Pacific Highway and Wyong Road intersection was also analysed as part of the 
Traffic and Transportation Assessment (refer to Appendix L). Crash data were 
obtained for the area of Wyong Road between Gavenlock Road and the Pacific 
Highway and for the Pacific Highway between Tambelin Street and Anzac Road.  
 
During the five-year period, a total of 106 crashes were recorded which resulted in 34 
injuries. Of these 34 injuries, two crashes involved collisions with a pedestrian.  
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Fifty-five crashes occurred at the Pacific Highway and Wyong Road intersection. A 
breakdown of the crash types at the intersection is provided in Table 6-5. The 
majority of crashes at the intersection were rear-end crashes for the Wyong Road 
westbound approach to the intersection, and resulted from the limited sight lines 
across the Tuggerah Rail Overbridge and the extensive queues at the intersection.  

Table 6-5 Crash types at the Pacific Highway and Wyong Road intersection 
(RTA 2002) 

 

Crash type Number of 
crashes 

Proportion of the 
crashes 

Vehicles from the same direction 44 76% 

Vehicles from the opposite direction 8 14% 

Vehicles from adjacent approaches 2 3% 

Vehicle off-path on straight road 4 7% 

6.1.3 Potential impacts 
Construction 
Potential construction impacts associated with the proposal have been discussed in 
further detail in the following sections. Given their limited extent and duration, 
construction impacts to traffic and transport are not considered to be substantial. 
 

Partial road closures, construction speed limits 
The proposal would require partial closure of portions of Wyong Road and the Pacific 
Highway during various stages of construction (refer to Section 3.3.6). This would 
result in potential delays and increased travel time for motorists. In some cases, this 
would result in noticeably increased queue lengths. In addition, construction speed 
limits would apply to road segments directly adjacent to construction sites. These 
may lead to short term travel delays for motorists.  
 
It is anticipated that these minor changes to travel time and longer-than-usual queue 
lengths would be localised and would not cause secondary impacts to the broader 
road network. Moreover, although these impacts could be experienced for a period of 
up to 24 months, they would be variable and temporary in nature, and accordingly 
are considered acceptable within the context of the construction activity. While these 
impacts are unavoidable, construction staging has been developed to limit the 
potential impacts to traffic flows (refer to Section 3.3.1). This would involve 
maintaining one lane of traffic in each direction at all times throughout the 
construction period.  
 

Construction traffic 
Construction traffic would generally use the Pacific Highway, Wyong Road, the F3 
Freeway and the arterial road network to access the proposal. Access to the ancillary 
facility site would be via Wyong Road.  
 
There would be an increase in construction traffic using the adjacent road network. 
This would generally be comprised of utility vehicles, delivery trucks and heavy 
vehicles. These vehicles would be associated with construction workers travelling to 
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and from worksites, the delivery of heavy vehicles and machinery, the delivery of 
construction materials and the movement of spoil or materials within the site. The 
proposal would result in an estimated 44 two-way vehicle movements per day for the 
construction period. This would comprise of an estimated 10-20 heavy vehicles and 
20-30 light vehicles, although vehicle movements may increase during the 
earthworks and bridge construction phases. Given the traffic volumes that currently 
use the intersection and approach roads, including heavy vehicles, the additional 
traffic associated with construction is not expected to have a substantial impact to 
existing traffic flows.  
 
Short-term manual traffic control would be used to manage heavy vehicle entry and 
exit from the construction site and the movement of materials within the construction 
site. These movements would be limited to the beginning and end of shifts where 
practicable. In addition, to reduce the impact to motorists, only left-in/left-out 
movements from the construction site would be permitted. Manual traffic control is 
likely to result in some traffic delays for motorists, however, these delays would be 
localised and of a short duration.  
 
Provision would need to be made for some staff parking at the construction site, 
although this would be limited to plant and vehicles specifically required for 
construction activities. It is anticipated that up to 40 workers would require car 
parking spaces. To limit the impact of the proposal on existing parking facilities, a 
temporary parking area would be provided at the ancillary facility site for use by 
construction staff. Accordingly, the additional construction vehicles associated with 
the proposal are not expected to have a substantial impact on the capacity of existing 
parking facilities in the study area.  
 

Access 
Access to some residential, commercial and industrial properties would be affected 
by construction. For instance, modified access would be provided to residential 
properties along Tambelin Street, Hillview Crescent, Yaldeeme Close and Arunta 
Road during the upgrade of the Pacific Highway south-west of the intersection. While 
interruptions to access would be required at various times, any interruptions would be 
for a short period. Affected property owners would be notified before any such 
access interruptions, and where necessary alternative arrangements would be put in 
place.  
 
Pedestrian and cyclist access would be modified during construction of the proposal 
as shared use cycle and pedestrian pathways are extended and/or realigned. At-
grade pedestrian crossings would also be created as part of the proposal and 
existing pedestrian access routes would be tied in to these. When existing pedestrian 
pathways are modified during construction, temporary access routes would be 
provided to allow for the ongoing safe passage of pedestrians between the main 
destinations surrounding the proposal during all construction stages.  
 
Cyclist road access would be limited during the construction of the proposal, as road 
shoulders would be narrowed. Cyclists would have to use the traffic lanes for access 
along Wyong Road and the Pacific Highway. Alternatively cyclists could change their 
route during the construction period or make use of the shared use pedestrian/ cyclist 
facilities. Alternative routes for cyclists would be investigated during detailed design 
(refer to Section 6.1.4).  
 
Construction is not expected to have an impact on emergency service access, as 
vehicular access along all roads would be maintained. 
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Public transport 
Bus stops may require relocation or modification during construction in order to 
provide safe access for commuters. This would be undertaken in consultation with 
the bus service providers. The two bus stops on Wyong Road near Tambelin Avenue 
would be lost due to construction works. Temporary bus stops would be relocated no 
further than 100 metres from the existing bus stops. The other bus stops on Wyong 
Road adjacent to the Tuggerah railway station would not be relocated. CityRail would 
also be consulted regarding track work bus stop locations. Bus stops would be 
reinstated after construction is complete. 
 
Because road access would be maintained during construction, bus routes would not 
be affected by the proposal. There is, however, potential for delays to bus commuters 
due to increased travel times through the intersection. 

Safety 
There may be safety risks associated with construction activities occurring directly 
adjacent to traffic. In addition, the introduction of new construction access points 
where construction vehicles would slow down, enter and turn into work sites has the 
potential to affect the safety of other road users. This would be managed through the 
implementation of a Traffic Control Plan (TCP) (discussed further in Section 6.1.3). 
 

Railway line 
Construction of the new rail overbridge is expected to require up to eight rail track 
possessions (refer to Section 3.3.1). These possessions would indirectly affect rail 
commuters through a potential increase in travel times, as they would have to catch 
track work buses.  
Travel times may be increased due to construction speed limits and partial road 
closures could indirectly affect rail commuters accessing Tuggerah railway station. 
Measures to minimise potential traffic and transport impacts are listed in Section 
6.1.4. 
 
Heavy vehicles 
Heavy vehicles access to adjacent businesses may potentially be impacted during 
construction of the proposal, specifically during any out of hour’s work which may 
coincide with times that heavy vehicles can access the Pacific Highway, Wyong 
Road and Gavenlock Road. As such there is potential for delays to the delivery and 
pick up of goods for heavy vehicles, specifically B-doubles, accessing the Pacific 
Highway, Wyong Road and Gavenlock Road during construction of the proposal.  
 
Alternate routes do however exist within the region that avoids the proposal. To the 
north this includes accessing areas such as the Wyong central business district from 
Sparks Road, the F3-SH10 Connection Freeway and Wyee Road. There is no 
alternate heavy vehicle route from the south or the east. 
 
Operation 
The traffic and transport implications of the operation of the proposal are discussed in 
the following sections. Note that the discussion on potential impacts of the proposal 
during operation incorporates traffic volumes associated with the proposed Tuggerah 
Town Centre. Overall, it is anticipated that operation of the proposal would enhance 
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the performance of the Pacific Highway and Wyong Road intersection and adjacent 
road network, while improving safety. 
 

Improved network performance 
Network operational costs were measured within the Paramics model (refer to 
Section 6.1.1) in terms of the total vehicle kilometres and hours travelled (further 
discussed in Appendix L). The modelling results indicated that the proposal resulted 
in reduced travel times and a substantial improvement in travelling speed through the 
intersection.  
 

Improvement in road user travel times 
Modelling indicated that in the absence of an upgrade, the intersection would 
continue operating above practical capacity, with severe congestion and delays. 
Modelling for all scenarios years, with the proposed Tuggerah development, for 
morning and afternoon peak times resulted in reduced travel times. This was a 
product of the additional capacity provided by the proposal and the improved balance 
of traffic which was facilitated by the signalisation of the intersection, especially for 
the approaches to the intersection from the south-east (Wyong Road) and north-east 
(Pacific Highway). Savings of up to five minutes in travel time were identified for 
westbound traffic on Wyong Road travelling to the Pacific Highway (northbound). 
 

Reduction in queue lengths 
Queue length simulation indicated that the proposal would result in substantial 
reduction in queuing for the network. At the worst leg of the intersection (the 
westbound traffic on the south-east leg of Wyong Road), queue reductions of 
between about 200 and 300 metres were identified. Although some queues were 
observed during peak periods on the south-western leg of the Pacific Highway, this 
did not result in substantial congestion. 
 

The number of stops  
The number of stops was simulated for cars, light trucks and heavy vehicles for all 
scenarios (refer to Appendix L). For all scenarios, the proposal was found to require 
fewer stops for all vehicles during morning and afternoon peak times. The results 
indicated that the intersection would operate at a higher level of efficiency resulting in 
less vehicle delay.  
 

Intersection performance 
Traffic modelling results for 2011, 2025 and 2035 indicated that in the base case 
scenario (current network configuration with 1.6 per cent forecast traffic demand) the 
performance of the Pacific Highway and Wyong Road intersection and other 
intersections in the study area would further deteriorate. It is estimated that the 
intersection would operate at LoS E in the morning peak and LoS F in the evening 
peak in 2035, experiencing severe congestion. Other intersections in the study area 
would operate within an acceptable LoS (LoS C or higher). 
 
Modelling indicated that the construction of the proposal would result in an 
improvement in the LoS at the Pacific Highway and Wyong Road intersection for both 
the morning and evening peak periods. The intersection would be expected to 
operate within the acceptable LoS C in both the 2025 morning and evening peak, 
both with and without the Tuggerah Growth Centre demand. In 2035, the intersection 
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is expected to operate at LoS C during the morning peak period and LoS D during 
the evening peak period. The drop in LoS for the 2035 evening peak is a result of the 
predicted growth in traffic. During all simulated years, all other intersections in the 
study area would also be likely to experience acceptable traffic conditions.  
 
Tables 6-5 and 6-6 detail the intersection LoS under existing conditions, the base 
case and proposal scenarios. 
 

Public transport, rail and emergency services 
Bus and emergency services would benefit from shorter travel times, queue lengths 
and improvements to the road network efficiency. 
 
Operation of the proposal would not have an impact on rail traffic, and the design of 
the proposal has catered for a future widening of the Main Northern Rail Line. 
 

Safety 
The safety of all road users including pedestrian, cyclist and motorists would be 
improved during the operation of the proposal. 
 
The proposal would result in improved sight distance for vehicles approaching the 
intersection, thereby reducing the incidence of rear end crashes. Installation of a 
signalised intersection would reduce the incidence of risk-taking currently 
experienced through the roundabout and which was identified to be a cause for 
several crashes at the intersection.  
 

Access  
During operation, the proposal would require long term changes to the road 
configuration through the inclusion of additional lanes, medians, traffic signals and a 
new rail overbridge. The changes to the road configuration would improve access 
and connectivity for local and regional communities by reducing traffic congestion, 
and improving safety for motorists as well as providing opportunities for walking and 
cycling. Access to residential and commercial businesses surrounding the proposal 
would be retained with the exception of changes to property access at:  
• 1 Tambelin Street, Tuggerah. 
• 76 and 78 Pacific Highway, Tuggerah. 
 
Further details of the changes to access arrangements at these three properties and 
mitigation measures to reduce the impacts are included in Section 6.13.  
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2 Pacific Highway / Wyong Road Roundabout* 4,492 90 F 4,049 57 E 3,996 41 C 4,181 71 F 4,018 39 C 

1 Wyong Road / Reliance Drive Roundabout 3,337 20 B 3,270 18 B 3,270 17 B 3,281 18 B 3,273 18 B 

3 Wyong Road / Gavenlock 
Road Roundabout 2,831 14 A 2,091 14 A 2,010 14 A 2,237 14 B 2,198 12 A 

4 Wyong Road / Westfield 
access Signals 2,185 6 A 1,804 6 A 1,750 6 A 2,006 6 A 1,967 6 A 

5 Wyong Road / Tonkiss Street Roundabout 2,802 16 B 1,982 15 B 1,934 15 B 2,166 15 B 2,130 15 B 

8 Pacific Highway / Anzac Road Signals 3,249 14 A 2,863 21 B 2,843 20 B 2,676 19 B 2,695 19 B 

9 Pacific Highway / Mildon Road Roundabout 2,965 14 A 2,686 14 A 2,689 14 A 2,526 13 A 2,539 13 A 

10 Pacific Highway / Gavenlock 
Road Priority 700 17 B 643 17 B 661 17 B 554 15 B 546 15 A 

11 Pacific Highway / Tonkiss 
Street Priority 838 19 B 683 16 B 690 16 B 554 15 B 559 14 A 
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Table 6-7 Afternoon peak hour traffic for major intersections 
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2 2. Pacific Highway / Wyong 
Road Roundabout 4520 44 D 4,691 >100 F 4,851 42 C 4,665 >100 F 4,850 44 D 

1 1. Wyong Road / Reliance 
Drive Roundabout 3409 15 B 3,808 17 B 3,939 20 B 3,928 20 B 4,089 21 B 

3 3. Wyong Road / Gavenlock 
Road Roundabout 2744 14 A 2,908 16 B 2,879 16 B 2,885 16 B 2,893 16 B 

4 4. Wyong Road / Westfield 
access Signals 1918 9 A 2,053 6 A 2,078 12 A 2,085 6 A 2,147 6 A 

5 5. Wyong Road / Tonkiss 
Street Roundabout 2689 15 B 2,748 16 B 2,751 16 B 2,697 16 B 2,747 16 B 

8 8. Pacific Highway / Anzac 
Road Signals 3161 15 B 3,047 23 B 3,163 27 B 2,997 23 B 3,131 27 B 

9 9. Pacific Highway / Mildon 
Road Roundabout 2563 13 A 2,733 14 A 2,764 14 A 2,687 14 A 2,761 14 A 

10 10. Pacific Highway / 
Gavenlock Road Priority 656 16 B 620 16 B 666 17 B 635 16 B 711 18 B 

11 11. Pacific Highway / Tonkiss 
Street Priority 723 16 A 666 15 B 711 17 B 671 16 B 752 17 B 

 



 

 
Designated points for pedestrians and cyclists would be provided at areas where 
pedestrians and cyclists could cross safely. Additional pathways and the upgraded 
underpass would improve connectivity between the main destinations within the 
study area. Further impacts to pedestrians and cyclists are discussed in 
Section 6.14.2. 
 

6.1.4 Safeguards and management measures 
A traffic management plan would be prepared for the proposal prior to construction 
and would include the safeguards and mitigation measures outlined in Table 6-8. 
 

Table 6-8 Traffic and transport safeguards and mitigation measures 

Impact Environmental safeguards Responsibility Timing 

Impacts to 
traffic flow 
and property 
access 
during 
construction 

A detailed construction traffic 
management plan (CTMP) would be 
prepared during the detailed design 
phase. The CTMP would be prepared 
in accordance with the RMS Guide to 
Traffic Control at Work Sites and 
would include guidelines, general 
requirements and procedures to be 
used when activities or areas of work 
have a potential impact on existing 
traffic arrangements. The CTMP 
would be submitted in stages to reflect 
the progress of work and would: 
• Identify the traffic management 

requirements during construction 
for rail, road, heavy vehicle, 
pedestrian and cycle traffic. 

• Describe the general approach 
and procedures to be adopted 
when producing specific traffic 
control plans. 

• Provide for the continuous, safe 
and efficient movement of traffic for 
both the public and construction 
workers. 

• Maintain the capacity of local 
roads. 

• Identify temporary speed 
restrictions to ensure safe driving 
environmental around work zones. 

• Minimise impacts on through and 
local traffic.  

• Maintain safe access to local 
roads, business and properties 
wherever possible. Where access 
would be temporarily interrupted 
residents and business owners 
would be notified prior to any work 

Construction 
contractor 

Pre-
construction 
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Impact Environmental safeguards Responsibility Timing 
commencing and alternative 
access routes implemented where 
practical. 

• Provide temporary works and 
traffic signals. 

• Identify the number and width of 
traffic lanes in operation. 

• Identify traffic barrier requirements 
and placement. 

• Include methods for implementing 
the traffic management plan. 

• Include methods for minimising 
road user delays. 

• Provide appropriate warning and 
advisory signposting. 

• Consider other developments that 
may also be under construction, to 
minimise traffic conflict and 
congestion that may occur due to 
the cumulative increase in 
construction vehicle traffic. 

• Provide designated pedestrian and 
cyclist access through and/or 
around the construction site to 
maximise connectivity, maintain 
access and allow safe movements. 

• Monitoring and auditing of traffic 
control measures. 

• Provide details of construction site 
parking for road and construction 
plant and staff. Note the ancillary 
site located on the old road way 
between Gavenlock Road and the 
Pacific Highway is suitable for car 
parking and possibly the 
construction compound site. 

• Include measures for managing 
complaints. 

• Make provision for consultation 
with relevant local government 
authorities, emergency services, 
the community and transport 
service providers, as appropriate.  

Impacts to 
traffic flow 
and property 
access 
during 
construction 

Traffic control plans (TCPs) would be 
prepared for the appropriate stage of 
works and implemented by suitably 
qualified personnel. Implementation of 
TCPs would be inspected as required 
for the duration of the construction 
phase in accordance with the RMS 
Traffic Control at Worksites Manual.  

Construction 
contractor 

Pre-
construction 
& 
construction 
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Impact Environmental safeguards Responsibility Timing 

Modification 
of public 
transport 
routes and 
stops 

Temporary bus stops would be 
installed to replace the two bus stops 
on the Pacific Highway that would be 
lost during construction. Temporary 
bus stops would be located as close 
as reasonable (no further than 100 
metres) to existing stops to limit 
impact to commuters and bus 
operators.  
During selection of bus stop locations, 
RMS would continue to consult with 
Busways, Red Bus Service and 
CityRail to identify appropriate sites. 
Bus stops would be reinstated after 
construction is complete. 

Construction 
contractor/ RMS 

Pre-
construction 

Impacts to 
rail traffic 
from rail track 
possessions 

The timing and duration of rail track 
possessions would be scheduled 
through consultation with RailCorp, 
and where possible be undertaken 
concurrently with other track 
possessions.  
In addition, the design of the bridge 
would be developed during the 
detailed design phase to minimise the 
number of track possessions required 
during construction. 

Construction 
contractor/ RMS 

Pre-
construction 

 

6.2 Noise and vibration 
A Noise and Vibration Assessment was prepared as part of this REF and is included 
in Appendix M. The noise and vibration assessment considered impacts from both 
the construction and operational aspects of the proposal. A summary of the 
assessment has been provided below. 
 
The study area within which potential noise impacts was assessed is depicted in 
Figure 6-3. Noise catchment areas were modelled for construction noise impacts. 
Two main noise catchments areas with noise sensitive receivers were identified in 
the area surrounding the proposal (refer to Figure 6-3). These noise catchment 
areas comprise primarily of residences. Land uses in other areas surrounding the 
proposal are industrial or commercial in nature and were not considered in detail in 
the assessment. 
 

6.2.1 Existing environment 
Land use in the area surrounding the proposal is a mixture of commercial, light 
industrial and residential zones. Residential areas are located adjacent to the 
proposal to the south and the west. There are also some residences located further 
from the proposal to the east and northwest. Commercial properties, including 
Tuggerah Westfield Shopping Centre, are located to the west and east of the 
proposal. Land use to the north of the proposal consists predominantly of light 
industrial uses. The Main Northern Rail Line runs in a north-south direction to the 



 

east of the intersection, and Tuggerah Station is located to the north-east. The 
closest residential properties are located to the west of the proposal and include 
residents located about 15 metres from the road boundary on Yaldeeme Close and 
the southern leg of the Pacific Highway. The area surrounding the proposal is 
generally flat with a small hill behind the residential properties located off Tambelin 
Street. Refer to Section 6.6 for further discussion on topography and land use. 
 
There are two main noise catchment areas containing noise sensitive receivers in the 
area surrounding the proposal (refer to Figure 6-3). These have been defined as 
follows: 

• Noise catchment area 1 (NCA 1): comprised of residences located to the west 
of Wyong Road and the north of the Pacific Highway. 

• Noise catchment area 2 (NCA 2): comprised of residences located to the west 
of Wyong Road, and south of the Pacific Highway on Tambelin Street, 
Yaldeeme Close, Arunta Crescent and Hillview Crescent. . 

 
Two additional residential areas are located to the north-west and north-east of the 
proposal. Both areas are more than 450 metres from the proposal. The area to the 
north-west is located to the west of Anzac Parade, and is separated from the 
proposal by several industrial premises and some areas of dense vegetation. The 
area to the north-east of the proposal is located on the northern most end of Bryant 
Drive and is separated from the proposal by the Supa Centa Tuggerah. As such it is 
not expected that receivers in these two areas would be impacted by the proposal. 
Land use in other areas is either industrial or commercial in nature and will not be 
considered in detail in this assessment. Tuggerah Primary School is located 
approximately 650 metres south-west of the intersection on the Pacific Highway, and 
would be unlikely to experience noise or vibration impacts directly associated with the 
proposal. 
 
Noise monitoring was undertaken between 12 June and 28 June 2012 to 
characterise existing noise levels in the area. Monitoring locations were selected to 
be representative of locations most likely to be affected by the proposal, as well as at 
locations where noise levels would primarily relate to road traffic noise, rather than 
unrelated sources (refer to Figure 6-3). Measurements from noise monitoring were 
then used to derive construction noise goals and to provide a validation of the traffic 
data used in the noise modelling scenario for the proposal.  
 
Common descriptors used in the assessment of noise impacts are generally defined 
as follows: 

• LA10: The noise level exceeded for 10 per cent of the measurement interval, 
commonly referred to as the average-maximum level. 

• LA90: The noise level exceeded for 90 per cent of the measurement interval, 
commonly referred to as the background noise level. 

• LAeq: The noise level having the same energy as the time varying noise level 
over the 15 minute interval. For traffic noise this descriptor is classified as 
LAeq(15 hour) and LAeq(9 hour) for the day and night time noise levels 
respectively. This is commonly referred to as the ambient noise level. 

• LAmax: The maximum noise level measured at a given location over the 
measurement interval. 

• Rating background level (RBL): The RBL is the overall single-figure 
background level, which is the 10th percentile of the LA90 values for each of 
the day, evening and night time periods over the whole monitoring period. 
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Monitoring for environmental noise and road traffic noise was undertaken at two 
locations:  

• 76 Pacific Highway, Tuggerah (15 metres from the Pacific Highway, to the west 
of the Pacific Highway and Wyong Road intersection). 

• 5 Yaldeeme Close, Tuggerah (20 metres from Wyong Road, to the south of the 
Pacific Highway and Wyong Road intersection). 
 

These locations are shown on Figure 6-3. A summary of the unattended noise 
monitoring results is provided in Table 6-9. 
 

Table 6-9 Summary of unattended noise monitoring results.  

Location 
Day dB(A) Extended hour dB(A) Night dB(A) 

LAmax LAeq RBL LAmax LAeq RBL LAmax LAeq RBL

76 Pacific 
Highway 82 66 51 80 64 46 76 57 37 

5 Yaldeeme 
Close 72 57 51 69 54 45 67 53 34 

 
To establish a baseline of traffic noise influence adjacent to the existing intersection, 
LAeq(15 hour) and LAeq(9 hour) data was calculated from the monitoring results. A 
summary of the results of the traffic noise monitoring is provided in Table 6-10. 
 

Table 6-10 Summary of traffic noise monitoring descriptors 

Location 
Daytime  

LAeq(15 hr) 
dB(A) 

Night time 
LAeq(9 hr)  

dB(A) 

76 Pacific Highway 66 57 

5 Yaldeeme Close 57 53 
 
The traffic noise levels at both locations were strongly influenced by noise peaks 
from individual vehicles. Trains were audible at both locations, but were particularly 
noticeable at the Pacific Highway site. 
 
The Yaldeeme Close monitoring location was partially screened from general traffic 
noise since the properties at this location are substantially lower than the grade level 
of the road. Daytime traffic noise levels were found to be substantially higher than 
night time noise levels. Current daytime noise levels at the receiver on the Pacific 
Highway were found to exceed the acute noise level criteria (refer to Section 6.2.2). 
Current night time noise levels at the receiver on the Pacific Highway and both 
current day and night time noise levels at the receiver on Yaldeeme Close are below 
the base noise criteria. 
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Noise and vibration criteria 
Construction noise criteria 
Construction noise for this proposal has been assessed in accordance with the 
Interim Construction Noise Guideline (ICNG) (DECC 2009). The guideline has been 
developed to assist with the management of noise impacts, rather than to present 
strict numeric noise criteria for construction activities. 
 
Management levels for noise at sensitive receivers and how they would be applied to 
the proposal are outlined in Table 6-11, as are the standard hours for construction 
work as defined by ICNG. Noise Management Levels (NMLs) exist for sensitive land 
uses, such as schools, hospitals and recreational areas. However, since none of 
these types of land uses are unlikely to be impacted, they have not been discussed 
further.  

Table 6-11 General construction noise management levels (NMLs) and working 
hours 

Hours NML Description 

Recommended 
standard hours 
 
Monday to Friday 
7:00 am to 6:00 pm  
 
Saturday 8:00 am 
to 1:00 pm  
 
No work on 
Sundays or public 
holidays  

Noise 
affected  
RBL 
+10 dB(A) 

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

Highly noise 
affected  
>75 dB(A) 

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

Outside 
recommended  
standard hours  
 
Extended 6:00 pm 
to 10:00 pm 
Night 10:00 pm to 
7:00 am 

Noise 
affected  
RBL  
+ 5 dB(A) 

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

Source: Table 2 Interim Construction Noise Guideline, DECC, 2009 
 

Vibration assessment criteria (human comfort) 
Assessing Vibration - a technical guideline (DECC 2006) provides guidance on 
disturbance to human occupants of buildings as a result of vibration. This document 
provides criteria which are based on the British Standard BS 6472-1992, “Evaluation 
of human exposure to vibration in buildings (1-80Hz)”. For the purpose of this 
assessment, vibration can have a continuous, impulsive or intermittent character and 
are defined as follows: 

• Continuous – where vibration occurs uninterrupted for a defined period. This 
can include sources such as machinery and steady road traffic. 

• Impulsive – where vibration occurs as a rapid build-up of the vibration energy to 
a peak followed by a decay. It can also consist of a sudden application of 
several cycles at approximately the same amplitude, provided that the duration 
is short, typically less than two seconds. This may include activities such as 
occasional dropping of heavy equipment or loading/unloading activities. 

• Intermittent – where continuous vibration activities are regularly interrupted, or 
where impulsive activities recur. This may include activities such as rock 
hammering, drilling, pile driving and passing heavy vehicles or trains. 

 
Preferred and maximum values for continuous and impulsive vibration are defined in 
Table 6-12. 



 

Table 6-12 Preferred and maximum weighted root mean square values for 
continuous and impulsive vibration acceleration (m/s2) 1-80Hz 

Location Assessment 
period 

Preferred values Maximum values 

z-axis x- and y-
axis z-axis x- and y-

axis 

Continuous vibration 

Critical 
areas2 

Day or night-
time1 0.0050 0.0036 0.010 0.0072 

Residences 
Daytime 0.010 0.0071 0.020 0.014 

Night-time 0.007 0.005 0.014 0.010 

Workshops Day or night-
time 0.04 0.029 0.080 0.058 

Impulsive vibration 

Critical 
areas2 

Day or night-
time 0.0050 0.0036 0.010 0.0072 

Residences 
Daytime 0.30 0.21 0.60 0.42 

Night-time 0.10 0.071 0.20 0.14 

Workshops Day or night-
time 0.64 0.46 1.28 0.92 

Note: 1 Daytime is 7.00 am to 10.00 pm and night-time is 10.00 pm to 7.00 am. 
2 Refers to hospital operating theatres or precision laboratories. 

 
Intermittent vibration is assessed using vibration dose values (VDV). Preferred and 
maximum VDVs are defined in Table 2.4 of the guideline and are reproduced in 
Table 6-13. 
 

Table 6-13 Acceptable Vibration Dose Values for intermittent vibration 
(m/s1.75) impacts 

Location 
Daytime (7:00 am – 10:00 pm) Night-time (10:00 pm – 7:00 am) 

Preferred 
values 

Maximum 
values 

Preferred 
values 

Maximum 
values 

Critical areas 0.10 0.20 0.10 0.20 

Residences 0.20 0.40 0.13 0.26 

Offices, 
schools, 
educational 
institutions and 
places of 
worship 

0.40 0.80 0.40 0.80 

Workshops 0.80 1.60 0.80 1.60 
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Vibration assessment criteria (structural damage) 
The Australian Standard AS2187.2-2006 Explosives – Storage, Transport and Use 
provides guidance for the assessment of structural damage to buildings caused by 
vibration. This section of the standard is based on the British Standard 7385: Part 2 
“Evaluation and measurement of vibration in buildings” and is used as a guide to 
assess the likelihood of building damage from ground vibration including piling, 
compaction, construction equipment and road and rail traffic. 
 
The levels set by this standard are considered ‘safe limits’ up to which no damage 
due to vibration effects has been observed for particular types of buildings. These 
values relate to intermittent vibration. Continuous vibration can give rise to 
magnifications due to resonances and may need to be reduced by up to 50 per cent. 
 

Operational noise criteria 
The assessment of operational noise is in accordance with the Road Noise Policy 
(RNP) (DECCW 2011) and the RMS Environmental Noise Management Manual 
(ENMM) (RTA 2001). These documents work together to assist in developing 
feasible and reasonable noise mitigation options where the operational noise levels 
associated with the proposal exceed the RNP assessment criteria. 
 
Under the RNP, road development is either classified as a “new road” or a 
“redevelopment of an existing road”. The factors that affect this classification includes 
the influence of existing traffic noise on receivers, the direction from which new noise 
emissions would impact a receiver and the location of the proposal within the existing 
road network. The appropriate road category for the proposal would be the 
redevelopment of a freeway/arterial/sub-arterial road. 
 
The appropriate noise goals for the daytime and night time would be applicable for 
the acoustic design year, which would typically be 10 years after project opening. 
The criteria are listed in Table 6-14. 
 

Table 6-14 Road traffic noise base criteria 

Road category Type of proposal/land use 

Noise criteria 

Day  
7:00 am - 
10:00 pm 

Night  
10:00 pm - 

7:00 am 

Freeway/arterial/ 
sub-arterial 
roads 

1. Existing residences affected 
by noise from new 
freeway/arterial/sub-arterial road 
corridors 

LAeq (15hour) 
55 dB (A) 

LAeq (9hour) 
50 dB (A) 

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

LAeq (15hour) 
60 dB (A) 

LAeq (9hour) 
55 dB (A) 

 
In addition to the base criteria, the ENMM identifies a category of highly affected 
noise sensitive receivers that have been termed “acute”. These receivers experience 
noise levels that are greater than or equal to LAeq (15hour) 65 dB(A) or LAeq (9hour) 
60 dB(A), and would require a detailed assessment of noise mitigation in accordance 
with the ENMM practice note (iv). 

Pacific Highway and Wyong Road intersection upgrade 132 
Review of Environmental Factors 



 

 
Furthermore, for redevelopment of an existing road, if the noise criteria in Table 6-12 
are exceeded and the increase in noise level between the build and no build 
scenarios at year of opening or at the design year is more than two dB(A), then noise 
mitigation would need to be considered.  
 

6.2.2 Potential impacts 
Construction noise 
Based on the measured noise levels described in Section 6.2.1, the proposal-
specific NMLs for each noise catchment area have been identified and are outlined in 
Table 6-15. This includes NMLs for daytime and night time activities and which form 
the basis of the construction noise assessment. 

Table 6-15 Proposal-specific noise management levels 

NCA NML dB(A) 
Daytime 

NML dB(A)  
Extended 

hours 

NML dB(A)  
Night time 

No. receivers 
within NCA 

1 61 51 42 3 

2 61 50 39 45 
 
Table 6-16 provides an indication of the proposal activities and stages, estimated 
plant noise sources and typical sound power levels associated with the equipment. 
 

Table 6-16 Summary of road construction activities, equipment and estimated 
associated sound power levels 

Work stage Description 
Plant noise 

source 

LAeq 
sound  
power 
level 

Stage 1 Early works consisting of 
removal of existing 
roundabout, installing 
temporary roundabout. 
Construction of temporary 
link roads. 

Excavator  
Concrete pump 
Concrete truck 
Concrete paver 
Bobcat 
Vibrating roller 
FEL 
Flat bed truck 

112 
107 
110 
111 
104 
113 
114 
107 

Stage 2 Construction of a new 
eastbound carriageway on 
Wyong Road between 
Gavenlock Road and the 
Pacific Highway. 
Construction of a new 
eastbound carriageway and 
rail over bridge on Wyong 
Road between the Pacific 
Highway and Bryant Drive. 
Construction of the widened 
Pacific Highway 

Excavator 
Flat bed truck 
Dump truck 
Vibrating roller 
FEL 
Piling rig (bored) 
Mobile crane 
Concrete pump 
Concrete truck 
Concrete paver 
Bobcat 

112 
107 
110 
113 
114 
114 
110 
107 
110 
111 
104 
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Work stage Description 
Plant noise 

source 

LAeq 
sound  
power 
level 

(southbound) approach to 
the east of the existing 
alignment. 
Construction works on the 
Pacific Highway between 
Gavenlock Road and 
Wyong Road. 

Stage 3 Construction would take 
place within the lanes on 
Wyong Road that carried 
eastbound traffic. 
Construction works on the 
Pacific Highway between 
Gavenlock Road and 
Wyong Road. 

Excavator  
Concrete pump 
Concrete truck 
Concrete paver 
Bobcat 
Vibrating roller 
FEL 
Flat bed truck 

112 
107 
110 
111 
104 
113 
114 
107 

Stage 4 Reconstruction of former 
westbound carriageway on 
Wyong Road. 
Construction works on the 
Pacific Highway between 
Gavenlock Road and 
Wyong Road. 

Excavator  
Concrete pump 
Concrete truck 
Concrete paver 
Bobcat 
Vibrating roller 
FEL 
Flat bed truck 

112 
107 
110 
111 
104 
113 
114 
107 

Stage 5 Construction of concrete 
median islands, permanent 
traffic lights. 

Concrete pump 
Concrete truck 
Concrete paver 
Bobcat 
Vibrating roller 

107 
110 
111 
104 
113 

Construction 
compounds 
including site 
offices 

Office activities, deliveries and equipment repairs. 
 
 

Out of hours work 
Due to restrictions associated with the heavy traffic using this 
intersection, a portion of work within the road corridor would 
need to be conducted outside of normal business hours. 

 
Predicted construction noise levels were modelled for the residential receivers within 
the NCAs (refer to Section 6.2.1). The predicted noise levels for the NCAs during 
each of the different stages of construction was undertaken and detailed in Tables 6-
4 to 6-8 of the Noise and Vibration Report (refer to Appendix M). The noisiest period 
would be stage 3 and a summary of the results is in provided in Table 6-17. 
 



 

Table 6-17 Predicted construction noise levels for NCAs for the noisiest stage 
of construction (stage 3) 

NCA 
Total no 
receiver
s 

NML/dB(A) 
–includes 
day/extend
ed/night 
time NMLs 

Maximum 
predicted 
noise 
level 
typical 
works 
/dB(A) 

No. 
Receiver
s 
exceedin
g NML 

No. 
receive
r highly 
noise 
affecte
d 

Highly noise 
affected receivers 

NCA 
1 3 

Day - 61 
Extended - 
51 
Night -42 

80 3 1 
76B Pacific 
Highway  
- Lot 2, DP521487 

NCA 
2 45 

Day - 61 
Extended - 
50 
Night - 39 

85 26 6 

2 Yaldeeme Close/ 
Lot 4, DP258178 
3 Yaldeeme Close/ 
Lot 5, DP258178 
4 Yaldeeme Close/ 
Lot 6, DP258178 
5 Yaldeeme Close/ 
Lot 7, DP258178 
6 Yaldeeme Close/ 
Lot 8, DP258178 
7 Yaldeeme Close/- 
Lot 9 DP258178 

Note: Commercial areas are generally further away from the construction area than 
residential noise sensitive receivers, and lower impacts are expected at commercial areas 
than what has been predicted above for residential areas. 
 
Modelling results identified that NMLs were exceeded for both catchments for all 
stages of construction. The results summarised in Table 6-17 would, however, be 
representative of the worst case scenario for each stage and would be of limited 
duration. These predictions also include plant identified for each activity operating 
simultaneously and at the shortest separation distance to each sensitive receiver. In 
reality, separation distances would vary between plant and to some extent, the works 
would be linear in nature. Accordingly, the time during which each receiver would be 
exposed to such levels would be short and daily noise levels were predicted to be 
lower than these.  
 
Where more than one stage is undertaken at the same time, construction noise 
would be no more than three dB(A) higher than the maximum predicted noise level. 
Given that numerous noise receivers are predicted to be highly noise affected (refer 
to Table 6-17) during several construction stages it is important that appropriate 
noise mitigation measures are adopted. These are described in Section 6.2.4. 
 

Out of hours construction work  
As detailed in Section 3.3.2, work would be conducted during standard construction 
hours wherever possible. However due to safety implications associated with the 
high traffic numbers that use this intersection, work would be required to be 
undertaken outside of normal construction hours. The out of hour’s works would 
allow for the ongoing operational integrity of the Pacific Highway and Wyong Road 
intersection and the associated regional road network, during peak morning and 
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afternoon traffic periods whilst the proposal is being constructed. Out of hours works 
would therefore occur intermittently and it is anticipated that about 35 days of such 
works would also be required. The out of hour’s construction works would occur 
during all the construction stages, and are required to complete the following 
activities: 
 
• Adjustment/protection/relocation of existing utilities and installation of proposed 

utilities. 
• Construction of the rail overbridge. 
• Asphalt build up works and surfacing of the final pavement.  
• Commissioning of traffic signals. 
• Pavement line marking. 
• Commissioning and decommissioning of barriers for the different construction 

stages. 
 
An assessment of the construction noise implication of this out of hours work (refer to 
Appendix M, Section 6.5 and Table 6-17) indicates that, where no management 
measures are employed, substantial exceedances of up to 46 dB(A) above the NMLs 
are predicted for all the construction stages. The ICNG states that where all feasible 
and reasonable practices have been applied and noise is more than five dB(A) above 
the NML, the proponent should then undertake negotiations with the community.  
 
The procedures contained in the Environmental Noise Management Manual (RTA 
2001), “Practice Note vii – Roadworks Outside of Normal Working Hours”: The 
Interim Construction Noise Guidelines (DECCW 2010) and the safeguards contained 
in this REF would be followed for work outside of the standard working hours. This 
would include notifying the local community of any works planned to be undertaken 
outside standard construction hours. Consultation would occur as part of the public 
display of this REF with potentially affected members of the community, as detailed 
in Section 5.6. Furthermore, during periods where out of hours works are required, 
activities would be programmed such that the largest noise generating activities 
would be completed before 10:00 pm and the smaller noise generating activities 
would be completed between 10:00 pm and 6:00 am. Further detail on safeguards 
and mitigation measures to be implemented as part of the proposal are outlined in 
Section 6.2.4. 
 
Mitigation measures to manage potential impacts associated with these works would 
be detailed in the Construction Noise and Vibration Management Plan (CNVMP). 
However in general these would be managed through consultation with the 
community, RMS, OEH/EPA in accordance with the procedures discussed in 
Section 6.2.4. 
 
Sleep disturbance is typically caused by short term maximum noise levels and may 
occur during periods of out of hours work. These events are typically random in 
nature and caused by events such as horns, voices and infrequent, accidental bangs. 
Given the preliminary stage of construction planning, these events are unable to be 
assessed at this stage of the assessment, and would be considered as part of the 
CNVMP. 
 

Construction compound and site office 
Noise impacts may arise at properties located in the vicinity of construction 
compounds, stockpiles and maintenance areas. The proposed location for these 
activities is in the vicinity of properties 76A and 76B Pacific Highway and also along 
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the old roadway located between the southern leg of the Pacific Highway and 
Gavenlock Road. Specific activities proposed at these sites have not been confirmed, 
however, assuming the operation of several light vehicles, hand tools, a product 
dump truck and a mid-sized excavator, it has been estimated that activities in this 
area would generate a noise level in the order of 73 dB(A) at the nearest receivers.  
 
This noise level is only marginally below the highly noise affected NML. As work in 
this area is likely to last for the duration of construction works, specific and detailed 
mitigation measures would be investigated and implemented as part of the CNVMP 
to ensure that wherever possible, levels do not exceed the highly noise affected NML 
(as discussed in Section 6.2.1). 

Construction vibration 
The magnitude of vibration that may be expected from the construction of the 
proposal is outlined in Table 6-18. 
 

Table 6-18 Summary of anticipated vibration levels for various construction 
activities 

Construction 
type Activity Comment on vibration level 

Clearing and 
grubbing 

Clearing of 
vegetation, trunk 
and root removal, 
processing of 
timber waste 

In general, the activities carried out during this 
stage of works generate low levels of vibration 
and areas close to residences are generally 
already cleared.  
Vibration impact is considered unlikely. 

Earthworks Bulldozers ripping 1 mm/s to 2 mm/s at distances of 
approximately 5 m. At distances greater than 
20 m, vibration are usually below 0.2 mm/s. 

Compactors 20 mm/s at distances of approximately 5 m, 2 
mm/s at distances of 15 m.  
At distances greater than 30 m, vibration is 
usually below 0.3 mm/s. 

Vibratory rollers Up to 1.5 mm/s at distances of 25 m. 
Higher levels could occur at closer distances, 
however, no damage would be expected for 
any building at distances greater than 
approximately 12 m (for a medium to heavy 
roller). 

Truck traffic (on 
normal smooth 
road) 

0.01 mm/s to 0.2 mm/s at the footings of 
buildings located 10 m-20 m from a roadway. 
(Very large surface irregularities can cause 
levels up to five to ten times higher). 

Piling Impact piling The typical levels of ground vibration from pile 
driving range from 1 mm/s to 3 mm/s at 
distances of 25 m to 50 m, depending on 
ground conditions and the energy of the pile 
driving hammer. 

Paving and 
asphalting 

Paver, concrete 
cutter 

None of the construction plant used during 
paving and asphalting would be major sources 
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Construction 
type Activity Comment on vibration level 

typical 
operations 

of ground vibration 

 
Estimates of typical vibration levels for each of the phases at various distances are 
summarised in Table 6-19. While each receiver may experience differences due to 
local conditions, there would be a possibility that complaints associated with 
earthworks activity may occur within 20 metres of construction works. Structural 
damage as a result of any works associated with the proposal was considered to be 
unlikely.  
 
No extant heritage structures have been identified in the vicinity of the proposal that 
may be impacted by construction vibration. Seven residential properties and three 
commercial properties are located within 20 metres of the proposal alignment. In 
addition, vibration from bridge construction works may impact utility services located 
within the rail corridor. 
 

Table 6-19 Potential vibration impacts of the proposal 

Approximate 
 distance 

Potential vibration impact 

Stage 2 – Earthworks 

Up to 10 m Potential for complaints as a result of use of bulldozer, compactor and 
vibratory roller is probable. 

10 - 20 m 
Low probability of complaints for most activities, except as a result of 
ripping and use of vibratory rollers is possible. Structural damage is 
unlikely. 

20 - 30 m 
Complaints as a result of ripping or use of heavy vibratory rollers is 
possible at this level, however, no receivers are likely to be affected. 
Structural damage is unlikely. 

30 - 50 m Complaints as a result of ripping are possible. Structural damage is 
unlikely. 

50 - 100 m Complaints as a result of ripping are possible. Structural damage is 
unlikely. 

100 m+ Low probability of complaints for all activities. 

Stage 3 – Piling 

50 m Complaints as a result of piling are possible. Structural damage is 
unlikely. 

100 m+ Low probability of complaints from piling activities. 
 

Operational noise 
Operational traffic noise impacts were predicted for the proposal for the year of 
opening (2015) and design year (2025). Receiver locations were identified within 600 
metres of the road alignment, in accordance with the RNP. These receivers are 
included in the assessment of impacts, are shown on Figure 6-3 and are described 
by address in this report. 



 

For the 2025 build option, 24 receivers are predicted to experience noise levels in 
excess of the day time criteria and 30 receivers are predicted to experience noise 
levels in excess of the night time criteria. This represents a total of 30 receivers (refer 
to Table 5-7 of Appendix M). However, no receivers are predicted to experience a 
noise level increase of more than two dB between the base case (no change to the 
existing intersection) and build scenarios for both the year of opening (2015) and 
design year (2025) and, as such, do not require mitigation.  
 
For the 2025 build option, 12 receivers may experience an acute noise impact during 
the daytime, while 13 receivers may experience an acute noise impact during the 
night time. This represents a total of 13 receivers (refer to Table 5-7 of Appendix M). 
All of these receivers are predicted to experience acute noise impacts by 2015 
whether or not the proposal proceeds. Further assessment of these receivers in 
accordance with the RNP guidelines was undertaken to identify if noise mitigation 
would need to be considered. The assessment indicated that operational noise 
mitigation should be considered for 13 receivers at the following locations: 

• 1 to 7 Yaldeeme Close.  
• 1A and 1B Hillview Crescent. 
• 1 Tambelin Street. 
• 70, 76A and 76B Pacific Highway. 
 
As most receivers were situated in NCA 2, a wall protecting these residences from 
Wyong Road traffic noise was considered the most effective solution for noise 
mitigation. Three receivers are situated to the north-west of the Pacific Highway in 
NCA 1 however these residences are scattered and the ENMM specifies that where 
residences are scattered or grouped in numbers of less than three, a noise wall is not 
considered reasonable, as such a noise wall was not considered to be a cost 
effective noise mitigation solution for these residences. Under the proposal, 76A and 
76B Pacific Highway would be removed and, architectural noise mitigation would 
therefore be recommended during detailed design for the remaining residence at 70 
Pacific Highway.  
 
Modelling showed that a four metre noise barrier situated between the road edge and 
the top of the embankment which runs between Yaldeeme Close and Wyong Road 
could reduce noise for receivers in Yaldeeme Close by up to 7 dB(A). However, even 
with the installation of this noise barrier, traffic noise levels are not predicted to 
comply with the night time traffic noise criteria at any of the receivers identified as 
requiring noise mitigation and further property treatments would need to be 
considered.  
 
The operational noise mitigation measures implemented at these 13 residences 
would be subject to a feasible and reasonable investigation in accordance with the 
RTA ENMM and the OEH RNP. The measures would include consideration of 
community views and would consider use of noise barriers and/or architectural 
treatments. This investigation would take into consideration the noise mitigation 
hierarchy as outlined in the RTA ENMM, which applies mitigation measures in the 
following order of preference: 
• Road design and features, including pavements, alignment, speed limits and 

gradient. 
• Construction of noise walls. 
• Receiver treatments, which may include acoustic treatments to individual 

dwellings.  
• Property acquisition. 
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Where noise barriers are found to be feasible and reasonable, the RMS senior 
environmental officer would be consulted and would advise on any further 
environmental assessment requirements. 
 

6.2.3 Safeguards and management measures 
Safeguards and mitigation measures to manage potential noise and vibration are 
outlined in Table 6-20. 
 

Table 6-20 Safeguards and mitigation measures for managing noise and 
vibration impacts 

Impact Environmental safeguards Responsibility Timing 

Impacts to 
sensitive 
receivers 
from 
operational 
noise 

Following consultation with affected 
landholders, feasible and reasonable 
measures that could be selected to 
manage potential operational noise 
impacts, would be identified. All 
feasible and reasonable measures 
would be considered in accordance 
with the NSW Road Noise Policy 
(DECCW, March 2011) and Practice 
Note iv of the RMS Environmental 
Noise Management Manual (ENMM). 

RMS Detailed 
design 

Impacts to 
sensitive 
receivers 
from 
operational 
noise 

During detailed design, consideration 
would be given to 
combining/extending retaining walls 
for noise mitigation. 

Detailed design 
contractor 

Detailed 
design 

Impacts to 
sensitive 
receivers 
from 
operational 
noise 

Post-construction monitoring would be 
undertaken in accordance with 
Practice Note viii of RMS 
Environmental Noise Management 
Manual. The monitoring would be 
undertaken between 6- 12 months of 
opening of the project to identify the 
effectiveness of the operational noise 
mitigation measures. Where noise 
levels exceed the predictions all 
further feasible and reasonable 
measures would be considered. 

RMS Post 
construction 

Impacts to 
sensitive 
receivers 
from 
construction 
noise  

A construction noise and vibration 
management plan (CNVMP) would be 
prepared as part of the CEMP prior to 
construction. 
The CNVMP would address all stages 
of construction. 
This plan would include but not be 
limited to: 
• Identification of nearby and 

Construction 
contractor 

Pre 
construction 
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Impact Environmental safeguards Responsibility Timing 
potentially affected properties and 
residences. This would be detailed 
in text and shown spatially on a 
map. 

• A risk assessment to identify 
potential risk for discrete work 
elements/activities likely to affect 
residents. This would guide the 
development of the construction 
timetable and the identification of 
feasible and reasonable mitigation 
measures including measures to 
mitigate impacts from use of the 
access track between Tambelin 
Street and Wyong Road. 

• Feasible and reasonable noise 
control measures to reduce out of 
hour's noise levels. 

• Mitigation measures to control and 
minimise the impacts of 
construction noise and vibration in 
consideration of the requirements 
of Section 5 of the ENMM.  

• A process for assessing the 
performance of the implemented 
mitigation measures. 

• Description of approved hours of 
work and work to be undertaken. 

• Outline complaints handling and 
consultation protocols. 

Impacts to 
sensitive 
receivers 
from 
construction 
noise  
 

The access track between Tambelin 
Street and Wyong Road would only 
be used for construction access 
to basin B500S and retaining wall 
RW-C and for operational access to 
retaining wall RW-C. If any other uses 
are required, prior to those uses 
occurring, the RMS Senior 
Environmental officer would be 
consulted to advise of any further 
environmental impact assessment 
requirements. 

Construction 
contractor 

Pre-
construction 

Impacts to 
sensitive 
receivers 
from 
construction 
noise  
 

Site specific mitigation measures 
would be included in the CNVNP to 
control and minimise the impacts of 
construction noise associated with the 
construction compound site, access 
tracks, out of hours work and 
proximity to sensitive noise receivers. 

Construction 
contractor 

Pre-
construction 

Impacts to Construction timetabling would be Construction Pre-
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Impact Environmental safeguards Responsibility Timing 
sensitive 
receivers 
from 
construction 
noise  

organised to minimise noise impacts. 
Timetabling considerations may 
include time and duration restrictions 
and respite periods. 
The nearest noise receptors would be 
notified of the construction work 
schedule and expected noise levels 
prior to construction. 
Where rock breaking/ hammering is to 
be undertaken within 10 metres of any 
occupied dwelling, occupants should 
be notified of the works and the 
duration of activity. Activity would be 
restricted to no more than 2 hours in 
any working day. 

contractor construction  

Impacts to 
sensitive 
receivers 
from 
construction 
noise  

Plant and equipment would be 
selected and oriented where possible 
to reduce noise emissions to sensitive 
receivers. 
Concentrated noise sources (such as 
batch plants and piling rigs) would be 
located as far from sensitive receivers 
as possible. 

Construction 
contractor 

Pre-
construction 
and 
construction 

Impacts to 
sensitive 
receivers 
from 
construction 
noise  

Where possible, noisy plant would not 
be operated simultaneously and/or 
close together. This would include 
equipment operating at separate work 
sites to avoid cumulative noise 
impacts. 

Construction 
contractor 

Construction 

Impacts to 
sensitive 
receivers 
from 
construction 
noise  

Works would be carried out during 
standard working hours (that is 7:00 
am - 6:00 pm Monday to Friday, 8:00 
am - 1:00 pm Saturdays) as much as 
practical.  
For any work performed outside 
standard working hours, noise 
impacts would be minimised in 
accordance with the Environmental 
Noise Management Manual, Practice 
Note vii – Roadworks Outside of 
Normal Working Hours and the 
Interim Construction Noise Guidelines 
(DECC 2009). This would include the 
implementation of feasible and 
reasonable mitigation measures to 
reduce noise impacts. 
If out of hours works are required, all 
noisy activities would be limited to 
between the hours of 6:00 am to 
10:00 pm. 

Construction 
contractor 

Construction 
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Impact Environmental safeguards Responsibility Timing 
The residents of sensitive receivers 
would be consulted two weeks before 
any impending out of hours work. 

Impacts to 
sensitive 
receivers 
from 
construction 
noise  

Quieter construction methods, plant 
and equipment would be used where 
practicable, feasible and reasonable.  

Construction 
contractor 

Construction 

Impacts to 
sensitive 
receivers 
from 
construction 
noise  
 

Alternatives to noisy electronics (such 
smart reversing alarms) would be 
used where workplace health and 
safety issues can be safely managed.  

Construction 
contractor 

Construction 

Impacts to 
sensitive 
receivers 
from 
construction 
noise 

The use of portable radios, public 
address systems or other methods of 
site communication that may 
unnecessarily impact upon nearby 
residents would be avoided. 

Construction 
contractor 

Construction 

Impacts to 
sensitive 
receivers 
from 
construction 
noise 

Where possible, the use of equipment 
that generates impulsive noise would 
be avoided. 

Construction 
contractor 

Construction 

Impacts to 
sensitive 
receivers 
from 
construction 
noise 

The need for vehicle reversing and 
therefore use of reversing alarms 
(particularly at night) would be 
minimised by arranging for one-way 
site traffic routes where possible. 

Construction 
contractor 

Construction 

Impacts to 
sensitive 
receivers 
from 
construction 
noise and 
vibration 

Regular toolbox talks regarding the 
need to minimise noise and vibration 
would be undertaken. 

Construction 
contractor 

Construction 

Impacts to 
sensitive 
receivers 
from 
construction 
noise and 
vibration 

Noisy activities would be routinely 
identified and improvement 
techniques adopted. 

Construction 
contractor 

Construction 
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Impact Environmental safeguards Responsibility Timing 

Impacts to 
sensitive 
receivers 
from 
construction 
noise and 
vibration 

A community liaison telephone 
number and site contact would be 
provided so that noise and vibration 
related complaints can be received 
and addressed in a timely manner.  

RMS project 
manager 

Construction 

Impacts to 
sensitive 
receivers 
from 
construction 
noise and 
vibration 

Construction noise and vibration 
monitoring would be carried out in 
accordance with the RMS 
Environmental Noise Management 
Manual during high noise risk and 
high vibration risk activities and, 
where appropriate, in response to 
complaints. If noise or vibration levels 
from the works exceed the predicted 
levels at the nearest sensitive 
receivers, work practices would be 
modified and/or additional feasible 
and reasonable management 
measures implemented. 
. 

RMS project 
manager/ 
construction 
contractor 

Construction 

Impacts to 
sensitive 
receivers 
from 
construction 
noise and 
vibration 

Where actual construction activities 
differ from those assessed in the 
Noise and Vibration Assessment 
(refer to Appendix M), the 
construction contractor would confirm 
the level of impact through additional 
assessment. 

Construction 
contractor 

Construction 

Vibration 
impacts to 
sensitive 
receivers 

Separation distances would be 
increased wherever feasible and 
reasonable between vibration source 
and sensitive receivers, with a view to 
reducing impacts. 

Construction 
contractor 

Construction 

Vibration 
impacts to 
sensitive 
receivers 

Alternatives to high vibration source 
plant and equipment would be used 
where practical and where feasible, 
with a view to reducing impacts. 

Construction 
contractor 

Construction 

Vibration 
impacts to 
sensitive 
receivers 

Where piling, hydraulic hammering or 
dynamic compaction is proposed 
within 40 metres of any structure 
(residential or commercial) or 
utility/service, a building condition 
survey would be conducted and 
preliminary vibration monitoring 
undertaken by a qualified contractor. 

Construction 
contractor 

Construction 

Vibration 
impacts to 
sensitive 

Rock breaking/hammering would not 
be undertaken within five metres of 
any non-heritage structure, unless 

Construction 
contractor 

Construction 
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Impact Environmental safeguards Responsibility Timing 
receivers specific evidence is provided to 

indicate vibration levels at sensitive 
receivers are below proposal specific 
criteria. 

Vibration 
impacts to 
sensitive 
receivers 

Where rock breaking/hammering is 
undertaken within 10 metres of any 
occupied dwelling, occupants should 
be duly notified or the works and the 
duration of the activity should be 
restricted to no more than two hours 
any working day 

Construction 
contractor 

Construction 

 

6.3 Ecology 
A Biodiversity Assessment was prepared by SKM in July 2012 for the proposal and is 
included in Appendix N. The Biodiversity Assessment was prepared in accordance 
with RMS (2012) Environmental Impact Assessment Practice Note: Biodiversity 
Assessment (EIA-N06). A summary of the assessment has been provided below. 
 

6.3.1 Methodology 

Study area  
For the purposes of the Biodiversity Assessment, the study area encompassed the 
full extent of the concept design, including water quality and drainage infrastructure, 
ancillary sites and the construction footprint. The assessment was based on the 
construction footprint, as defined in Section 3.3 and shown in Figure 3-10.  
 
For the purposes of undertaking the threatened species and protected matters 
database searches a broader study area was assessed and consisted of a 10 
kilometre radius around the proposal.  

Desktop review 
A review of existing information and government maintained databases relevant to 
the study area was undertaken. The following information was reviewed: 

• The Lower Hunter Central Coast Environmental Management Strategy (NPWS 
2003). 

• NSW threatened species profile database (DECCW 2009). 
• OEH Atlas of NSW Wildlife (OEH 2012). 
• EPBC Protected Matters Search Tool (DSEWPaC 2012). 
 

Field investigations 
Field surveys were undertaken on 6 March 2012, 28 March 2012 and 3 July 2012. 
The purpose of the field surveys was to identify the biodiversity values within and 
adjacent to the proposal, with the objective of assembling quantitative and qualitative 
data on flora and fauna diversity and the distribution of vegetation and habitat 
associations. The surveys were designed to use a range of methods including 
vegetation mapping, habitat assessments, flora plots, transects, general traverses 
and targeted searches for threatened flora and fauna species.  
 



 

The fauna survey effort mainly involved habitat assessment to identify the potential 
distribution and abundance of threatened fauna in relation to the identified habitats. 
Dedicated surveys for diurnal birds, mammals, amphibians and reptiles were 
conducted in addition to recording of signs of significant fauna. Dedicated hand-
searches were conducted where surface rocks or logs were encountered for 
sheltering reptiles, frogs and small mammals. All water bodies were searched during 
a diurnal survey to identify active and calling frogs. 
 
Mardi Creek and Tuggerah Creek were assessed and classified in accordance with 
the standard NSW Fisheries guidelines outlined in Fish Passage Requirements for 
Waterway Crossings (Fairfull & Witheridge 2003) to identify waterways classification 
as per Table 6-21. 
 
Table 6-21 Fish habitat classification criteria for watercourses and 
recommended crossings types 

Classification Characteristics of waterway type 

Class 1 – Major fish 
habitat 

Major permanently or intermittently flowing waterway (eg 
river or major creek), habitat of a threatened fish species. 

Class 2 – Moderate 
fish habitat 

Named permanent or intermittent stream, creek or 
waterway with clearly defined bed and banks and with 
semi-permanent to permanent waters in pools or in 
connected wetland areas. Marine or freshwater aquatic 
vegetation is present. Known fish habitat and/or fish 
observed inhabiting the area. 

Class 3 – Minimal fish 
habitat 

Named or unnamed waterway with intermittent flow and 
potential refuge, breeding or feeding areas for some 
aquatic fauna (eg fish, yabbies). Semi-permanent pools 
form within the waterway or adjacent wetlands after a rain 
event. Otherwise, any minor waterway that interconnects 
with wetlands or recognised aquatic habitats. 

Class 4 – Unlikely fish 
habitat 

Named or unnamed watercourse with intermittent flow 
during rain events only, little or no defined drainage 
channel, little or no free standing water or pools after rain 
event (eg dry gullies or shallow floodplain depression with 
no permanent wetland aquatic flora). 

(Source: Fairfull & Witheridge, 2003) 
 

6.3.2 Existing environment 

Vegetation communities (including TECs) 
The existing environment consists of a mix of: 

• Remnant vegetation. 
• Roadside plantings. 
• Disturbed areas dominated by exotic vegetation. 
• Maintained grasslands. 

A total of 13 TECs were identified as potentially occurring in the broader area (ten 
kilometre radius around the mid-point of the proposal). Four of these TECs were 
confirmed to be present within the construction footprint during the field investigations 
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(refer to Table 6-22). The distribution of vegetation communities adjacent to the 
proposal is depicted in Figure 6-4. 
 

Table 6-22 Threatened ecological communities within the study area  

Community Status 
Map Unit 1: Swamp Oak Floodplain Forest of the NSW North 
Coast, Sydney Basin and South East Corner Bioregions 

Endangered, TSC 
Act 

Map Unit 2: Freshwater Wetlands on Coastal Floodplains of 
the NSW North Coast, Sydney Basin and South East Corner 
Bioregions 

Endangered, TSC 
Act 

Map Unit 3: River-Flat Eucalypt Forest on Coastal Floodplains 
of the NSW North Coast, Sydney Basin and South East Corner 
Bioregions 

Endangered, TSC 
Act 

Map Unit 4: Swamp Sclerophyll Forest on Coastal Floodplains 
of the NSW North Coast, Sydney Basin and South East Corner 
Bioregions 

Endangered, TSC 
Act 

 

Threatened flora species 
A total of 23 threatened flora species (TSC Act and/or EPBC Act) have been 
identified as having potential to occur in the broader study area. These species have 
been listed in the Biodiversity Assessment in Appendix N. Of these species, two 
threatened flora species were identified within the vicinity of the proposal. These 
have been listed in Table 6-23 below. One species, Maundia triglochinoides (a herb 
listed as vulnerable under the TSC Act) was identified as having a moderate 
likelihood of occurrence. This species grows in swamps, creeks or shallow 
freshwater 30-60 centimetres deep. The remaining 20 species were considered to 
low or unlikely to occur on site due to the absence of suitable habitat requirements. 
 

Table 6-23 Threatened flora species recorded in the study area 

Species Status Distribution and abundance in study area 

Melaleuca 
biconvexa 
(Biconvex 
Paperbark) 

Vulnerable-
TSC Act 
Vulnerable-
EPBC Act 

This species was recorded at numerous locations in 
the study area. These locations include: 
Between Wyong Road and Anzac Road – individuals 
have been incorporated into plantings surrounding the 
car parks of development off Anzac Road. 
Between the Pacific Highway, the rail corridor and 
Wyong Road – there is a dense thicket on the edge of 
the rail corridor. 
South of Wyong Road and west of the rail corridor – 
there is an intact remnant of swamp forest dominated 
by this species. 

Syzygium 
paniculatum 
(Magenta 
Lilly Pilly) 

Endangered-
TSC Act 
Vulnerable-
EPBC Act 

This species occurs in the area between the Pacific 
Highway, the rail corridor and Wyong Road. Several 
larger individuals (five to six metres in size) were 
observed near the rail corridor which may be naturally 
generated. The remaining individuals are located on 
the existing roadside batter and appear to have been 
planted as part of previous road works. 
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Threatened fauna species 
A total of 61 threatened terrestrial fauna species have been identified as potentially 
occurring in the broader study area. These species are listed in the Biodiversity 
Assessment in Appendix N. 
 
Of the 61 species, the Grey-headed Flying-fox (Pteropus poliocephalus) were 
identified as having a high potential to occur or utilise habitat within the study area. 
 
Twenty species were identified as having a moderate potential to occur or utilise 
habitat within the study area, including: 

• Eastern Bent-wing Bat (Miniopterus schreibersii oceanensis). 
• Large-eared Pied Bat (Chalinolobus dwyeri). 
• Little Bent-wing Bat (Miniopterus australis). 
• Southern Myotis (Myotis macropus).  
• Eastern False Pipistrelle (Falsistrellus tasmaniensis). 
• Eastern Freetail-bat (Mormopterus norfolkensis). 
• Greater Broad-nosed Bat (Scoteanax rueppellii). 
• Yellow-bellied Sheathtail-bat (Saccolaimus flaviventris). 
• Little Lorikeet (Glossopsitta pusilla). 
• Glossy Black-cockatoo (Calyptorhynchus lathami). 
• Varied Sitella (Daphoenositta chrysoptera). 
• Australasian Bittern (Botaurus poiciloptilus). 
• Australian Painted Snipe (Rostratula australis). 
• Black Bittern (Ixobrychus flavicollis). 
• Comb-crested Jacana (Irediparra gallinacea). 
• Black-necked Stork (Ephippiorhynchus asiaticus). 
• Masked Owl (Tyto novaehollandiae). 
• Powerful Owl (Ninox strenua). 
• Wallum Froglet (Crinia tinnula). 
• Green and Golden Bell Frog (Litoria aurea). 
 
There is limited area to sustain populations of these species and many of these 
species would be only very occasional visitors. No threatened fauna species were 
recorded in the study area during field inspections. 
 
Two threatened aquatic fish species listed under the FM Act and EPBC Act have 
been identified as potentially occurring in the study area. These are the Macquarie 
Perch (Macquaria australasica) and Australian Grayling (Prototroctes maraena). 
Habitat for these species, comprising flowing rocky streams with pool and riffle 
habitats, is absent and it is considered unlikely that these threatened fish species 
would occur.  
 

Migratory species 
A total of 33 migratory fauna species were identified as potentially occurring in the 
broader study area. However, no listed migratory species were identified during the 
field investigations. There is no evidence to suggest that an area of important habitat 
exists in the study area for any listed migratory species. 
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Noxious weeds, pests and pathogens 
Four noxious weed species were recorded in the study area. Some of these species 
are relatively common in roadside habitats and paddock areas and all are known to 
occupy disturbed areas. These species are listed in Table 6-24. 
 

Table 6-24 Noxious weed species identified in the study area 

Species Prevalence on site 
Noxious class (under 
the Noxious Weeds 

Act) 

Pampas Grass 
(Cortadieria 
selloana) 

Recorded in freshwater wetland 
habitats in potential ancillary site north 
of Anzac Road 

Class 4: The growth and 
spread of the plant must 
be controlled according 
to the measures 
pecified in a 

management plan 
published by the local 
ontrol authority and the 

plant may not be sold, 
propagated or knowingly 
distributed. 

s

c

Crofton Weed 
(Ageratum 
adenophora) 

Recorded in freshwater wetland 
habitats. 

Lantana (Lantana 
camara) 

Recorded in moderate to high 
abundance throughout all habitats in 
the study area. 

Blackberry 
(Rubus 
fruticosus) 

Recorded in moderated abundance 
throughout all habitats in the study 
area, with the higher densities in 
disturbed exotic dominated vegetation. 

 
Competition and grazing by pests such as the feral European rabbit, competition 
from feral honeybees and predation by feral cats, the European Red Fox and the 
Plague Minnow (Gambusia holbrooki) has the potential to be exacerbated by 
construction and operation of the proposal.  
 
Pathogens are agents that can cause disease in flora and fauna and are usually 
bacterium, virus or fungus. Pathogens known from NSW that have the potential to 
impact on biodiversity as a result of their movement and infection during construction 
of the proposal include: 

• Dieback caused by Phytopthera (Root rot, EPBC Act and TSC Act). 
• Infection of frogs by amphibian chytrid fungus causing the disease 

chytridiomycosis (EPBC Act and TSC Act) 
• Introduction and establishment of exotic Rust Fungi of the order Pucciniales on 

plants of the family Myrtaceae (TSC Act). 
• Fusarium wilt on banana plantations. 
 
No pathogens were identified during the field investigations. 
 
Fauna habitat 
Terrestrial habitats 
Existing habitats are highly fragmented by major roads and the rail corridor (refer to 
Appendix N. As such there is limited connectivity within and between habitats. While 
some foraging opportunities for local fauna species, including threatened species are 
present, nesting and rooting habitats for larger fauna species are generally absent. 
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There were no hollow-bearing trees observed in the study area. Ground habitats are 
limited to rubbish, debris and thick leaf litter.  
 
The main habitat types for fauna are the wetland and creek habitats (refer to 
Figure 6-4). The wetland habitats provide foraging opportunities for a range of fauna, 
although marginal due to the proximity to major infrastructure, noise impacts and the 
modified nature of the habitat. Fauna may include threatened and migratory bird 
species such as Black-necked stork (Ephippiorhynchus asiaticus), Egrets (Ardea 
spp.) and Comb-crested Jacana (Irediparra gallinacea). There is also a moderate 
potential for the study area to provide habitat for threatened frog species such as, 
Green and Golden Bell Frog (Litoria aurea) and Wallum Froglet (Crinia tinnula). 
 

Aquatic habitats 
Mardi and Tuggerah Creeks are located within the vicinity of the proposal and drain 
to the east towards Tuggerah Lakes and Budgewoi Lake. Whilst both creeks show 
degradation typical of urban water-bodies and contain slow flowing and stagnant 
water, there are areas of aquatic habitat present. Adjacent to the proposal, Mardi 
Creek is highly modified with a concrete lined channel and is classified as Class 3 – 
minimal fish habitat. In comparison, Tuggerah Creek has some areas where the 
creek has been realigned and modified whilst other areas are in a natural state. 
Tuggerah Creek is classified as Class 2 – moderate fish habitat. According to DPI 
(2007) Tuggerah Creek is a key fish habitat within the Central Coast region. Adjacent 
to the proposal Tuggerah Creek contains a diversity of aquatic habitats, including 
freshwater aquatic vegetation, and is the main wildlife corridor in the area.  
 
As part of the water quality monitoring undertaken for this proposal, characteristics of 
Mardi Creek and Tuggerah Creek were observed at water quality monitoring 
locations (refer to Section 6.7). Mardi Creek has minimal aquatic habitat, due to 
most of it being an artificial channel with cement base and sides. Riparian vegetation 
is highly disturbed within two metres of the channel. In areas along Mardi Creek 
where the channel deepened some submerged aquatic macrophytes, weeds and 
filamentous algae were observed during the survey, particularly in areas of sediment 
deposition.  
 
Adjacent to the proposal, Tuggerah Creek contains some dry vegetated sections and 
other areas where water is ponding. Water flows between the ponds appears to be 
very slow and of low volume. A large pond of water about 12 metres wide and up to 
30 metres long with an estimated depth of about 30 centimetres is located directly 
under the Tuggerah Rail Overbridge. The banks of Tuggerah Creek are modified in 
this location and consist of rock gabions. Submerged aquatic macrophytes, weeds 
and filamentous algae are located adjacent to the eastern creek bank. Downstream 
of the pond, Tuggerah Creek appears to have been realigned. The creek bed is 
heavily vegetated and dry but appeared to provide good frog and waterbird habitat 
containing aquatic vegetation including Mat Rush (Lomandra longifolia), Common 
Reed (Phragmites australis), Rush species (Juncus spp), and Slender Knotweed 
(Persicaria decipiens). Upstream of the proposal the creek is in its natural state and 
contains a mixture of ponds and areas of freshwater wetland. A large vegetated 
culvert drains into Tuggerah Creek on the south-eastern side of the pond located 
underneath the Tuggerah Rail Overbridge. This culvert was dry but heavily vegetated 
with macrophytes and appears to have been constructed as an artificial/constructed 
wetland. 
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SEPP 14 coastal wetlands 
SEPP 14 provides for the protection of identified coastal wetlands. SEPP 14 
wetlands are located downstream of the proposal at Tuggerah Lagoon, about 1.2 
kilometres to the north-east (refer to Figure 6-5).  
 

Groundwater dependent ecosystems 
The four native vegetation communities identified in the study area are likely to have 
some level of groundwater dependence and, therefore, represent Groundwater 
Dependant Ecosystems (GDEs). During prolonged dry periods, surface water and 
soil moisture content is likely to be depleted in the study area and deeper 
groundwater reserves are likely to be important to sustain native vegetation in these 
areas. In particular, trees and larger shrubs are likely to have roots deep enough to 
access groundwater.  
 

Wildlife connectivity corridors 
Habitats in the study area are currently highly fragmented by major roads, urban 
areas and a rail corridor, and therefore there is minimal connectivity for less mobile 
species. The main zone of connectivity is the Tuggerah Creek, adjacent to the 
eastern side of the rail corridor, which has some connectivity in a north-south 
direction under the bridge on Wyong Road (refer to Plate 6-1). There is also some 
minor level of connectivity for small aquatic and amphibian species moving between 
wetland environments on the northern and southern side of Wyong Road through the 
existing pipe culverts (refer to Plate 6-2).  
 

 

Plate 6-1 Existing underpass beneath 
Wyong Road along Tuggerah Creek 

 

Plate 6-2 Existing pipe culverts beneath 
Wyong Road 

 

6.3.3 Potential impacts 
Potential ecological impacts associated with the construction and operation of the 
proposal is discussed in the sections below. 

Construction 
Vegetation and habitat removal 
The proposal requires clearance of about 2.75 hectares of vegetation which includes 
about 0.67 hectares of three separate TECs in varying degrees of condition, 1.54 
hectares of planted vegetation, and 0.54 hectares of exotic dominated vegetation.  
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The remaining areas within the construction footprint are comprised of cleared and 
highly modified habitats, including maintained grassland and existing road 
infrastructure and buildings.  
 
Impacts on TECs specifically would include the removal of 0.15 hectares of high 
condition vegetation, 0.35 hectares of moderate condition vegetation and 0.17 
hectares of low condition vegetation. Although the TEC, Swamp Sclerophyll Forest, 
was identified as occurring within the study area (Map Unit 4 in Table 6-21), it would 
not be affected by the proposal. 
 
Table 6-25 details the potential impacts of the proposal on vegetation communities. 
Since the calculations are based on a worst case scenario, ecological impacts are 
anticipated to be less than those specified in Table 6-25 and these would be reduced 
where possible through the implementation of the mitigation measures outlined in 
Section 6.3.4. The assessment of significance concluded that the proposal is 
unlikely to cause a ‘significant’ impact on endangered communities as listed under 
the EPBC Act or TSC Act (refer to Appendix N). This was due to the relatively small 
areas of native vegetation and threatened species habitat being disturbed when 
compared with the local occurrence of these habitats.  
 

Table 6-25 Potential impacts to vegetation communities and fauna habitat 

Vegetation 
community 

type 

Fauna 
habitat 

type 

Biometric 
vegetation type 

Conservatio
n status / 

percentage 
cleared 

Condition Estimated 
area of 

clearing 
required 

(ha) 
Map Unit 1: 
Swamp Oak 
Floodplain 
Forest 

Swamp 
sclerophyll 
forest 

Swamp Oak 
swamp forest 
fringing estuaries, 
Sydney Basin 
and South East 
Corner 

Endangered, 
TSC Act / 
75% cleared 

High 0.15 

Moderate 0.11 

Map Unit 2: 
Freshwater 
Wetlands 

Freshwater 
wetland 

Coastal floodplain 
sedgelands, 
rushlands, and 
forblands of the 
North Coast 

Endangered 
TSC Act / 
80% cleared 

Moderate 0.24 

Map Unit 3: 
River-flat 
Eucalypt 
Forest 

Floodplain 
forest 

Forest Red Gum - 
Rough-barked 
Apple open forest 
on poorly drained 
lowlands of the 
Central Coast, 
Sydney Basin 

Endangered 
TSC Act / 
75% cleared 

Low 0.17 

SUBTOTAL FOR TECs 0.67 
Map Unit 5: 
Roadside 
Plantings 

Forest n/a n/a Low 1.44 

Map Unit 6: 
Exotic 
Vegetation 

Exotic 
shrubland/ 
grassland 

n/a n/a Very low 0.54 
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Vegetation 
community 

type 

Fauna 
habitat 

type 

Biometric 
vegetation type 

Conservatio
n status / 

percentage 
cleared 

Condition Estimated 
area of 

clearing 
required 

(ha) 
Map Unit 7: 
Planted 
Eucalypts 

Forest n/a n/a Low 0.10 

SUBTOTAL FOR PLANTED/ EXOTIC VEGETATION 2.08 
TOTAL VEGETATION REMOVAL 2.75 

 

Potential impacts to threatened species 
The assessment of significance concluded that the proposal is unlikely to cause a 
‘significant’ impact on local populations of threatened species or their habitats as 
listed under the EPBC Act or TSC Act, provided the recommended safeguards are 
implemented (refer to Appendix N). Where there was minimal information on the 
size and extent of the population in order to make an informed decision regarding the 
significance of the impact, the likely impact was based on the application of the 
precautionary principle. 
 
Potential impacts of the proposal on threatened flora, mammals, birds and 
amphibians are summarised below, although as outlined above none of these 
impacts have been assessed as significant. 
 
The proposal would have an impact on the following threatened flora species: 
• Biconvex Paperbark (Melaleuca biconvexa): This species is listed as 

vulnerable under the EPBC Act and TSC Act. Up to 137 tree stems (comprising 
about seven per cent of the individuals in the study area) would be affected by 
the proposal. Individuals would be avoided and protected where practical (refer 
to Section 6.3.4). This includes around 28 saplings, 97 immature stems and 12 
mature stems. Some of the saplings and immature tree stems may be suckers 
of the large mature trees identified. As such it is difficult to ascertain the exact 
number of individual trees that would be impacted by the proposal, however 
based on count alone the number would comprise less than seven per cent of 
the estimated 2000 plus individuals estimated to be present in the study area, 
Individuals would however be avoided and protected where practical and 
therefore potential impacts to Melaleuca biconvexa would be likely to be 
reduced to four large mature stems and up to 75 immature stems. The 
proposal would affect about 14 per cent of potential habitat for Melaleuca 
biconvexa in the study area; however this comprises only 0.11 per cent of the 
mapped distribution within Wyong Shire and therefore is unlikely to be a 
significant impact under the TSC Act or the EPBC Act. Although there would be 
no significant impact to Melaleuca biconvexa, RMS will undertake additional 
survey to identify if, as a precautionary measure, a referral should be submitted 
to DSEWPAC. If a referral is submitted and DSEWPAC decides the proposal is 
a controlled action, approval by the Australian Government Minister for the 
Environment would be required.  

• Maundia triglochinoides: This species is listed as vulnerable under the TSC 
Act. No Maundia triglochinoides was identified in the study area. However, 
there is a possibility for this species to occur. Construction for the proposal, 
including clearing and crane pad placement would potentially affect about 0.24 



 

hectares of suitable freshwater wetland habitat. However, it is considered 
unlikely that large populations of this species are present in the proposal and 
potential impacts are limited to a small area of marginal quality habitat. 

• Magenta Lily Pilly (Syzygium paniculatum): This species is listed as vulnerable 
under the EPBC Act and endangered under the TSC Act. About 4-10 
individuals of this species would be affected by the proposal. Individuals of 
Syzygium paniculatum occur in the area north east of the intersection, between 
the Pacific Highway, the rail corridor and Wyong Road. Several larger 
individuals near to the rail corridor appear to be naturally generated whilst 
others on the roadside batter appear to be planted as part of previous road 
works. The proposal would potentially impact up to two per cent of the known 
population within the locality (10 kilometre radius from the proposal). 

 
The proposal would potentially impact on the following threatened mammals: 
• Grey-headed Flying-fox (Pteropus poliocephalus): This species is listed as 

vulnerable under the EPBC Act and TSC Act. This species has a high potential 
to occur in the study area. The proposal would involve the removal of nectar 
and pollen producing trees. However, impacts to mature favoured feed trees 
would be minimal. While planted Flooded Gum (Eucalpytus grandis) would be 
affected by the proposal, trees in the study area are medium size and unlikely 
to produce substantial foraging resources for this species. 

• Cave roosting Microbats (including Eastern Bent-wing Bat (Miniopterus 
schreibersii oceanensis) listed as vulnerable under the TSC Act, Large-eared 
Pied Bat (Chalinolobus dwyeri) listed as vulnerable under the EPBC Act and 
TSC Act, Little Bent-wing Bat (Miniopterus australis) listed as vulnerable under 
the TSC Act, Southern Myotis (Myotis macropus) listed as vulnerable under the 
TSC Act): The proposal would remove native, planted and exotic vegetation 
that provides foraging opportunities for these species. However, larger areas of 
better quality habitat are present within the locality for foraging and roosting 
habitat for microbats. The proposal would not remove roosting habitat and 
would introduce additional roosting habitat for these species in the future. In 
addition, the proposal would have a negligible impact on insect prey and 
associated habitats for the assessed bat species. 

• Tree-roosting Microbats (including Eastern False Pipistrelle (Falsistrellus 
tasmaniensis), Eastern Freetail-bat (Mormopterus norfolkensis), Greater 
Broad-nosed Bat (Scoteanax rueppellii), Yellow-bellied Sheathtail-bat 
(Saccolaimus flaviventris): These species are all listed as vulnerable under the 
TSC Act. The proposal would remove native, planted and exotic vegetation that 
provides foraging opportunities for these species. However, larger areas of 
better quality habitat are present in the locality for this species. None of the 
trees to be removed contained hollow cavities and the proposal would not 
remove roosting habitat. In addition, the proposal would have a negligible 
impact on insect prey and associated habitats for the assessed bat species. 

 
The proposal would potentially impact on the following threatened birds: 
• Little Lorikeet (Glossopsitta pusilla): Listed as vulnerable under the TSC Act, 

the proposal would remove some nectar and pollen producing trees. However, 
there would be minimal impacts to mature favoured feed trees. Considering the 
small potential impact and other extensive areas of foraging habitat 
surrounding the proposal, there would be a negligible impact on this species. 

• Glossy Black-cockatoo (Calyptorhynchus lathami): Listed as vulnerable under 
the TSC Act, the proposal would possibly impact on this species through the 
removal of Swamp oak (Casuarina glauca) trees. However, this is considered a 
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secondary or marginal food resource as open forest habitats with She-oak 
species (Allocasuarina spp.) is the primary habitat for this species. No She-oak 
species were observed within the construction footprint, neither were large 
hollows which the Glossy Black-Cockatoo requires for nesting. As such, 
impacts to this species are considered unlikely. 

• Varied Sitella (Daphoenositta chrysoptera): Listed as vulnerable under the TSC 
Act, the proposal would remove native, planted and exotic vegetation that 
provides foraging opportunities for these species. However, it is considered 
unlikely that the Varied Sittella would nest within the proposal due to the 
unsuitability of habitat. Considering the small potential impact and other 
extensive areas of foraging habitat surrounding the proposal, there would be a 
negligible impact on this species. 

• Wetland/marine birds (including the Australasian Bittern (Botaurus 
poiciloptilus), Australian Painted Snipe (Rostratula australis), Black Bittern 
(Ixobrychus flavicollis), Comb-crested Jacana (Irediparra gallinacea), Black-
necked Stork (Ephippiorhynchus asiaticus)): The Black Bittern and the Comb-
crested Jacana are listed as vulnerable under the TSC Act while the Black-
necked Stork is listed as endangered. The Australian Painted Snipe is listed as 
endangered under the TSC Act and vulnerable under the EPBC Act where it is 
also referred to as the Painted Snipe (Rostratula benghalensis). The 
Australasian Bittern is listed as endangered under the TSC Act and the EPBC 
Act. The proposal would result in the removal of swamp forest and wetland 
vegetation with marginal habitat value for threatened wetland bird species. 
These habitats are also unsuitable for these species due to the urban setting, 
small patch size, the levels of ecological disturbance and potential vulnerability 
to predators. It is therefore unlikely that the extent of habitat loss would result in 
an adverse effect on these species, such that a viable local population would 
be placed at risk of extinction. No marine habitat would be impacted on by the 
proposal. 

• Large forest owls (including the Masked Owl (Tyto novaehollandiae) and 
Powerful Owl (Ninox strenua): Both owls are listed as vulnerable under the 
TSC Act. The proposal would remove native, planted and exotic vegetation that 
provides foraging opportunities for these species. Clearing would also remove 
potential habitat for prey species such as the Common Ringtail Possum and 
Black Rats, however, the potential habitat is very marginal as it is affected by 
noise and light impacts. No potential nest hollows were identified within the 
construction footprint. The habitat to be removed is not likely to be important or 
unique to the species and there are other opportunities for these species 
surrounding the proposal. 

 
The proposal would potentially impact on the following threatened amphibians: 
• Wallum Froglet (Crinia tinnula): Listed as vulnerable under the TSC Act, the 

proposal would result in the removal of low to moderate condition swamp 
forest, floodplain forest and wetland vegetation with suitable to marginal habitat 
attributes for this species. Available habitat in the study area is disturbed due to 
urban runoff and potential presence of saline subsoils, making the habitat very 
marginal. It is therefore considered unlikely that a local population of Wallum 
Froglet is dependent on the habitat of the study area for their survival in the 
locality.  

• Green and Golden Bell Frog (Litoria aurea): Listed as vulnerable under the 
EPBC Act and endangered under the TSC Act. If present, this species would 
be associated with the vegetated wetland and creek area adjacent to the 
proposal. The proposal would have a minimal impact on these potential 
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Wildlife connectivity and habitat fragmentation 
The main wildlife corridor along the Tuggerah Creek, adjacent to the rail corridor 
would experience only temporary disturbances during construction. The limited 
connectivity provided by existing pipe culverts would not be affected by the proposal 
and the construction of an additional pipe culvert would somewhat increase 
connectivity between patches of freshwater wetland. The proposal would not result in 
further fragmentation of existing habitats. 
 

Injury and mortality 
There is potential for injury or mortality to fauna species during construction, 
particularly during vegetation clearing activities. Species most vulnerable to these 
activities include those who take refuge in trees, in the ground and/or those who have 
low mobility. A range of ground-dwelling mammals, microbats, possums, reptiles, 
birds (particularly fledglings) and frogs are likely to be affected. Larger ground-
dwelling mammals and reptiles and adult birds are less likely to be affected by 
vegetation clearing activities because they are able to flee to unaffected areas of 
suitable habitat.  
 
RMS has developed policies and guidelines for procedures to avoid and minimise 
mortality of these species and other threatened and common fauna during 
construction in the Biodiversity Guidelines: Protecting and managing biodiversity on 
RTA projects (RTA 2011). Further details on the procedures to be adopted to 
minimise the potential impacts of the proposal on fauna species are outlined in 
Section 6.3.4. 
 

Introduction of weeds, pests and pathogens 
During construction, there is potential to disperse weed seeds and plant material into 
areas of remnant vegetation where weeds do not currently occur. Clearing 
vegetation, stockpiling of contaminated mulch and topsoil during earthworks and the 
movement of soil and attached seeds and propagules to construction vehicles and 
machinery are activities that can disperse weeds.  
 
Impacts related to the invasion and establishment of pests may be exacerbated by 
construction and operation of the proposal. The proposal may contribute to increased 
levels of predation on native fauna from foxes and cats. This could occur, through the 
habitat fragmentation, which can lead to displacement of resident fauna. 
Fragmentation can also result in juveniles being more susceptible to predation during 
dispersal.  
 
The Plague Minnow (Gambusia spp.) has the potential to enter stressed waterways 
during construction of the proposal, although this species is likely to already be 
present in the study area. Vegetation clearing and habitat fragmentation may 
increase the value of habitat for rabbits (Oryctolagus cuniculus) in the study area 
over the long term, as rabbits tend to colonise more disturbed and modified habitats.  
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No pathogens were identified during the field investigations. The potential for 
pathogens to infect the area during construction should, however, be considered as a 
high likelihood and be treated as a risk. The risk is especially high in construction 
areas affecting waterways.  
 
Mitigation measures to limit vegetation clearance and the management of weed, pest 
and pathogen occurrence are listed in Section 6.3.4. 
 

Groundwater dependent ecosystems 
Native vegetation within the study area is likely to exhibit a degree of groundwater 
dependence. Removal of GDEs in the study area would be required as a result of the 
proposal. The proposal involves minor construction that may intersect the 
groundwater table (including bridge piles, installation of underground drainage under 
the road); however, these are not substantial excavations. Impact to groundwater is 
expected to be temporary in nature and limited to a localised area for the duration of 
construction. There is therefore unlikely to be any indirect significant impacts to 
surrounding GDEs from a potential temporary decrease in groundwater levels. 
Groundwater quality is not expected to decrease as a result of the proposal and 
therefore would be unlikely to have an impact on GDEs. Further discussion on the 
impact to groundwater and associated management measures are provided in 
Section 6.5. 
 

Aquatic impacts 
Some of the TECs in the study area also function as aquatic habitat. About 0.24 
hectares of freshwater wetlands (Freshwater Wetlands TEC) and 0.43 hectares of 
swamp and floodplain forest (Swamp Oak Floodplain Forest TEC and River-flat 
Eucalypt Forest) which support aquatic habitats would need to be cleared as part of 
the proposal.  
 
The construction within and adjacent to Tuggerah Creek, and other aquatic habitats 
within the study area, has the potential to cause impacts on water quality/aquatic 
ecology and terrestrial fauna and flora, associated with the introduction of polluted 
waters and physical removal of riparian vegetation respectively. The duplication of 
the bridge would entail construction activities both within and adjacent to Tuggerah 
Creek. These construction activities, including piling and the construction of the 
bridge pylon, may temporarily interrupt the passage of fish along Tuggerah Creek. 
Interruptions to fish passage, however, would be restricted by the ephemeral nature 
of the creek downstream of this location. A temporary bridge would be constructed 
over Tuggerah Creek so that the impact from equipment and vehicles can be 
minimised, while continuing to maintain fish passage during construction. 
Construction of the rail overbridge over Tuggerah Creek and excavation works 
associated with installation of the piling is considered to be reclamation/dredging 
works under the FM Act. As such formal notification with the Minister of the 
Department of Primary Industries is required under section 199 of the FM Act 
 
Care would also need to be taken to minimise the removal of the patch of Freshwater 
Wetlands TEC located on the banks of Tuggerah Creek in this area. Aquatic habitats 
would be reinstated in some areas using indigenous macrophytes as part of drainage 
and water quality controls. 
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Noise, vibration and light 
Although temporary and localised in nature, some noise, vibration and light impacts 
may be experienced during construction, particularly during night works. These could 
impact on any of the mammal, bird or amphibian species identified as 
present/potentially occurring within the study area. Measures to manage potential 
noise and vibration impacts are discussed in Section 6.2. Measures to manage 
potential light impacts are discussed in Section 6.3.4.  
 

SEPP 14 coastal wetlands 
There is potential for indirect impacts to SEPP 14 coastal wetlands present 
downstream of the proposal. These impacts would largely be associated with 
polluted construction water entering Mardi and Tuggerah Creeks. These creeks flow 
downstream to SEPP 14 wetlands, potentially reducing the extent and quality of the 
wetlands. Implementation of the safeguards outlined in Section 6.3.4 would reduce 
the likelihood and limit the severity and duration of these impacts. Further 
assessment of potential impacts on water quality is provided in Section 6.6. 
 

Operation 
Wildlife connectivity and habitat fragmentation 
Existing pipe culverts provide some connectivity for small aquatic and amphibian 
species and dry passage during dry periods beneath Wyong Road. The degree of 
wildlife connectivity through existing pipe culverts is unlikely to be affected by the 
operation of the proposal. 
 
The main wildlife corridor along the Tuggerah Creek, adjacent to the rail corridor 
would be largely unaffected during the operation of proposal, due to the construction 
of a bridge over the creek and rail corridor. 
 
Injury or mortality 
Fauna injury or death can also occur during operation of the proposal, as a result of 
collision with vehicles and habitat fragmentation, degradation and loss. It is 
anticipated that the risk of collisions with vehicles would not increase as a result of 
the proposal. However, consideration has been given to opportunities to address 
fauna movement, and hence the risk of injury/mortality, by maintaining or enhancing 
connectivity between habitat fragments in the concept design.  
 
Changed hydrology 
There is potential for the proposal to alter the drainage within the study area and 
hence hydrology of Mardi and Tuggerah creeks, which would in turn potentially 
impact upon aquatic habitat and aquatic flora and fauna within these creeks. 
Drainage within the study area is, however, already highly modified from the 
construction of the existing road and rail infrastructure, industrial estate construction 
and where fill has been imported to raise buildings above flood levels. Existing 
culverts are generally small, causing water to pond after rainfall events on the 
southern side of Wyong Road, gradually draining through to the wetland habitats on 
the northern side. Further discussion on the existing hydrology is provided in Section 
6.5. Considering the current level of modification to the natural hydrological regimes 
in the study area from previous developments, the proposal is unlikely to significantly 
alter the existing hydrology regimes and therefore the existing aquatic habitat and 
aquatic flora and fauna dependent upon that habitat. 
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Noise, vibration and light 
It is unlikely that there would be a substantial increase to existing levels of 
operational noise, vibration and light from Wyong Road and the Pacific Highway as a 
result of the proposal.  
 

SEPP 14 coastal wetlands 
There is potential for indirect impacts to SEPP 14 coastal wetlands present 
downstream of the proposal. These impacts would largely be associated with 
polluted road run-off entering Mardi and Tuggerah Creeks and flowing downstream to 
these wetlands. This existing impact is unlikely to be exacerbated by the proposal. A 
further discussion on water quality within the study area is provided in Section 6.6. 
 

6.3.4 Safeguards and management measures 
Safeguards and mitigation measures to manage potential impacts to biodiversity 
have been outlined in Table 6-26. Measures to manage potential impacts on GDEs 
are outlined in the water quality and groundwater sections (refer to Sections 6.7 and 
6.8 respectively). 
 

Table 6-26 Safeguards and mitigation measures to manage biodiversity 

Impact Environmental safeguards Responsibility Timing 

Impact on flora 
and fauna 

A flora and fauna management plan 
would be prepared as part of the 
construction environmental 
management plan (CEMP). It would 
be prepared in accordance with the 
RMS Biodiversity Guidelines: 
Protecting and managing biodiversity 
on RTA projects (RTA 2011) 
(Biodiversity Guidelines). The plan 
would include a clearing procedure in 
which would include: 
• Staged habitat removal in 

accordance of Guide 4 of the 
Biodiversity Guidelines. 

• The process for pre-clearing 
surveys in accordance with Guide 
1 of the Biodiversity Guidelines, 
which would include a suitably 
qualified and licensed fauna 
ecologist searching the trees, 
undergrowth, culverts burrows, 
wetlands and other aquatic areas 
(including vegetated swales and 
creekbanks) for the presence of 
fauna immediately prior to clearing. 
The ecologist would relocate any 
fauna found to a previously 
identified safe location. 

• A process for fauna handling in 
accordance with Guide 9 of the 

Construction 
contractor 

Pre-
construction 
and during 
construction 
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Impact Environmental safeguards Responsibility Timing 
Biodiversity Guidelines including a 
requirement to contact a local vet 
and wildlife handler prior to 
vegetation clearance to ensure 
they would be willing to treat any 
fauna injuries that may occur 
during clearing and other 
construction activities.  

• Identifying, defining and managing 
exclusion zones for construction 
sites, including temporary fencing 
requirements, to avoid damage to 
vegetation. Maps of exclusion 
zones would be provided and 
developed in accordance with 
Guide 2 of the Biodiversity 
Guidelines. 

• Provision for the education of all 
construction personnel with 
regards to the importance of 
clearing limits, exclusion zones 
and remnants/individual trees of 
value. 

• Coarse woody debris and rocks 
removed in the process of clearing 
shall, where practical, be placed in 
adjacent areas of vegetation in 
accordance with Guide 5 of the 
Biodiversity Guidelines.  

• A procedure for managing the 
impact on aquatic and riparian 
zones during construction of the 
bridge pylons and other works 
adjacent to Tuggerah Creek and 
wetlands in accordance with Guide 
10 of the Biodiversity Guidelines.  

Impacts to 
retained 
vegetation 

Vehicles and equipment would not be 
stored, and stockpiles would not be 
located, within the drip line of trees to 
be retained.  

Construction 
Contractor 

Construction 

Removal of 
vegetation 

A suitably qualified ecologist will be 
engaged in consultation with RMS 
Environmental Officer during detailed 
design to develop and implement a 
rehabilitation plan. The plan would 
cover all areas impacted by 
construction. It would include but not 
be limited to the following: 
• Seed collection, propagation and 

growing of local provenance 
indigenous species for use in 

RMS project 
manager 

Pre-
construction 
and post-
construction 
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Impact Environmental safeguards Responsibility Timing 
rehabilitation. 

• Replanting species representative 
of the natural ecological 
communities of the immediate area 
including TECs and threatened 
species.  

• Replanting of foraging species for 
the Grey Headed Flying Fox 
including such species as the 
Forest Red Gum (Eucalyptus 
tereticornis).  

• Re-establishment of habitat would 
take into account Guide 3 of the 
Biodiversity Guidelines (RTA 
2011).  

• Swales would be planted with 
indigenous wetland plants with a 
particular focus on macrophytes. 

• Planting would include measures 
to facilitate fauna passage along 
Tuggerah Creek in areas in and 
adjacent to the construction 
footprint. 

Removal of 
vegetation 

Measures involving minimising the 
construction footprint and subsequent 
removal of vegetation would be 
considered in the detailed design. 
Specific measures include: 
• Avoiding threatened flora species 

where possible. 
• Minimise impacts to areas of 

higher condition terrestrial and 
aquatic habitats. 

• Minimise impacts to threatened 
ecological communities.  

• Maintaining existing water quality 
and hydrological flow regimes. This 
would also include consultation 
with a senior RMS environmental 
officer to confirm sedimentation 
basin sizes and staging to 
minimise the impact to vegetation 
at any one stage of construction.  

RMS project 
manager 

Detailed 
design 

Removal of 
vegetation 

During the detailed design phase 
opportunities to reduce the 
requirement for clearing would be 
sought and undertaken where 
possible. This could include: 
• Reducing the width of the 

alignment in areas where the road 
adjoins TEC and/or Melaleuca 

Construction 
contractor 

During 
construction 
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Impact Environmental safeguards Responsibility Timing 
biconvexa; 

• By use of temporary or permanent 
retaining walls and/or dry stone 
walls in place of batters around 
individual indigenous trees and 
around stands of Melaleuca 
biconvexa in order to protect 
vegetation and avoid loss. 

Impact on aquatic 
ecosystems 

The design of creek and waterway 
crossings would be in accordance 
with “Why do fish need to cross the 
road? Fish passage requirements for 
waterway crossings” (Fairfull and 
Witheridge 2003) to maintain fish 
passage. 

RMS project 
manager 

Detailed 
design 

Impact on 
Melaleuca 
biconvexa 

Additional survey to confirm the 
number of Melaleuca biconvexa 
impacted by the proposal would be 
undertaken using the visual 
abundance method as defined in 
Duncan (2011). The survey results 
would be used by RMS to identify if a 
referral is required to be submitted as 
a precautionary measure to the 
DSEWPaC. 

RMS project 
manager 

Pre-
construction 

Impact on 
Melaleuca 
biconvexa and 
Syzygium 
paniculatum 

Individuals of Melaleuca biconvexa 
and Syzygium paniculatum within the 
construction footprint would be 
retained where possible. A 
management plan for minimising 
impacts to Melaleuca biconvexa and 
Syzygium paniculatum species would 
be developed for the proposal and 
would include a strategy for replanting 
these species adjacent to the 
proposal.  

RMS project 
manager 

Pre-
construction 

Impacts to 
microbat roosting 
habitat in culverts 
and bridges 

Microbat surveys would be conducted 
by a qualified ecologist in the culverts 
and bridges within the project area 
prior to construction including diurnal 
and nocturnal search. The surveys 
would be undertaken in the most 
optimal season for the detection of 
threatened microbats (September to 
March). If microbats are detected in 
adjacent culverts or bridges during 
these surveys, a microbat 
management plan would be prepared 
and implemented prior to construction.

RMS project 
manager 

Pre-
construction 
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Impact Environmental safeguards Responsibility Timing 

Impacts to 
Wallum Froglet 
and Green and 
Golden Bell Frog 

Targeted surveys would be 
undertaken to identify the presence or 
otherwise of these species during the 
detailed design phase in accordance 
with OEH/DSEWPaC survey 
methodologies. These surveys would 
be undertaken during the 2012/2013 
summer period so that they are 
completed prior to March 2013. 
If any Green and Golden Bell Frogs or 
Wallum Froglets are identified then 
the RMS Senior Environmental officer 
and the RMS Senior specialists 
(Biodiversity) would be notified and 
would advise on any further 
assessment requirements.  
Additionally, a management plan 
would be developed and would 
include measures for protecting the 
frog’s habitat as well as providing 
hygiene requirements for managing 
the possible spread of chytrid fungus 
that can infect frogs. 

RMS project 
manager 

Pre-
construction 

Impact to 
Maundia 
triglochinoides  

Targeted surveys for Maundia 
triglochinoides would be undertaken 
during the detailed design phase. 
If any individuals are found, specific 
measures to protect individuals as 
much as possible would be included 
in the flora and fauna management 
plan.  

Construction 
contractor 

Construction 

Controlling the 
spread of noxious 
weeds 

A weed management plan would be 
developed as part of the CEMP.  
Noxious weeds would be disposed of 
to a licensed waste facility. 

Construction 
contractor 

Construction 

Controlling the 
spread of 
pathogens 

To avoid the introduction of pathogens 
into the area, all new plant and top 
soil material brought to site would be 
certified disease-free by the supplier. 
Vehicle and boot wash down 
procedures and facilities would be 
made available to ensure vehicles and 
footwear are free of pathogens before 
entering and leaving site.  
Construction works would be 
programmed to move from uninfected 
areas to any known infected areas. 

Construction 
contractor 

Construction 
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Impact Environmental safeguards Responsibility Timing 

Wildlife 
connectivity 

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

Construction 
contractor 

Construction 

Impacts to TECs Prior to clearing, exclusion zones 
would be erected to identify 
environmentally sensitive areas such 
as TECs.  
The location of TECs will be mapped 
and identified in the CEMP.  

Construction 
contractor 

Construction 

 

6.4 Landscape character, visual impact and urban design 
Two separate reports were completed by Peter Andrews and Associates Pty Ltd and 
Corkery Consulting Pty Ltd and included a Landscape Character and Visual Impact 
Assessment (refer to Appendix E) and an Urban Design Report (refer to Appendix 
G). The landscape character and visual impact assessment was undertaken in 
accordance with RMS (2009) Guidelines for landscape character and visual impact 
assessment. The Urban Design Assessment was undertaken in accordance with 
RMS (2009) Beyond the Pavement guidelines. The following provides a summary of 
the two reports. 
 

6.4.1 Methodology 
For the purposes of the two reports the study area was defined as the region 
surrounding the proposal and extending to include the F3 Freeway and the larger 
Tuggerah region (refer to Figure 3 of Appendix E). Both reports consider the 
existing environment, land uses, existing features and possible future development in 
the area.  
 
For the landscape character assessment, an analysis of the road corridor was 
undertaken to identify a series of landscape character zones (LCZs). This 
assessment is based on the sensitivity of the landscape character zones and the 
scale of the proposal in that zone. The combination of sensitivity and magnitude is 
used to derive an impact rating for the proposal on the various landscape character 
zones (refer to Table 6-27). 
 



 

Table 6-27 Visual impact matrix (source: RMS 2012) 

 

SE
N

SI
TI

VI
TY

 
 MAGNITUDE 

 High High to 
Moderate Moderate Moderate 

to Low Low Negligible 

High High High Moderate 
/ High 

Moderate 
/ High Moderate Negligible 

High to 
Moderate High Moderate 

/ High 
Moderate 
/ High Moderate Moderate Negligible 

Moderate Moderate / 
High 

Moderate 
/ High Moderate Moderate Moderate 

/ Low Negligible 

Moderate 
to Low 

Moderate / 
High Moderate Moderate Moderate 

/ Low 
Moderate 
/ Low Negligible 

Low Moderate Moderate Moderate 
/ Low 

Moderate 
/ Low Low Negligible 

Negligible Negligible Negligible Negligible Negligible Negligible Negligible 

For the visual impact assessment identification of the visual catchment or visual 
envelope map (VEM) was undertaken. The key viewpoints within the road corridor 
were identified and an assessment of the potential impact of the proposal on each of 
these viewpoints was completed. Criteria to assess each of the key viewpoints are 
outlined in Table 6-28. 
 

Table 6-28 Visual impact criteria to assess key viewpoints 

Criteria Definition Rating 

Duration of view 

Long term 
Moderate term 
Short term 

>1 hour 
30 minute to 1 hour 
<30 minute 

High 
Moderate 
Low 

Number of viewers 

High 
Moderate 
Low 

>1,000 
100-999 
<100 

High 
Moderate 
Low 

Viewer sensitivity (type) 

Resident 
Pedestrian/cyclist 
Motorist 

- 
- 
- 

High 
Moderate 
Low 

View sensitivity 

Pristine landscape 
Moderately modified landscape 
Substantially modified 
landscape 
 
 

- 
- 
- 

High 
Moderate 
Low 
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Criteria Definition Rating 

View distance/proximity 

Short  
Medium 
Long 

< 100 m 
100 m-500 m 
>500 m 

High 
Moderate 
Low 

 
The Urban Design Assessment considered the impact of the proposal against the 
five urban design principles defined previously in Section 2.3, namely: 

• Reflect the changing character of the surrounding environment to one that is 
more urban in nature and would incorporate substantial built form in future. 

• Minimise adverse impacts on surrounding development. 
• Ensure the pedestrian/cycle connections are enhanced to provide better 

connectivity and improve safety. 
• Ensure that the proposal is designed to be integrated with the existing road 

network. 
• Design for low maintenance. 

The Urban Design Report considered the proposal within the context of local and 
regional planning and developed a landscaping strategy for the proposal, refer to 
Appendix H. 

6.4.2 Existing environment 
Viewpoints and view corridors 
The topography adjoining the Pacific Highway and Wyong Road intersection and 
approaches is generally low lying and prone to flooding. Wyong Road passes over 
the Main Northern Rail Line on a steel girder and concrete deck bridge with adjoining 
sections of the road located on fill embankments, slightly elevated from the 
surrounding landform. Natural vegetation has been retained to the south of Wyong 
Road and west of the Pacific Highway. Vegetated hills to the south and west define 
the extent of the drainage catchment. Tuggerah Creek passes under the existing 
bridge east of the railway line and east of the railway station. 
 
Roadside vegetation defines views along the road corridors in the vicinity of the 
intersection. Consequently, an enclosed and semi enclosed visual character 
generally dominates the area. However, the openness and elevation at the bridge 
provides broad, regional views to forest covered ridgelines in the distance. 
 
The intersection marks the western extent of a major upgrading of Wyong Road 
undertaken between the late 1980s and 1990s. The road east of the intersection has 
generally been landscaped and maintained to a very high standard. Casuarina has 
been used extensively to screen views around the intersection. This species is 
widespread throughout the area, and is associated with estuarine floodplains. Hoop 
Pines have been planted on the eastern sides of the intersection and are a prominent 
feature of the landscape work, as they formed part of the original urban design 
framework carried out when the roundabout was constructed. The screening is 
effective in obscuring views over the roofs and rear yards of surrounding 
development. Considerable weed infestation in the understory exists in these areas. 
 



 

Extensive planting largely screens views of the intersection from the surrounding 
area. Similarly, views by road users are generally enclosed views of the road, and 
screen planting obscures views towards the surrounding development. Parts of the 
residential area of Tambelin Street, and the existing Tuggerah railway station and 
Supa Centa Tuggerah are visible from the bridge. The existing commercial 
development on the south west corner of the Anzac Road/Pacific Highway is 
prominent. Existing key viewpoints and key view corridors have been identified (refer 
to Figure 6-6) and these are described in Table 6-29. 
 
Table 6-29 Description of existing key viewpoints and corridors 

Key 
Viewpoint 
/ Corridor 
number 

Description Photos of key viewpoints/ corridors 

Key 
Viewpoint 
C1 

Key viewpoint C1 Is located at the 
corner of Tambelin Street and 
Arunta Road and is orientated to the 
north. Viewpoint C1 is characterised 
by views of the Tuggerah residential 
area and is mainly urban in nature. 
To the east of the viewpoint is an 
area of grassland and remnant 
vegetation which is located 
alongside Tuggerah Creek. 

Key 
Viewpoint 
C2 

Key viewpoint C2 is located on the 
pedestrian footprint adjacent to the 
southern side of the Wyong Road 
underpass and the residential 
dwellings located off Yaldeeme 
Close. Viewpoint C2 is located lower 
than the elevation of the surrounding 
roadways and as such is an 
enclosed view that is typified by 
residential backyards, fences, road 
slope batters that are vegetated with 
grasses, casuarinas and Hoop 
Pines. 

Key 
viewpoint 
C3 

Key viewpoint C3 is located adjacent 
to a pedestrian pathway/old roadway 
and 76 Pacific Highway. The 
viewpoint looks in an easterly 
direction towards the Pacific 
Highway and Wyong Road 
intersection and is characterised by 
grassed verges, concrete pedestrian 
pathways, two residential properties 
and sections of established tress 
fringing the roadway. 
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Key 
Viewpoint 
/ Corridor 
number 

Description Photos of key viewpoints/ corridors 

Key 
viewpoint 
C4 

Key viewpoint 4 is situated in the 
back of the MacDonalds/ Petbarn 
car park, which is located on the 
corner of Anzac Parade and the 
Pacific Highway. The viewpoint is 
orientated in a southerly direction 
towards the Pacific Highway and 
Wyong Road intersection. The view 
is characterised by an open car park 
fringed with mature trees and a 
weedy understory. The view of the 
roadway is screened in this location 
by the established trees and its 
higher elevation within the 
landscape.  

Key 
viewpoint 
C5 

Key viewpoint C5 is located at the 
corner of the Tuggerah Rail Station 
and looks in a southerly direction 
towards the Pacific highway and 
Wyong Road intersection. The view 
is characterised by road and rail 
transport uses with a fringe of 
established Hoop Pine trees. 
Potential viewers at this view point 
are predominantly commuters using 
rail transport. The existing Tuggerah 
Rail Overbridge is visible from the 
pedestrian overbridge at Tuggerah 
railway station. 

Key 
viewpoint 
C6 

Key viewpoint C6 is located in the 
Supa Centre car park and is 
orientated towards the west. The 
existing Tuggerah Rail Overbridge 
and sections of Wyong Road are 
visible from this location. The view is 
urban in nature with a fringe of 
established trees.  
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Key 
Viewpoint 
/ Corridor 
number 

Description Photos of key viewpoints/ corridors 

Key 
viewpoint 
C7 

Key viewpoint C7 is located between 
the eastbound leg of Wyong Road 
and Bunnings which is part of the 
Tuggerah Supa Centre. The 
viewpoint is orientated to the west. 
Views of the roadway are limited in 
this location as the road is elevated 
above the viewpoint and is screened 
by existing vegetation. The area is 
currently occupied by loading docks 
and staff car parking. 

Key 
viewpoint 
C8 

Key viewpoint C8 is located adjacent 
to the Tuggerah Business Park to 
the north-west of the Wyong 
Road/Reliance Drive/Bryant Drive 
roundabout. The viewpoint looks to 
the north-west and is comprised of 
well-maintained and landscaped 
gardens situated beside an existing 
pedestrian/cyclist shared use 
pathway. There are no views of the 
roadway from this viewpoint. 

Key view 
corridor 
R1 

Key view corridor R1 is located on 
the western leg of Wyong Road. The 
road corridor is fringed by 
established trees on both sides of 
the roadway and the view of 
adjoining land uses is limited. 
Towards the intersection with the 
Pacific Highway the road becomes 
elevated above the surrounding 
landscape. 

Key view 
corridor 
R2  

Key view corridor R2 is located on 
the northern leg of the Pacific 
Highway. Adjacent to Anzac Parade 
are views of the Tuggerah Rail 
Station to the east and commercial 
businesses including Petbarn and 
MacDonalds to the west. Closer to 
the intersection with Wyong Road 
the roadway becomes elevated and 
the roadside is fringed with well-
established trees including Hoop 
Pines. There are no footpaths on 
this section of road. Major users of 
this corridor are motorists. 
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Key 
Viewpoint 
/ Corridor 
number 

Description Photos of key viewpoints/ corridors 

Key view 
corridor 
R3 

Key view corridor R3 is located on 
the eastern leg of Wyong Road. At 
the highest point of this section of 
road corridor on Tuggerah Rail 
Overbridge there are views of the 
surrounding residential and 
commercial properties. Closer to the 
intersection with the Pacific Highway 
views of these land uses become 
restricted as both sides of the 
roadway is fringed with established 
trees. 

Key view 
corridor 
R4  

Key view corridor R4 is located on 
the southern leg of the Pacific 
Highway. This road corridor is more 
open than the other three view 
corridors as the roadside is cleared 
of vegetation around the Tambelin 
intersection and the old 
roadway/pedestrian pathway 
connecting the Pacific Highway with 
Gavenlock Road. Additionally the 
road is elevated in this location and 
drops towards the intersection with 
Wyong Road. Views of residential 
dwellings can be observed on both 
sides of the Pacific Highway; 
however these views become 
screened closer to the intersection of 
Wyong Road as both sides of the 
roadway are vegetated with well-
established trees.  
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Upgrade of the Pacific Highway and Wyong Road Intersection - REF



 

Land use and built form 
Beyond the immediate road reserve the built form is a mix of low density residential, 
retail, fast food, bulky goods and manufacturing/light industry as follows: 

• East of the bridge is characterised by large-scale bulky goods, high bay 
warehousing and manufacturing and two storey offices including Tuggerah 
Business Park, Supa Centa Tuggerah, Club Tuggerah and light industry. The 
Supa Centa Tuggerah is visually prominent and is above the height of the 
bridge.  

• North of the intersection is characterised by fast food outlets and one to two 
storey commercial/light industrial backing onto road corridor. 

• West of the intersection is characterised by the vacant vegetated Westfield 
“triangle site.” 

 
• South of the intersection is characterised by the low density residential area of 

Tambelin Street comprising one to two storey hoses with backyards facing the 
Pacific Highway and Wyong Road. 

• Pedestrian and cyclist linkages which are disrupted by the junction of the 
overbridge, the Pacific Highway, rail corridor and drainage features (refer to 
Section 6.12). 

 

Landscape character assessment 
Seven landscape character zones were identified. The extents of each landscape 
character zones have been shown in Figure 6-7 while the main features of each 
landscape character zones have been summarised in Table 6-30. 
 

Table 6-30 Landscape character zones 

Landscape character 
zone Key features 

Landscape character 
zone 1: Existing the 
Pacific Highway and 
Wyong Road 
Intersection 

• Visually enclosed roundabout intersection with four exits 
well integrated into the landscape setting. 

• Views from the roundabout are confined to the four exit 
roadways. 

Landscape character 
zone 2: Tuggerah 
residential area 

• A fully developed residential area to the south. 
• Partially developed residential area to the north of the 

Pacific Highway. 
• Part of the residential area is generally screened from the 

road corridor. 
• Due to the topography some dwellings have views of the 

existing road and rail corridor. 
• Forest covered ridge to the south. 

 
Landscape character 
zone 3: Westfield 
development site 

• Visually enclosed section of road corridor with gentle 
curvature geometry in natural setting. 

• Median vegetation along Wyong Road provides additional 
visual enclosure. 

• Land is largely vegetated with only two dwellings located in 
this Landscape character zone off the Pacific Highway. 
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Landscape character 
zone Key features 

Landscape character 
zone 4: Tuggerah 
Straight industrial land  

• Industrial and commercial area incorporating one and two 
storey buildings. The rear of the Petbarn, and McDonald's 
and Hungry Jack's restaurants adjoin Wyong Road, 
however vegetation screens this view.  

Landscape character 
zone 5: Tuggerah 
railway station  

• The main northern railway corridor incorporating the 
Tuggerah railway station, pedestrian railway overbridge, 
pedestrian pathways, including the carpark and the 
pedestrian underpass under Wyong Road. 

• This section of the corridor is generally screened by 
roadside vegetation.  

Landscape character 
zone 6: Supa Centa 
Tuggerah  

• The Supa Centa Tuggerah faces onto Bryant Drive. It is 
partially screened on Wyong Road and has open views in 
the vicinity of the Tuggerah Rail Overbridge  

Landscape character 
zone 7: Tuggerah 
Business Park  

• Generally semi-enclosed character formed by the roadside 
vegetation. 

• Spatial character of southern side of Wyong Road is semi-
enclosed due to the planting being set back behind the 
pedestrian path on generally lower landform and 
occasional gaps in the vegetation. 

• South-east has views towards Bryant Drive.  
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6.4.3 Potential impacts 
Construction 
Construction impacts to visual and urban amenity would include changes in the 
visual landscape from the clearing of vegetation, generation of wastes and 
construction activities associated with the proposal. These impacts would be ongoing 
throughout the construction period, although staging would avoid impacting on a 
large area at the same time. These impacts would generally be temporary in nature 
and mitigation measures for ameliorating the visual impacts are summarised in 
Section 6.4.4. Additional measures for managing waste generation are outlined in 
Section 6.14.  

Operation 
Landscape character impact 
The potential impacts of the proposal on the landscape character for each landscape 
character zones have been summarised in Table 6-31. The level of impact detailed 
in Table 6-31 was identified by assessing the sensitivity of each zone to change and 
the magnitude of the change using the ratings outlined in Table 6-28. 
 

Table 6-31 Potential impacts on landscape character zones 

Landscape 
character zone Sensitivity Magnitude Landscape character impact 

Landscape 
character zone 
1: Existing 
Pacific Highway 
and Wyong 
Road 
Intersection 

Moderate to 
low 

High to 
moderate 

Moderate  
Roadside vegetation would be 
removed and therefore the spatial 
quality would be more open. The 
environment has been previously 
modified 

Landscape 
character zone 
2: Tuggerah 
residential area 

Moderate High Moderate/ High.  
The residential area is generally 
screened by vegetation at the 
existing intersection. Some views 
are available of the residential area 
at the Tuggerah Rail Overbridge. 
The proposal would require an 
increased footprint for the road 
corridor and therefore would be in 
closer proximity to the residential 
area. Screen vegetation along the 
road corridor would also be 
removed 

Landscape 
character zone 
3: Westfield 
development 
site 

Low Low Low impact 
Roadside vegetation would be 
removed along Wyong Road 
frontage, however the adjoining 
area is well vegetated and would 
not be directly affected by the 
proposal.  



 

Landscape 
character zone Sensitivity Magnitude Landscape character impact 

Landscape 
character zone 
4: Tuggerah 
straight 
industrial area 

Low High to 
Moderate 

Moderate 
The proposal would remove most of 
the existing roadside vegetation 
and expose the road and proposed 
retaining walls.  

Landscape 
character zone 
5: Tuggerah 
railway station 

Moderate to 
Low 

Moderate to 
Low 

Moderate / Low impact 
Vegetation in the rail corridor would 
be retained. The railway corridor is 
currently visible from the Tuggerah 
Rail Overbridge.  

Landscape 
character zone 
6: Super Centa 
Tuggerah 

Moderate to 
Low 

High to 
Moderate 

Moderate impact 
The Supa Centa is visible from 
parts of Wyong Road and in 
particular from the Tuggerah Rail 
Overbridge. Vegetation along 
Wyong Road would be removed 
and therefore more of the Supa 
Centa Tuggerah building would be 
visible. 

Landscape 
character zone 
7: Tuggerah 
Business Park 

Negligible 
 

Negligible 
 

Negligible 
Existing vegetation would be 
retained. 

 

Visual impact 
A desktop and field assessment was undertaken to identify the area from which the 
proposal would be visible, defined as being the VEM. Within the VEM, key viewpoints 
or groups of viewpoints and key view corridors were identified. The location of the 
viewpoints is shown on Figure 6-6 while Table 6-29 also shows photos of the 
various viewpoints and view corridors. As part of the Landscape Character and 
Visual Impact Assessment (refer to Appendix E) an assessment of the impacts of 
the proposal from each of the viewpoints and view corridors was undertaken 
according to the sensitivity and magnitude criteria listed in Table 6-28. A summary of 
the results of this assessment is provided in Table 6-32. 
 
 
The Landscape Character and Visual Impact Assessment found that implementation 
of the proposal would result in a change in the visual amenity from an area 
characterised as an extensively vegetated road reserve to a more cleared urban road 
landscape with an increasingly built-up urban edge. This would be caused mainly 
through the removal of established vegetation, the construction of a larger road 
surface and the construction of retaining walls adjacent to the road.  
 

Impacts to road views 

The proposal would result in the removal of most of the existing exotic and planted 
vegetation located adjacent to the roadside. Consequently, the intersection and 
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approaches would be less visually enclosed, with views to and from the road 
becoming more exposed.  
 
Impacts to surrounding land uses 

Apart from the existing residential area off Tambelin Street, existing land uses exhibit 
low sensitivity to change. These land uses include commercial, light industrial, fast 
food and bulky goods whose rear entries back onto the road corridor. Accordingly, 
the proposal would be low to moderate in terms of impact on these land uses. 
 
The residential area to the south-east of the intersection off Tambelin Street, would 
be affected visually by the proposal particularly some of the residences off Yaldeeme 
Close. This is due to the proposal moving closer to established residential buildings, 
the removal of vegetation which currently screens the existing roadway, the 
introduction of a cantilevered pathway and construction of new retaining walls. 
Consequently, the proposal, specifically the south-eastern leg of Wyong Road, would 
become more visible. Additionally, there are very minimal opportunities for landscape 
treatments to screen the retaining wall at this location when viewed from existing 
residences at Tambelin Street. The wing walls and portals of the underpass would 
therefore be painted with a mural by local street/community artists to discourage 
random graffiti and make the area welcoming. The cantilevered footpath would also 
introduce the potential for overlooking from the new footpath into rear yards and 
dwellings. This could be managed with screen planting and the construction of a 
privacy fence to the rear of affected residences.  
 
The Noise and Vibration Assessment (refer to Section 6-2) indicates that a four 
metre noise barrier situated between the road edge and the top of the embankment 
running between Yaldeeme Close and Wyong Road could reduce noise for receivers 
in Yaldeeme Close. Further feasible and reasonable investigation to identify the final 
noise mitigation options would be required during the detailed design phase. 
Consideration would also need to be given to the urban and visual amenity 
implications of any noise barrier in this location and potential impacts such as 
impacts on views and overshadowing.  
 
 
 



 

Table 6-32 Summary of proposal impact on key viewpoints and key view corridors 

 Motorist Pedestrian 
/ cyclist Resident Comments Photos of key viewpoints/ 

corridors 

Key view points 

 Key view point C1 - View looking north-east from Tuggerah residential area 

Sensitivity Low Low High to 
Moderate 

The proposal would remove existing vegetation; 
however, part of the road is already visible from the 
residential area.  

Magnitude Low Low Moderate 
to Low 

Overall 
Impact 

Low Low Moderate 

 Key view point C2 - looking south to Tuggerah residential area from Wyong Road 

Sensitivity N/A Low Moderate Dwellings in this area front onto Yaldeeme Close and 
their rear yards back onto Wyong Road. Properties 
are lower than the road and the proposal would bring 
the road closer to the existing dwellings. The 
proposed retaining wall and 1.8 metre screen on the 
footpath would provide privacy to residences. 
However, the removal of vegetation and the proximity 
of the retaining wall and fence along Wyong Road 
would have a moderate/high impact on these 
dwellings. The loss of vegetation and the lengthening 
of the underpass would result in a moderate impact on 
pedestrians and cyclists. However, the new works 

Magnitude N/A High High 

Overall 
Impact 

N/A Moderate Moderate / 
High 
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 Motorist Pedestrian 
/ cyclist Resident Comments Photos of key viewpoints/ 

corridors 
would improve sight lines for pedestrians/cyclists. 

 Key view point C3 - View from the Pacific Highway looking north-west 

Sensitivity N/A N/A Low Some vegetation would be removed along Wyong 
Road and the Pacific Highway to allow for construction 
of the pedestrian pathway and drainage swale. This 
would require the removal of two dwellings. Land 
adjoining the proposal in this area is vegetation and 
would reduce the visual impact. 

Magnitude N/A N/A Moderate 

Overall 
Impact 

N/A N/A Moderate 

 Key view point C4 - View looking south from Tuggerah Straight to Wyong Road 

Sensitivity Low Moderate to 
High 

N/A Mature vegetation would be removed along Wyong 
Road as part of the proposal. The land uses in this 
area include bulky goods and fast food stores, which 
face onto Anzac Road. The rear of these buildings 
adjoins Wyong Road. Some vegetation would remain 
these buildings and Wyong Road to reduce the visual 
impact. 
 
 
 

Magnitude Low Low N/A 

Overall 
Impact 

Low Moderate N/A 
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 Motorist Pedestrian 
/ cyclist Resident Comments Photos of key viewpoints/ 

corridors 

 Key view point C5 - View looking south-west from pedestrian rail overbridge 

Sensitivity  Low N/A Potential viewers at this view point are 
predominantly commuters using rail transport. The 
existing Tuggerah Rail Overbridge is visible from the 
pedestrian overbridge at Tuggerah railway station. 
The proposal would result in the removal of existing 
vegetation and expose proposed retaining walls. 

Magnitude  Moderate to 
Low 

N/A 

Overall 
Impact 

N/A Low N/A 

 Key view point C6 - View looking south-west from Supa Centa Tuggerah car park with existing Tuggerah Rail Overbridge visible 

Sensitivity Low Low N/A The existing road and Tuggerah Rail Overbridge are 
visible from the car park. The proposal would result 
in the loss of screening vegetation; however, viewer 
sensitivity at this key view point is low. 
 
 
 
 
 
 
 
 
 

Magnitude Low Low N/A 

Overall 
Impact 

Low Low N/A 
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 Motorist Pedestrian 
/ cyclist Resident Comments Photos of key viewpoints/ 

corridors 

 Key view point C7- View looking south-east of the Supa Centa Tuggerah 

Sensitivity Low Low N/A The proposal would result in the removal of existing 
screening vegetation and would expose proposed 
retaining walls. The area is currently occupied by 
loading docks and staff car parking and is low in 
terms of viewer sensitivity. 

Magnitude Moderate Moderate N/A 

Overall 
Impact 

Moderate / 
Low 

Moderate / 
Low 

N/A 

 Key view point C8 - Pedestrian path adjoining Tuggerah Business Park and Wyong Road 

Sensitivity N/A N/A N/A Existing vegetation would be retained at this 
location. 
 
 
 
 
 
 
 
 
 
 

Magnitude N/A N/A N/A 

Overall 
Impact 

N/A Negligible N/A 
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 Motorist Pedestrian 
/ cyclist Resident Comments Photos of key viewpoints/ 

corridors 

Key view corridors  

 Key view corridor R1 - Wyong Road travelling east 

Sensitivity Low Moderate to 
Low 

N/A The proposal would involve the removal of most 
existing roadside vegetation from both sides of 
Wyong Road at this location. Adjoining commercial 
land uses would become visible from the proposal. 
Land south of Wyong Road is currently vegetated. 
There are no footpaths on this section of road. Major 
users of this corridor are motorists. 

Magnitude High Moderate N/A 

Overall 
Impact 

Moderate Moderate/ 
Low 

N/A 

 Key view corridor R2 - Travelling south along the Pacific Highway 

Sensitivity Low Moderate to 
Low 

N/A The proposal would involve the removal of 
vegetation along the eastern edge of the Pacific 
Highway. Vegetation would also be removed at the 
north western and north eastern corners of the 
Pacific Highway / Wyong Road intersection. Views 
along this section of road would still incorporate the 
forested ridges in the background. 
 
 
 
 
 
 

Magnitude Moderate Moderate N/A 

Overall 
Impact 

Moderate/ 
Low 

Moderate N/A 
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 Motorist Pedestrian 
/ cyclist Resident Comments Photos of key viewpoints/ 

corridors 

 Key view corridor R3 - Travelling west along Wyong Road approaching the existing roundabout 

Sensitivity Low  Moderate to 
Low 

N/A The proposal would involve the removal of existing 
vegetation on both sides of the road west of the 
Tuggerah Rail Overbridge and on the northern side 
of the road east of the bridge. This would increase 
the visibility of the Supa Centa Tuggerah to the 
north-east and residential area off Tambelin Street. 

Magnitude High to 
Moderate 

High to 
Moderate 

N/A 

Overall 
Impact 

Moderate Moderate N/A 

 Key view corridor R4 - Travelling north along the Pacific Highway near Tambelin Street intersection 

Sensitivity Low Moderate to 
Low 

N/A Vegetation north of Tambelin Street would be 
removed as part of the proposal. However, the 
landscape is already heavily modified and duration 
of travel through the area for motorists is short. Magnitude High to 

Moderate 
High to 
Moderate 

N/A 

Overall 
Impact 

Moderate / 
Low 

Moderate N/A 

 



 

Impacts to road users, pedestrians and cyclist 

Low to moderate visual impacts would be expected for road users as a result of the 
proposal. These impacts would be associated with the removal of vegetation, 
increasing the visibility of buildings, rooftops and car parks. 
 
Lengthening the existing underpass would also have a visual impact for pedestrians 
and cyclists. Upgrading the quality of the existing underpass through the installation 
of lighting and improving the interior would assist in reducing these visual impacts.  
 

6.4.4 Safeguards and management measures 
Urban design objectives and principles 
Principles for development of the proposal have been based on the urban design 
objectives defined for the proposal and which have been outlined in Section 2.3 and 
Section 6.5.1. The specific urban design principles are summarised in Table 6-33 
and reflect the urban design principles contained in the RMS (2009) Beyond the 
Pavement (2009) as well as responding to the ongoing transformation of the area as 
a result of this proposal and the expected surrounding development.  
 

Table 6-33 Urban design objectives and principles 

Objective Principle 

1. To reflect the 
changing character 
of the surrounding 
environment to one 
that is more urban 
in nature and 
would incorporate 
substantial built 
form in the future. 

• Develop a landscape approach which would ultimately rely on 
less screen planting along the roadside corridors. 

• Retain existing Hoop Pines and additional plantings of this 
species and Eucalypt species, while reducing the extent of 
Casuarina trees. 

• Develop a limited range of materials, colours and textures for 
built elements to achieve a simple uncluttered design. 

• Provide an attractive, vegetated median with frangible species 
where necessary and ensure sight lines are maintained. 

• Planting to grow to a height and form that is visually 
compatible with future large scale buildings adjoining the road 
corridor. 

• Planting to screen existing development that backs onto the 
main road network. 

• Minimise loss of existing vegetation where possible and review 
of basin locations. 

2. Ensure that the 
new road works 
are designed to be 
integrated with the 
existing road 
network. 

• Match the general appearance of the new bridge, including 
barriers and safety screens, with existing design. 

• Integrate new street lighting with the existing street lighting. 
• Use a planting palette that is coordinated with the existing 

planting treatment. 
• Relocate existing bus shelter on the Pacific Highway north 

bound lane to proposed new road side location and integrate 
landscape on adjacent verge. 

3. To minimise 
adverse impacts on 
surrounding 
development 

• Minimise potential overshadowing and overlooking to existing 
residences off Tambelin Street. 

• Architectural treatments would be considered where feasible, 
practicable and possible to mitigate acoustic impacts. 
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Objective Principle 
• Visually soften the appearance of retaining walls including the 

use of plant material, where possible. 
4. Design for low 
maintenance 

• Use species adapted to the growing conditions of the site 
together with use of surface mulch and planting at densities 
that minimise weed growth. 

• Use robust materials and appropriate surface textures to 
minimise ongoing maintenance and potential for vandalism. 

• Use a maximum gradient of fill batters of 3 to 1 where possible 
to facilitate plant establishment and maintenance. 

5. Ensure the 
pedestrian/cycle 
connections are 
enhanced to 
provide better 
connectivity and 
improve safety 

• Selectively remove shrubs and weeds alongside pathways and 
remove ground cover vegetation from below the Hoop Pines to 
be retained on the south east corner of the intersection. 

• Improve the alignment of the approaches and sightlines and 
reduce opportunities for loitering and anti-social behaviour. 

• Include lighting to the extended underpass and at entry points 
and improve lighting of the existing underpass. 

• Preserve an option for future links to the Railway Station west 
of the Supa Centa. 

 
Environmental safeguards have been developed in response to the potential impacts 
identified in Section 6.4. These are presented in Table 6-34, and specifically 
respond to the urban design objectives outlined previously. 
 

Table 6-34 Visual and landscape environmental safeguards 

Impact Environmental safeguards Responsibili
ty 

Timing 

Change of 
landscape 
character 
and visual 
impact 

Detailed design would be undertaken 
according to the urban design vision, 
objectives and principles which underpin 
the concept design. 

RMS Detailed design 

Visual impact 
of altered 
road 
character 
from 
clearance of 
vegetation 
including 
TECs 

The road corridor would be enhanced with 
new planting where possible. 
The planting would be consistent with the 
existing planting treatment along Wyong 
Road (western approach) and the Pacific 
Highway (northern approach). 
Wherever possible, indigenous plant 
species would be adopted where new 
landscape works are adjacent to TEC’s. 
Replanting of large trees would consider 
services and maintenance access 
requirements and potential overshadowing 
of adjacent properties. 
Existing vegetation would be maintained 
and protected wherever possible. 
 

Design 
contractor 

Design 
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Impact Environmental safeguards Responsibili
ty 

Timing 

Visual impact 
of retaining 
walls 

In consultation with Wyong Shire Council 
and any interested/ identified community 
groups, the design of retaining walls would 
adopt a consistent approach including 
surface treatments, colours and detailing. 
This would also achieve a simple, 
uncluttered design. The only exception to 
this is the wing walls and portals of the 
underpass where local street/community 
artists would provide a mural to 
discourage random graffiti and make the 
area welcoming. 
 
Retaining wall texture would be designed 
to: 
• Minimise the opportunity for graffiti 

through selection of surface texture. 
• Use screen planting to reduce the 

visual impact of the retaining walls. 

Design 
contractor 

Design 

Visual impact 
of new street 
furniture on 
the road 
character 

A consistent approach to the detailing of 
barriers, street lighting, pedestrian fences 
and safety/privacy screens would be 
undertaken. To the extent possible, this 
detailing would integrate with the detailing 
of existing roadside elements. 

Design 
contractor 

Design 

Change in 
visual 
amenity of 
the 
underpass 

The quality of the existing underpass and 
proposed extension would be improved 
with: 
• Adequate lighting. 
• The incorporation of appropriate wall 

surface treatments. 

Design 
contractor 

Design 

Visual impact 
of 
cantilevered 
footpath 

Consultation would be undertaken with 
relevant servicing authorities to identify if 
there is potential to incorporate some 
screen planting over existing services. 
Liaison with residents would be 
undertaken to incorporate some screen 
planting in the rear of backyards wherever 
possible. 

RMS Design 

Impact of 
acoustic 
treatments 

Consideration would be given to the urban 
design implications of acoustic treatments. 
For example, the use of transparent 
panels could be considered for the noise 
barrier.  

RMS Design 

Visual impact 
of the new 
rail 
overbridge 

The new rail overbridge would adopt a 
similar depth, structure and similar 
supporting piers to the existing bridge. 

Design 
contractor 

Design 
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Impact Environmental safeguards Responsibili
ty 

Timing 

Visual impact 
of the 
construction 
crew, 
stockpiles, 
plant and 
equipment 
during 
construction 

Work sites would be tidied at the end of 
each working day. Rubbish and garbage 
would be appropriately disposed of at an 
appropriately licensed facility.  
Vegetation would be maintained as long 
as possible, and removed according to 
construction staging requirements. 
Cleared areas would be progressively 
rehabilitated as each construction stage is 
completed, in accordance with the 
landscaping plan and the rehabilitation 
plan (refer to Section 6.3.4). 

Construction 
contractor 

Construction 

 

6.5 Hydrology and hydraulics 
This section is a summary of the Flood Impact Assessment Report undertaken by 
SKM to assess the hydrological and flooding impacts of the proposal and is included 
as Appendix O.  
 

6.5.1 Existing environment 
The study area for the flood impact assessment considered the Mardi Creek and 
Tuggerah Creek catchments. Particular focus was made on Mardi Creek as this is 
the catchment which is prone to flooding the areas surrounding the proposal during 
substantial rain events.  
 

Hydrology 
The proposal is located within the Wyong River catchment, which drains east into the 
Tuggerah Lakes. The Tuggerah Lakes is located about two kilometres to the east of 
the proposal and is recognised as a nationally important wetland. Mardi Dam is 
located about two and a half kilometres to the north-west. To the north-east of the 
proposal is Dairy Swamp and Tuggerah Lagoon. Dairy Swamp is a permanently 
inundated open water body surrounded by grazing land and Tuggerah Lagoon is an 
oxbow lagoon surrounded by SEPP 14 wetlands. There are also a number of 
ephemeral wetlands in this region.  
 
The main watercourses close to the proposal are Mardi Creek and Tuggerah Creek 
(refer to Figure 6-5). Mardi Creek flows in an easterly direction and is about 260 
metres north of the centre of the proposal. The Pacific Highway and the Main 
Northern Railway cross Mardi Creek via an existing four-cell box culvert and a two-
span bridge structure, respectively.  
 
Tuggerah Creek flows in a northerly direction and is about 170 metres to the east of 
the proposal. Downstream of the Main Northern Railway, Mardi Creek joins Tuggerah 
Creek from the south, then flows through Tuggerah Lagoon before joining the much 
larger Wyong River two kilometres north-east of the proposal. Wyong River 
discharges into Tuggerah Lakes. 
 
Significant hydraulic features are found on Mardi Creek upstream of the proposal and 
include the following: 



 

• Mardi Dam at the headwaters (2.5 kilometres upstream of the Pacific Highway),  
• The Sydney-Newcastle Freeway (F3, 1.8 kilometres upstream)  
• Road crossings at Woodbury Park Drive (1 kilometre upstream) and Gavenlock 

Road (400 metres upstream). 
 

Catchment description 
The majority of the proposal is located on the floodplain of Mardi Creek which drains 
a catchment area of approximately six square kilometres. A small area of the eastern 
section of the proposal is located on the Tuggerah Creek floodplain. Upstream of the 
proposal, Tuggerah Creek drains a relatively small catchment compared to Mardi 
Creek, which in turn generates larger rainfall runoff from its catchment area. 
 
The upper portions of the catchment are a mixture of cleared rural and bushland 
areas, including the Mardi Dam catchment. The catchment has moderate to steep 
slopes in its upper areas, with very flat grades generally to the east of Gavenlock 
Road. Mardi Dam itself has a surface area of approximately 0.7 square kilometres. 
The total area of the Mardi Dam catchment, including the dam surface, is 1.7 square 
kilometres.  
 
Land use between Woodbury Park Drive/Tonkiss Avenue and the Pacific Highway is 
mainly residential, commercial and industrial, with small areas of bushland and rural 
land use. To the east of the Pacific Highway are rural, commercial and industrial 
areas (south of Lake Road). To the north of Lake Road are rural, bushland and 
wetland areas. 
 

Flooding 
A review of previous studies and desktop data was undertaken to establish the flood 
levels, behaviour and extents within the study area. Previous studies included 
flooding assessments undertaken by Paterson Consultants (2010), Webb, McKeown 
and Associates (WMA, various dates) and Lawson and Trealor (1994). Desktop data 
included digital cadastre, ortho-rectified aerial images and digital elevation data. 
 
The desktop review identified that flooding can occur due to rainfall runoff generated 
within the catchment of Mardi Creek and floodwaters from the Wyong River, either 
breaking out upstream of the railway, which is reported to have last occurred in 1964 
(WMA, 1992b), or from backwater downstream of the railway. Floodwaters from 
Ourimbah Creek can also overflow into the Mardi Creek catchment; however, this is 
expected to occur in floods greater than the 1 in 200 AEP event. 
 
Flooding has occurred in Mardi Creek in 1984, 1985 and 1990 (WMA, 1992b) and 
most recently in June 2007. The 1984, 1985 and 1990 floods have been relatively 
low in magnitude (peak flood level of 4.12 metre Australian height datum (AHD), 4.00 
metre AHD and 4.29 metre AHD, respectively, immediately upstream of the Pacific 
Highway) when compared to the June 2007 event (flood level of 4.84 metre AHD 
immediately upstream of the Pacific Highway). While the rainfall total depth of 404 
millimetre for the 1990 event is significantly higher than the total depth of 196 
millimetre for the 2007 event, the rainfall fell over a duration of two days, compared to 
three hours for the 2007 event. Hence, the June 2007 event was a particularly 
intense rainfall event. 
 
A number of transport links (F3 Freeway, Tonkiss Street, Gavenlock Road, the 
Pacific Highway and the Main Northern Rail Line) traverse the floodplain of Mardi 
Creek and generally impede the movement of floodwater. Part of the township of 
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Tuggerah located on the floodplain of Mardi Creek upstream of the Pacific Highway 
has experienced local flooding in the past. Flooding was experienced in the 
industrial/commercial area (known as Tuggerah Industrial Estate), located between 
Gavenlock Road and the Pacific Highway, in June 2007. Frequent flooding occurs at 
Anzac Road, 180 metres north of the proposal, due to rainfall runoff originating from 
Mardi Creek.  
 
Flood levels from the Lower Wyong River Floodplain Risk Management Study 
(Paterson Consultants 2010) were used to identify areas that would be flooded 
during a 1 in 100 Annual Exceedance Probability (AEP) event within and around the 
study area. Modelling results indicated that both westbound lanes of Wyong Road 
before the roundabout on Gavenlock Road would be subject to flooding in a 1 in 100 
AEP event. Lanes of the Pacific Highway north of Anzac Road would also be affected 
by flooding, while only northbound lanes of the Pacific Highway would be affected 
south of Anzac Road.  
 
Areas currently prone to flooding within and around the study area are those that are 
located within ‘Flood Storage’ areas. These are areas that provide temporary storage 
of floodwaters during the passage of a flood, with generally low flood velocities. In 
addition, most flood storage areas are classified as being ‘Low Hazard,’ where 
floodwaters do not present a danger to personal safety and where flood damages 
would be low. However, a small portion of the north of the 1 in 100 AEP event area is 
classified as being ‘High Hazard’, where floodwaters could present a danger to 
personal safety, could cause structural damage to buildings and where resultant 
social disruption and financial losses could be high.  
 

6.5.2 Potential impacts 
Construction 
Potential impacts associated with the construction of the proposal are primarily 
associated with the change in topography and disruption to existing drainage 
patterns. As such there is potential for construction activities to have an impact on 
local hydrological flows, however, these are expected to be temporary and localised 
in nature.  
 

Operation 
The Flood Impact Assessment (refer to Appendix O) has estimated the flood 
behaviour for the existing environment surrounding the proposal for the 1 in 2, 1 in 
10, 1 in 20, 1 in 100 and 1 in 2000 AEP and PMF events. This was calculated by 
using a high resolution ground elevation model and intersecting it with a flood surface 
derived from flood levels for the 1 in 100 AEP event. The currently available 
floodplain storage within and around the study area was then calculated. This 
process was repeated to estimate the available floodplain storage within and around 
the study area during the operation of the proposal. The potential impact on flooding 
resulting from the proposal, without mitigation, has been estimated for flood events 
from the 1 in 2 AEP event up to the 1 in 100 AEP event (refer to Figure 6-8).  
 
The Flood Impact Assessment found that the operational impacts of the proposal 
would primarily be associated with the change in topography. The resultant impacts 
on the hydrological regime of Mardi and Tuggerah Creeks are expected to be minor.  
Specifically, the assessment identified that the proposal would result in the following: 
• A reduction of about 2700 cubic metres of floodplain storage. This reduction in 

floodplain storage has the potential to increase the 1 in 100 AEP flood levels in 

NB11462 Pacific Highway and Wyong Road intersection upgrade 191 
Review of Environmental Factors 



 

Mardi Creek floodplain catchment by up to 0.01 metres in the area between 
Woodbury Park Drive and the Main Northern Railway. 

• Minor increases in the water levels in Mardi Creek and its floodplain in the area 
between Woodbury Park Drive and the Main Northern Railway.  

• An increase in peak flood levels by less than 0.01 metre for the 1 in 2 to the 1 
in 100 AEP events, to the area to the north of Anzac Road, no new properties 
will be impacted.  

• Minor flood level increases of up to 0.02 metre in Mardi Creek upstream of 
Gavenlock Road during the 1 in 2 AEP event, however these would be limited 
to the channel and do not impact on adjacent properties. 

• A minor increase in the peak flood levels by up to 0.02 metre during the 1 in 2 
AEP event on the vegetated parcel of land to the south of Wyong Road and 
east of Gavenlock Road. Flood levels decrease by up to 0.04 metre during the 
1 in 100 AEP event in this location. 

• A minor change in the extent of the 1 in 100 AEP event high flood hazard area 
immediately adjacent to the proposal. There is a negligible change in extent of 
high flood hazard area elsewhere. 

• A higher flood surface on the new west-bound lane of Wyong Road due to the 
raising of the ground surface for the new lane. This change is contained within 
the road boundary of the proposal. The depths of flow on the new west-bound 
lane are similar to the depths of existing flow and are less than 0.1 metre ie 10 
centimetres). 

• A minor change in the extent of the high flood hazard area immediately 
adjacent to the proposal. Negligible change in the extent of high flood hazard 
area elsewhere. 

• No change in the patterns of ponding /retention of floodwaters, nor is there a 
change the duration of inundation on the floodplain. 

• No impacts to the pedestrian underpass are anticipated as additional drainage 
has been provided to divert flows away from the underpass. 

 
A climate change assessment was also undertaken as part of the Flood Impact 
Assessment (refer to Appendix O). Outcomes from the climate change assessment 
indicated that the proposal would have similar flood impacts in the 1 in 100 AEP 
event as under the current climate. 
 

The conclusions of the Flood Impact Assessment (refer to Appendix O) found that 
due to the minor impacts of the proposal no flood mitigation controls would be 
required. However the report recommended that during detailed design the following 
would be investigated: 

• Sensitivity to the adopted tailwater levels. 
• Sensitivity to culvert blockage due to debris in the floodwater. 
• Investigation of additional flood mitigation options, if necessary.    
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6.5.3 Safeguards and management measures 
Safeguards and mitigation measures to manage potential hydrology and hydraulic 
impacts are outlined in Table 6-35. Safeguards and mitigation measures that would 
assist in managing potential water quality impacts to surface and ground waters are 
summarised in Section 6.7.3. 
 

Table 6-35 Safeguards and mitigation measures to manage hydrological and 
hydraulic impacts 

Impact Environmental safeguards Responsibility Timing 

Impact of 
the proposal 
on flooding 
during 
operation 

During detailed design the following 
investigations would be undertaken: 

• Sensitivity of the built 
environment to the forecast 
tailwater levels of an ARI 100 
year event. 

• Sensitivity to culvert blockage 
due to debris in the floodwater. 

• Investigation of additional flood 
mitigation options, if the 
previous two sensitivity studies 
indicate these would be 
necessary.    

Design 
contractor 

Detailed 
design 

Impact of 
proposal on 
flooding 
during 
construction 

A flood management plan would be 
prepared to manage any potential 
flooding in and around the proposal 
during construction. This would 
include:  

• Regular weather monitoring. 
• Procedures to move plant and 

equipment out of identified 
flood-prone areas. 

Construction 
contractor 

Pre-
construction, 
construction 

 

6.6 Landform, geology and soils 
A Geotechnical Investigations Report was completed by SKM in September 2012 for 
the proposal and is included in Appendix P. A summary of the results obtained from 
the Geotechnical Investigations Report is summarised below. 
 

6.6.1 Existing environment 
The Geotechnical Investigations Report included a desktop study to identify existing 
topographic, geological and soils identified in the region surrounding the proposal 
and to identify what areas would be targeted for geotechnical investigations. 
Geotechnical site investigations were undertaken within the construction footprint of 
the proposal and included borehole testing, test pit excavations, cone penetration 
tests, dynamic cone penetrometer testing and laboratory testing. A summary of the 
results of the desktop and geotechnical investigations are provided below. 
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Topography 
Topography in the study area is characterised by an extremely flat floodplain to the 
north-east towards Tuggerah Lakes, and hilly, undulating terrain to the north-west 
and south-west of the proposal (refer to Figure 6-9). Ground elevations generally 
decrease from 154 metres Australian Height Datum (AHD) at Kangy Angy in the 
south-west, to two metres AHD at the banks of Tuggerah Lakes located to the east of 
the proposal. 
 
Geology and soils 
A review of the 1:100 000 geological (NSW Geological Survey) and soil landscapes 
(Soil Conservation Service of NSW) maps for Gosford – Lake Macquarie indicate that 
the study area is located within the Woodburys Bridge and Wyong soil units, which 
are underlain by the Tuggerah Formation. A description of these units is provided 
below: 
• Woodburys Bridge (residual soil) – The Woodburys Bridge soil landscape is 

characterised by gently undulating rises to rolling hills with local relief less than 
80 metres and slope gradients less than 20 per cent. Landforms include broad 
crests, long and gently inclined slopes, and narrow drainage lines. There are 
two main types of soils within this unit that include deep red podsolic soils with 
some soloths in poorly drained areas on claystone bedrock and shallow to 
moderately deep yellow podsolic soils on sandstone bedrock.  

• Wyong (alluvial deposit) – The Wyong soil landscape is characterised by broad 
poorly drained deltaic flood plains and alluvial flats of Quaternary sediments 
with local relief less than ten metres and slope gradients less than three per 
cent. Landforms include meander scrolls, oxbows, and swamps. Soils within 
this unit typically include brownish black pedal loam overlying mottled brownish 
grey clay. Occasionally the associated soil material bleached greyish yellow 
brown to dull yellow orange sandy clay loam occurs at the interface between 
materials. Splays and lenses of sand can occur in the soil profile. 

• Tuggerah Formation – The Tuggerah formation is primarily a lower sequence in 
the Clifton sub-group from the Early Triassic Period. It is comprised of red, 
green and grey shale and quartz-lithic sandstone with minor claystones and 
conglomerate. The Clifton sub-group forms part of the Narrabeen group from 
Triassic Period of the Mesozoic Era.  

The above mapping was confirmed by the geotechnical investigations with deep 
alluvial soil deposits (Wyong Formation) encountered over the majority of the 
footprint comprising a surface layer of firm clay overlying loose to medium dense 
sands and/or very stiff to hard over-consolidated clay soil profiles at depth. Highly 
compressible, soft soil conditions were not encountered during the investigations. 
Sandstone and claystone units (Tuggerah Formation) were near the proposed rail 
overbridge.  
 
Acid sulfate soils  
Acid sulfate soils are soils and sediments containing iron sulfides that, when 
disturbed and exposed to oxygen, generate sulfuric acid and toxic quantities of 
aluminium and other heavy metals. The sulfuric acid and heavy metals are produced 
in forms that can be readily released into the environment, with potentially adverse 
effects on the natural and built environment and human health.  
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The majority of acid sulfate soils is formed by natural processes under specific 
environmental conditions. This generally limits the occurrence of acid sulfate soils to 
low lying sections of coastal floodplains, rivers and creeks where surface elevations 
are less than about five metres AHD. 
 
A review of the online acid sulfate soils maps (CSIRO 2011) for the study area was 
undertaken to assess the risk of encountering acid sulfate soils along the proposal 
alignment. Mapping indicates that the likelihood of acid sulfate soils at the proposal is 
considered to be ‘low’ probability (refer to Figure 6-9). However, acid sulfate soils 
has been encountered in similar low lying areas to the north and north-east of the 
proposal (SKM 2012g). 
 
Acid sulfate soils testing was undertaken as part of the geotechnical investigations, 
with screening tests and Chromium Suite testing indicating the presence of potential 
acid sulfate soils within the lower lying alluvial soil units. Results of testing measured 
net acidity (per cent sulfur) ranging from 0.02 to 0.14 per cent, above the action 
criteria of 0.03 per cent requiring the implementation of management plans for these 
soils (ASSAG 1998).  
 

Contamination 
A Phase 1 preliminary contamination assessment was undertaken on 3 February 
2012. Aerial imagery for the years 1954, 1965, 1975, 1985, 1994 and 2006 was 
reviewed. This showed that the area was originally used for rural/residential 
agricultural purposes and gradually changed with the build-up of further residential, 
commercial and transport infrastructure.  
 
A review of the OEH public register of declared and notified contaminated sites was 
also undertaken on 3 February 2012. Four records for the Wyong LGA were 
identified (see Table 6-36), however, none of these were within or adjacent to the 
construction footprint for the proposal. The nearest declared contaminated site was 
located approximately three kilometres to the north east of the proposal.  
 
To supplement the Phase 1 investigations, select contamination testing of the upper 
soil fill profiles was also undertaken in conjunction with the geotechnical 
investigations across the footprint of the proposal. Testing included Total Petroleum 
Hydrocarbons (TPHs), Benzene, Toluene, Ethylbenze, Xylene (BTEX), Polycyclic 
Aromatic Hydrocarbons (PAHs), pesticides, heavy metals and asbestos.  
 

Table 6-36 Contaminated sites identified during OEH contaminated land 
register search 

Site name Address Distance from proposal 

Former Bateau Bay 
Landfill and Pat Morely 
Oval 

The Entrance Road, Bateau 
Bay 

10 km south east 

Timber Treatment 
Plant 

Railway and Aldenham 
Roads, Warnervale 

7 km north east 

Drum Dump - Wyong Lot 4 Warner Avenue, Wyong 3 km north east 

Kemcon (MFG) Pty Ltd 16 Lucca Road, Wyong 5 km north east 
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To address possible health and environmental impacts associated with potential 
contamination within sub-surface material at the site, the analytical testing results 
were compared against NSW EPA endorsed soil investigation levels appropriate for 
the current and adjoining land-uses. With respect to the current site and adjoining 
land users, risks posed to human health and the environment are considered to be 
low given that the concentrations of analytes of all soil samples were below the 
relevant soil investigation levels. 
 
Potential contamination, both point and diffuse in nature, may be associated with the 
railway and existing intersection. Sources could include fuels, oils, exhaust 
deposition, brake shoes, pest control, degraded asphalt and sediments within 
drainage line. Other sources, which may present a risk includes asbestos and 
chemicals due to improper tipping within the wetlands that surround the existing 
intersection. 
 
Communications with Wyong Shire Council has indicated that there are some 
existing asbestos pipes adjacent to the proposal. The majority of these pipes (355 
metres) would be replaced and disposed of as part of the proposal, with the 
exception of a small section of 45 metres in length which runs underneath Wyong 
Road. This 45 metre section of pipe would be left in position.  
 

6.6.2 Potential impacts 
Construction 
The impacts to landform, geology and soils associated with the construction of 
proposal would generally be associated with vegetation clearing, disturbance of the 
ground surface and excavation. Potential impacts are summarised below. 

 

Soil erosion and destabilisation of disturbed areas 
Erosion would result from earthworks, which includes vegetation clearing. The 
removal of stabilising vegetation and roots as well as removal of the existing road 
pavement would make soil more prone to wind and water erosion. Wind and water 
erosion could result in sediment entering waterways, affecting aquatic biology and 
downstream vegetation communities and could also result in a decrease in water and 
air quality. Erosion is also likely to occur when stockpiles become unstable or are 
exposed to wind and rain. Soil erosion would be restricted to the construction period. 
 

Disturbance of acid sulphate soils 
There is a high likelihood for acid sulfate soils to be encountered within the footprint 
of the proposal. Impacts related to the disturbance and excavation of acid sulfate 
soils include: 
• Generation of acidic condition and subsequent leaching of heavy metals from 

soils. 
• Contamination of water sources and the receiving environment from acidic soils 

and dissolved metals. 
• Impact on man-made structures due to influx of acid into the receiving 

environment. 
 

Disturbance of contaminated land 
While no contaminated land records or substantial contamination in the soils have 
been found in the footprint of the proposal or within close proximity to it, there is 
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potential for contamination to be present in wetlands surrounding the intersection and 
the rail and road corridor. Potential impacts of contaminated land disturbance 
include: 
• Exposure of workers to contamination during clearing and excavation.  
• Transfer of contamination to the receiving environment through surface water, 

groundwater or airborne flows. 
• There would also be potential for the following to be encountered close to the 

proposal: 
− Asbestos containing materials from older buildings. 
− Metal contamination associated with industrial land uses. 
− Fill material containing contaminated metals, asbestos and a variety of 

inorganic and organic compounds. 
 

Contaminating activities 
The construction phase of the proposal could result in contaminating activities 
occurring through the spillage or incorrect storage of hazardous materials and 
chemicals. Disturbance and removal of asbestos pipes (refer to the utility drawings in 
Appendix Q) is another potential risk as is the abandonment of existing asbestos 
pipes (refer to utility drawings in Appendix Q). 
 

Asbestos pipes 
During the construction phase of the proposal there is potential to intercept existing 
asbestos pipes during the realignment of water utilities. As indicated in Section 
6.6.1, 355 metres of asbestos pipe would be replaced and disposed of, whilst 45 
metres of existing asbestos pipe would remain in situ where it runs underneath 
Wyong Road. There is therefore potential for asbestos contamination to the 
environment and workers during removal and replacement of the old pipes. 
 
Operation 

The impacts to soils, salinity and contamination associated with the operation of 
proposal would generally be associated with the release of contaminating material 
into the receiving environment as a result of a spill or accident. This would include 
fuels, oils, paints and other hazardous material. Spill containment is discussed further 
in Section 6.9. 
 
There is potential to intercept the 45 metres of asbestos water pipes, which would 
remain in-situ on the section of Wyong Road, during any future development.  

6.6.3 Safeguards and management measures 
Safeguards and mitigation measures to manage potential impacts to soils, landform 
and geology are summarised in Table 6-37. Environmental safeguards and 
mitigation measures to manage potential impacts to water quality as a result of 
erosion and sediment distribution are provided in Section 6.7.3. Safeguards and 
mitigation measures to manage potential impacts to sensitive environments from 
accidental spills is also included in Section 6.7.3 and safeguards and mitigation 
measures to manage contamination associated with the disposal of asbestos pipes is 
included in Section 6.14.3. 
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Table 6-37 Safeguards and mitigation measures for managing soils and 
erosion 

Impact Environmental safeguards Responsibility Timing 

Acidification of 
waterways and 
soils 

An acid sulfate soils Management 
Plan would be prepared in 
accordance with the Guidelines for the 
Management of Acid Sulfate Materials 
(RTA 2005c). It would include 
processes and procedures for 
minimising and avoiding exposure of 
acid sulfate soils, as well as the 
management, handling, storage and 
disposal of acid sulfate soils. 

Construction 
contractor 

Pre 
construction 

Discovery of 
previously 
unidentified 
contaminated 
land  

A Contaminated Land Management 
Plan would be prepared as part of the 
CEMP for the rehabilitation 
requirements, classification, transport 
and disposal requirements of any 
contaminated land close to or within 
the construction footprint. It would be 
prepared in accordance with the 
Contaminated Land Act 1997 and 
relevant OEH Guidelines. 

Construction 
contractor 

Pre 
construction 
and during 
construction 

Discovery of 
previously 
unidentified 
contaminated 
land 

In the event that indication of 
contamination is encountered (such 
as odorous or visually contaminated 
materials), work in the area would 
cease immediately and the RMS 
Senior environmental officer would be 
contacted to advise, in consultation 
with a contaminated land specialist on 
the appropriate action. Works that 
may disturb the find would not re-
commence until advised by the RMS 
Senior environmental officer. 

Construction 
contractor and 
RMS project 
manager 

Construction 

Contamination 
of environment 
from 
machinery fuel 
and oil leaks 

A fuel truck would be used during 
construction to refuel vehicles. This 
truck would be appropriately bunded 
and carry spill kit material. Should 
fuels, chemicals and liquids be stored 
they would be: 
Stored at least 50 metres away from 
any waterways or drainage lines. 
Stored in an impervious surface or 
undertaken off-site. 

Construction 
contractor 

Construction 

Contamination 
of environment 
from 
machinery fuel 

Machinery would be kept in good 
working order according to the 
manufacturers specifications and 
would be checked daily to ensure that 

Construction 
contractor 

Construction 
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Impact Environmental safeguards Responsibility Timing 
and oil leaks no oil, fuel or other liquids are leaking 

from the machinery. 

Asbestos 
contamination 
associated 
with the 
retained water 
pipelines 
underneath 
Wyong Road 

The 45 metres of asbestos pipes 
retained under Wyong Road would be 
reported to the OEH and WSC for 
inclusion in the Contaminated Land 
Public Record (see 
http://www.environment.nsw.gov.au/pr
clmapp/searchregister.aspx). 

Construction 
contractor 

Post-
construction 

Destabilisation 
of disturbed 
areas 

A site stabilisation plan, inclusive of a 
SWMP and an ESCP, would be 
prepared as part of the CEMP. The 
plan would include but not be limited 
to the following: 
• Identification and mapping of areas 

along the length of the proposal 
requiring stabilisation. 

• A risk assessment for disturbed 
areas and stockpiles. 

• Detailed methods for stabilisation. 
• A monitoring program for the 

stabilised areas. 
• A process for determining the 

success of stabilised areas or 
methods. 

• A process for identifying additional 
stabilisation methods in 
anticipation of rain events: 

• All high risk areas would be 
stabilised within two weeks. 

• All medium risk areas would be 
stabilised within one month. 

Construction 
contractor 

Construction 

 

6.7 Water quality 
A surface water quality assessment was prepared for the proposal and is 
summarised in this section. Groundwater is considered separately in Section 6.8. 
 

6.7.1 Existing environment 
The proposal lies within the Macquarie-Tuggerah catchment and the floodplain of 
Wyong River and Ourimbah Creek. Mardi and Tuggerah Creeks, tributaries of Wyong 
River, are located close to the proposal. The Wyong River drains to Tuggerah Lakes 
(refer to Figure 6-5).  
 
Mardi Creek is an ephemeral stream and flows as a combination of natural and man-
made channels for about 6.5 kilometres to its junction with Tuggerah Creek 
(DoL 2007). Tuggerah Creek is an irregular watercourse that receives overflow from 
Ourimbah Creek and flows for about 4.5 kilometres to the Wyong River. It is 



 

ephemeral upstream of its confluence with Mardi Creek and perennial downstream 
and flows into and out of Tuggerah Lagoon, prior to joining the Wyong River.  
 
Tuggerah Creek flows underneath the proposal in the vicinity of the Tuggerah Rail 
Overbridge and drains generally from the south to the north towards Wyong River. It 
is a mix of natural and modified drainage alignments. Ponds exist along the creek 
line and the creek has been identified as key fish habitat (NSW DPI) containing a 
diversity of aquatic habitats including freshwater aquatic vegetation. 
 
Tuggerah Lagoon is a state significant wetland (DoL 2007) and is identified as a 
SEPP 14 wetland. Wetlands within the Wyong LGA are in varying conditions due to 
weed encroachment, increased stormwater volume and pollution. Most wetlands, 
including Tuggerah Lagoon, are SEPP 14 wetlands or are zoned 7(g) Wetland 
Management Zones under the Wyong LEP (DoP 2007). 
 
Water quality within creeks across the Wyong Shire is currently threatened by urban 
development and subsequent pollution and sediment loads (Wyong Shire 
Council 2011). Stormwater runoff, erosion and sediment transfer have been identified 
as the main issues affecting water quality of creeks and rivers within the Wyong 
Shire. Declining trends for the condition of streams feeding into the Tuggerah Lakes 
have also been identified in previous State of the Shire reports. In terms of water 
quality, however, the Wyong River is currently in a stable condition, although it 
exhibits higher than usual nutrient concentrations. Plans to address water quality and 
erosion include the Tuggerah Lakes Estuary Management Plan (WSC, 2006) and 
various sediment and stormwater management plans. 
 
Due to the lack of published data available on the water quality of both Mardi Creek 
and Tuggerah Creek, background water quality monitoring was undertaken on 20 
July 2012 and 12 October 2012 to identify the current surface water quality 
conditions of waterways close to the proposal during dry weather conditions. As 
such, results are indicative of water quality at those points in time. Monitoring was 
undertaken at three locations on Mardi Creek (MC1, MC2 and MC3) and at four 
locations on Tuggerah Creek (TC1, TC2, TC3 and TC4) (refer to Figure 6-5).  
 
Mardi Creek water quality monitoring location one (MC1) (refer to Plate 6-3) is 
located upstream of the proposal and would not be directly impacted. Mardi Creek at 
MC1 is an artificial channel with cement base and sides. At the time of sampling 
there was little to no flow, and the surface water presented oily films and flocs of iron 
bacteria.  
 
Mardi Creek water monitoring location two (MC2) (refer to Plate 6-4) is also a cement 
lined channel similar to that of MC1, however, the channel width at MC2 is noticeably 
wider and deeper (approximately four metres wide and up to 1 metre deep). MC2 is 
located in relatively close proximity to the proposal, and has the potential to be 
directly impacted during construction. Mardi Creek water quality monitoring location 
three (MC3) (refer to Plate 6-5) is located downstream of both MC1 and MC2, and 
also downstream of the proposal. The creek at MC3 is also cement lined but is 
noticeably deeper and wider (up to six metres wide) than both MC1 and MC2.  
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Plate 6-3 Mardi Creek MC1 Plate 6-4 Mardi Creek MC2 
 

Plate 6-5 Mardi Creek MC3 Plate 6-6 Tuggerah Creek TC1 
 
Tuggerah Creek water quality monitoring location one (TC1) (refer to Plate 6-6) is 
located on an upstream reach of Tuggerah Creek at the end of Fowler Road. The 
creek is in its natural form in this location and is approximately 12 metres wide along 
an open reach of the creek which extends around 50 metres to the north-east and 
around 100 metres to the south. The western bank is vegetated with native flora and 
some macrophytes while the eastern bank has been landscaped for the residential 
dwelling located there. At the time of sampling in October 2012 there was an oily film 
on the water surface and bubbles. 
 
The second site on Tuggerah Creek (TC2) (refer to Plates 6-7 and 6-8) is located on 
an open stretch of water located underneath the Tuggerah Rail overbridge. The site 
is located downstream of the drainage channel inflow into Tuggerah Creek. Another 
smaller bridge for the Main Northern Railway Line is located perpendicular to the 
Tuggerah Rail Overbridge and crosses Tuggerah Creek. The banks of Tuggerah 
Creek have been modified and are comprised of rock gabions. Aquatic vegetation is 
present on the upstream and downstream sides of the open stretch of water located 
underneath the two bridges. At the time of sampling in October 2012 the water 
surface was relatively clear however rubbish was present in the water, including paint 
spray cans and shopping trolleys. 
 
Another two monitoring sites are located downstream of the proposal along Tuggerah 
Creek and are identified as TC3 and TC4. TC3 (refer to Plate 6-9) is located 
approximately 100 metres from the Tuggerah rail overbridge behind the Supa Centre 
Tuggerah. TC3 is around 10 metres wide and is located along a stretch of the creek 
that appears to have been realigned and revegetated. Very little water was present in 
this location, however, the creek bed was moist and the bed was thickly planted with 
macrophytes. TC4 (refer to Plate 6-10) is located further downstream adjacent to the 
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bridge that crosses Bryant Road. Water was present in this location but was not very 
deep and did not appear to be flowing. At the time of sampling in October 2012, an 
oily film rubbish including shopping trolleys was present in the water. 
 

Plate 6-7 Tuggerah Creek TC2 looking 
upstream 

Plate 6-8 Tuggerah Creek TC2 looking 
downstream 

Plate 6-9 Tuggerah Creek TC3 Plate 6-10 Tuggerah Creek TC4 
 
All seven of the monitoring locations are shown in Figure 6-10, and a description and 
summary of the water quality monitoring results are outlined in Table 6-37. Water 
quality parameters that were measured on the site survey included: 

• Turbidity (NTU). This is a measure of the “muddiness” of the water and is 
important because the turbidity of water is an indication of the amount of 
suspended colloidal and particulate matter in the water and how much light can 
penetrate for important biochemical processes such as photosynthesis. 
Elevated levels of particulate matter can also impact on dissolved oxygen 
concentrations and pH. 

• Conductivity (mS.cm-1): This is a measure of the amount of dissolved salts in 
the water and its ability to conduct an electrical current. It is important as some 
plant and animal species are salt sensitive whilst others require higher salt 
concentrations. 

• Temperature (°C): This is a measure of the degree of hotness or coldness of 
water. It is a form of pollution and can impact on riverine biota and associated 
biological and chemical processes. 

• pH: This is a measure of acidity or alkalinity of water. Most freshwater and 
estuarine biota has a range of tolerances between 6.5 and 8. 
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• Dissolved oxygen (per cent saturation and mg.L-1): This is a measure of the 
amount of oxygen dissolved in water. Dissolved oxygen is vital for many forms 
of riverine and estuarine biota including native fish and is also vital for the 
functioning of healthy aquatic ecosystems. 

 
Measurements were generally collected where flow was present and where the water 
depth was preferably greater than 30 centimetres. Due to sampling methodology, the 
configuration of probe and the location of sensors on the equipment, samples were 
unable to be taken in water depths less than 10 centimetres. In Table 6-38, where 
there is an exceedance of the ANZECC/ARMCANZ (2000) trigger values are shown 
in red. 
 

Table 6-38 Water quality monitoring in the study area. If there is an exceedance 
of the ANZECC/ARMCANZ (2000) trigger values are shown in red. 

Site 
number Date 

Water quality indicator 

pH Conductivity 
(µS.cm-1) 

Turbidity 
(NTU) 

Dissolved 
Oxygen (% 
saturation) 

Temperature 
(°C) 

ANZECC/ARMCANZ (2000) default trigger values for protection of lowland aquatic 
ecosystems 
Sample 
number Date 6.5-8.5 125-2200 0.5-50 85-110 N/A 

MC1 
20 July 8.1 524 19.4 99.7 15.4 
12 
October Insufficient water for sampling 

MC2 
20 July 8.12 527 18 99.7 16.25 
12 
October Insufficient water for sampling 

MC3 
20 July 8.05 497 27.6 95.7 11.7 
12 
October 7.24 280 40.2 35.13 14.59 

TC1 
20 July Insufficient water for sampling 
12 
October 6.83 210 36.8 13.33 14.59 

TC2 
20 July Insufficient water for sampling 
12 
October 7.09 240 211 30.17 13.29 

TC3 
20 July Insufficient water for sampling 
12 
October Insufficient water for sampling 

TC4 
20 July Insufficient water for sampling 
12 
October 7.12 160 20.83 17.47  13.4 
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As shown in Table 6-38 measured water quality results on the 20 July for MC1, MC2 
and MC3 complied with the ANZECC/ARMCANZ (2000) trigger values for protection 
of lowland river aquatic ecosystems. The water quality at MC2 was very similar to 
upstream results at MC1, although slightly less turbid, possibly due to improved flow, 
presence of riparian vegetation and a wetland in close proximity that may provide a 
filter to runoff, trapping sediments and pollutants. The water quality at MC3 was 
poorer than both MC1 and MC2, with a higher turbidity of 27.6 NTU compared to 18 
NTU upstream at MC2. The higher turbidity coincided with slightly reduced pH and 
dissolved oxygen compared to upstream monitoring results. Despite somewhat 
poorer water quality, all indicators remained compliant with the ANZECC/ARMCANZ 
(2000) trigger values. During the site visit on 12 October, there was insufficient water 
to monitor at MC1 and MC2. Water quality at the time of sampling at MC3 was 
slightly poorer than previously recorded with lower pH and dissolved oxygen and 
higher turbidity, although both pH and turbidity remained compliant. Dissolved 
oxygen however, with an average saturation of 35.13 per cent fell below the lower 
limit of 85 per cent saturation for the protection of aquatic ecosystems. 
 
Only 2 sites (TC3 and TC4) in Tuggerah Creek were visited on the 20 July, with 
minimal flow at both and a water level of approximately ten centimetres deep. 
Therefore, no water quality sampling was undertaken. On the 12 October Tuggerah 
Creek was sampled at four sites. Only one site (TC3) had insufficient water for 
sampling to be undertaken. Tuggerah Creek at the time of sampling was turbid with 
very little flow and all three sites (TC1, TC2 and TC4) had very low dissolved oxygen 
levels, failing to comply with the lower ANZECC/ARMCANZ (2000) guidelines. 
Despite the turbid appearance of the water, only one site TC2 exceeded the 
guideline of 50NTU. The conductivity and pH levels complied at all sites. 
 

6.7.2 Potential impacts 
The assessment of water quality is made in accordance with default trigger values for 
chemical and physical stressors for the protection of aquatic ecosystems for south-
east Australia for slightly disturbed lowland rivers as outlined in the National Water 
Quality Management Strategy (ANZECC/ARMCANZ 2000) and shown in Table 6-38. 
 

Construction 
Construction of the proposal would result in considerable disturbance to soils and 
therefore presents a potential moderate risk to water quality through the mobilisation 
and deposition of sediment in the surrounding surface water and groundwater. 
Activities such as vegetation clearing and grubbing, bulk earthworks, stockpiling and 
the discharge of water captured on the construction site all have the potential to 
cause pollution through the deposition of sediment.  
 
Potential impacts associated with the placement of pavement and the construction of 
other structures may include the increase in pH from run-off from freshly placed 
concrete, and potential hydrocarbon contamination from the use of bituminous 
products in paving operations such as priming, sealing and asphalting. Poor storage 
or the accidental spillage of chemicals, fuels, oils and other hazardous materials also 
have the potential to cause water pollution if substances are not managed and stored 
correctly. Potential impacts on water quality may also arise if acid sulfate soils are not 
managed appropriately. Refer to Section 6.6 for further details.  
 
Construction of the bridge over the Main Northern Rail Line has the potential to 
impact the water quality of Tuggerah Creek. This is particularly the case for pier 2 
and pier 3 which are located on each side of Tuggerah Creek. The construction of 
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pier 3 of the bridge has the potential to directly impact the water quality of the creek 
as excavation works would be required on the slope of the river bank. Additional 
potential impacts from work to pier 3 include the erosion of disturbed areas in the 
vicinity of the pier, poor management of drill water, contamination from the use of 
large amounts of concrete directly adjacent to the creek, and poor management of 
hazardous materials such as curing compounds, during the construction of the pier. 
The construction of pier 2 would have similar associated potential impacts and would 
also require a temporary bridge to be located adjacent to the works to facilitate the 
crossing of piling rigs, cranes and concrete trucks to access the pier 2 site. 
 
The water quality at TC2 appears to currently be impacted by the existing rail and 
road services at the site and the inflows it receives from a drainage diversion 
upstream of the monitoring site. Water quality at TC3 is most likely already affected 
by the existing road, railway corridor and the Supa Centa Tuggerah. Mitigation 
measures to minimise further impacts during construction have been provided in 
Section 6.7.3.  
 
Although the limited dry weather sampling, undertaken as part of this REF, provides 
some inferences regarding the potential impact of the proposal on water quality 
during construction, it is recommended that further water quality monitoring be 
undertaken during preconstruction and construction to ensure that control measures 
are tailored and hence appropriate and effective. 
 
A specific strategy to reduce construction impacts on water quality has been 
proposed by TREES (2012) (refer further to Section 3.3.1 and Appendix C). TREES 
(2012) have identified four drainage catchments (refer to Figure 1 in Appendix C) 
where potential impacts from water quality may occur during construction and which 
includes the: 

• Anzac Parade catchment - located to the North of the proposal, between 
Wyong Road eastbound and the Pacific Highway northbound. 

• Tuggerah Station catchment - located to the east of the proposal, between 
Wyong Road eastbound and the Pacific Highway southbound. 

• Southern section catchment - located to the south of the proposal between 
Wyong Road westbound and Pacific Highway southbound. 

• Western section catchment - located to the west of the proposal between 
Wyong Road westbound and the Pacific Highway northbound. 

 
The TREES (2012) report has recommended the installation of up to four temporary 
sediment basins to manage water quality in these catchments during construction. 
The locations of the temporary sediment basins are shown in Figure 1-2 and Table 
3-3 provides a description of the size, which range between about 50 to 100 cubic 
metres. The TREES (2012) investigation identified that sediment generated during 
construction could be controlled with much fewer and much smaller basins and 
sumps when best practice sediment and erosion controls are also used, in 
accordance with the Managing Urban Stormwater: Soils and Construction – Volumes 
1 and 2D (Landcom 2004; DECC 2008) (the Blue Book), refer also to Section 3.3.1. 
The small number and size of basins are dependent on the staging of construction of 
the proposal to limit maximum disturbed area at any one time during construction. 
Details of construction staging is included in Section 3.3.1 and shown in Figures 3-
11 to 3-15. The TREES report also recommends other sediment and erosion controls 
to mitigate impacts to water quality during construction, which have been 
summarised in Section 3.3.1.  
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Construction of the constructed wetland (refer to Figure 3-8 and Section 3.2.2) 
would impact on the fringes of some existing areas of TEC Although the footprint of 
these works have been minimised, some excavation and clearing of vegetation would 
be required in order to tie the newly constructed wetland into the existing freshwater 
wetland to allow for ongoing water flow through the wetlands. Impacts on vegetation, 
in particular the clearance of TECs, has been assessed in Section 6.3 and 
Appendix N. The constructed wetland would potentially provide a small volume of 
additional flood storage and, as such, may provide some minor flood mitigation 
benefits. For further discussion on flood mitigation refer to Section 6.7.  
 
During construction accidental spillages may occur which can lead to pollution of the 
surrounding environment including adjacent watercourses. This risk would be 
partially managed during construction through the use of temporary sediment basins 
as emergency spill basins. Additional mitigation measures would however be 
required to manage the risk of emergency spills to the environment. 

 
Operation 
The proposal has the potential to affect existing local water quality due to the 
generation of additional pollutants from an increase in impervious surfaces and 
vehicle traffic in the future. The operation of a road leads to the build-up of 
contaminants on the road surfaces, median areas and roadside corridors. During rain 
events the contaminants/pollutants can be transported by road run-off into 
surrounding watercourses. Contaminants include roadside litter, suspended 
sediments, heavy metals, nutrients, oils, greases, combustion products of 
hydrocarbons, fuel and fuel additives, catalytic converter materials, metal from friction 
and corrosion of vehicle parts, lubricants, carbon, rubber, plastics and rust. Pollutants 
such as nutrients, heavy metals and hydrocarbons are usually attached to fine 
sediments, therefore trapping suspended solids is the primary focus of the water 
quality management strategy for the operational stages of the proposal.  
 
Poor water quality also has the potential to impact upon aquatic biota including fish 
and wetlands. Further discussion of the impact of water quality on aquatic ecology is 
provided in Section 6.3.  
 
The potential for these contaminants/pollutants to enter watercourses already exists 
as a result of the current operation of the road network within the study area. 
However, long term operational effects associated with the proposal have the 
potential to increase in line with the increase in traffic, although these potential 
impacts are anticipated to be minimal due to the small changes proposed to the road 
in terms of road runoff potential and proximity to existing waterways. Mitigation 
measures to reduce any additional impact to water quality as a result of the proposal 
have however been provided, refer to Section 6.7.3. 
 
The concept design includes a series of swales around the proposal to manage 
water quality during operation, refer to Figure 1-2. A constructed wetland is also 
proposed to manage operational stormwater to the north of the eastbound leg of 
Wyong Road and to the west of the northbound leg of the Pacific Highway, within the 
Anzac Parade catchment refer to Figure 2-2 and Figure 3-8. Constructed wetlands 
and vegetated swales planted with indigenous wetlands plants, in particular 
macrophytes, serve to slow the flow of stormwater runoff, mimicking the natural 
hydrological conditions. The wetland plants break down the pollutants and take up 
nutrients through their roots, thus filtering pollutants from the water. The swales and 
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wetlands would also provide habitat for a range of wildlife and provide additional 
flood storage in the area. 
 
No operational water quality treatment has been proposed for the south-eastern leg 
of Wyong Road in the vicinity of Bryant Drive. A small percentage of the total 
pavement runoff drains into Tuggerah Creek in this location through a culvert. 
However, it is noted that Tuggerah Creek to the south of this location appears to 
have been modified by previous developments and has been revegetated with 
wetland vegetation including macrophytes that are likely to act as a buffer by trapping 
and retaining sediment and pollutants that would otherwise be washed downstream 
into Wyong River and Tuggerah Lagoon a recognised SEPP 14 wetland.  
 
Accidental spillages from a collision or spillage by road users can also lead to 
pollution of the environment and into adjacent watercourses. Potential pollution 
impacts are also associated with maintenance practices, such as herbicide 
application, mowing, road surface cleaning and reparation. The proposal has 
included emergency spill containment strategies for the operation phase of the 
proposal (refer to Section 3.3.1). This includes the use of shut off valves in three 
drainage lines which drain high risk pavement catchments during operation. The risk 
of accidental spillage in these catchments has therefore been addressed by the 
proposal. In the remaining lower risk catchments, whilst unlikely, there is still risk of 
accidental spillage of hazardous materials. This risk increases with a rise in traffic 
numbers. Without satisfactory means of containment, the spilled contaminants could 
pass rapidly into the drainage system and impact downstream ecosystems. 
Accidental spills of chemicals or petrol could cause severe damage to the ecology of 
waterways and therefore additional environmental safeguards for operation would be 
required.  
 

6.7.3 Safeguards and management measures 
A soil and water management plan would be prepared for the proposal prior to 
construction and would include the safeguards and mitigation measures outlined in 
Table 6-39.  
 

Table 6-39 Safeguards and mitigation measures for managing water quality 

Impact Environmental safeguards Responsibility Timing 

Pollution as a 
result of 
sediment 
entering 
waterways 
during 
construction 

A soil and water management plan 
(SWMP) would be developed to include 
controls that would limit movement of 
sediment (erosion controls) and remove 
sediment from runoff before discharge to 
watercourses (sediment controls). It 
would be prepared in accordance with 
the Managing Urban Stormwater – Soils 
and Construction, Volumes 1 and 2D 
(Landcom, 2004 and DECCW, 2008) and 
RTA Road Design Guideline: Section 8 
Erosion and Sedimentation (RTA 2003) 
and QA Specification G38 Soil and Water 
Management (Soil and Water 
Management Plan) (RMS 2011a). The 
SWMP would include, but not be limited 
to procedures for controlling the following 

Construction 
contractor 

Pre-
construction 
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Impact Environmental safeguards Responsibility Timing 
standard activities: 
• Mud and litter transfer. 
• Maintenance and cleaning of 

sediment control works. 
• Soil and stockpile management (in 

accordance with RMS Stockpile Site 
Management Guideline (RTA 2011f). 

• Work within wetlands and in 
Tuggerah Creek.  

• Dewatering of sediment basins and 
excavations (in accordance with RMS 
Technical Guideline - Environmental 
Management of Construction Site 
Dewatering)  

Pollution as a 
result of 
sediment 
entering 
waterways 
during 
construction 

The SWMP would include a preliminary 
erosion and sediment control plan 
(ESCP) prepared in accordance with 
Managing Urban Stormwater – Soils and 
Construction, Volumes 1 and 2D 
(Landcom, 2004 and DECCW, 2008), 
which would identify the erosion and 
sediment control measures that would be 
implemented on site.  
Progressive ESCPs would be developed 
throughout construction to reflect the 
changes in activities and risk throughout 
the construction process. The plan would 
include diagrams of erosion and 
sediment control techniques and details 
of when and where these measures 
would be applied. 

Construction 
contractor 

Pre-
construction 

Pollution as a 
result of 
sediment 
entering 
waterways 
during 
construction 

The SWMP would include a program for 
inspecting sediment and erosion 
controls, including: 
• Weekly inspection of erosion and 

sediment control measures and prior 
to forecast rainfall events to ensure 
measures are in place, and 
functioning in the event of a rainfall 
event. 

• Inspection of erosion and sediment 
control measures during rainfall 
events that cause runoff, to ensure 
controls are working effectively.  

Construction 
contractor 

Pre-
construction 

Pollution as a 
result of 
sediment 
entering 
waterways 
during 

In preparation of the SWMP and 
associated ESCPs, the 
recommendations of the Construction 
Water Quality Control Appraisal Report 
developed by TREES (2012), included as 
Appendix C of the REF, would be 

Construction 
contractor 

Pre-
construction 

http://home.rta.nsw.gov.au/dts/cserv/os/original/environment/ems-tg-11.doc
http://home.rta.nsw.gov.au/dts/cserv/os/original/environment/ems-tg-11.doc
http://home.rta.nsw.gov.au/dts/cserv/os/original/environment/ems-tg-11.doc
http://home.rta.nsw.gov.au/dts/cserv/os/original/environment/ems-tg-11.doc
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Impact Environmental safeguards Responsibility Timing 
construction considered. A summary of the specific 

erosion and sediment controls to be 
implemented as recommended by 
TREES (2012) is included in Section 
2.6.1. 

Downstream 
water quality 
impacts 

A water quality monitoring plan would be 
undertaken in accordance with the RMS 
Guideline for Construction Water Quality 
Monitoring (RTA undated). The plan 
would focus on water quality of Mardi 
Creek and Tuggerah Creek. Additional to 
that outlined in the abovementioned 
guideline, the plan would include: 
• Baseline wet and dry weather 

monitoring of Mardi Creek and 
Tuggerah Creek upstream and 
downstream of the construction 
footprint prior to construction. 

• Monitoring of pH, dissolved oxygen, 
conductivity, temperature, turbidity, 
total suspended solids, oils and 
grease would be undertaken.  

• Measurement of the variables 
described above would be undertaken 
during construction at identified water 
monitoring sites on Mardi Creek and 
Tuggerah Creek after high rainfall 
events that result in substantial 
runoff.  

• A monthly water quality monitoring 
program would also be implemented 
regardless of rainfall events to 
monitor the main water quality 
parameters and to compare data with 
pre-construction background levels. 

• An assessment of the adequacy of all 
water quality control and erosion and 
sediment control measures would be 
undertaken should monitoring show a 
decline in water quality. The 
progressive erosion and sediment 
control plan(s) would be updated to 
reflect any revised controls. 

RMS Pre 
construction, 
construction 

Contaminants 
entering 
receiving 
environments 
during 
construction 

The following measures would be 
implemented to minimise the risk of 
contaminants entering receiving 
environments: 
• All fuels, chemicals and liquids would 

be stored and disposed of in 
accordance with DECC Storing and 
Handling Liquids: Environmental 

Construction 
contractor 

Operation, 
post-
operation 
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Impact Environmental safeguards Responsibility Timing 
Protection Participants Manual, (May 
2007).  

• Refuelling of plant and equipment 
would occur via on site storage in 
impervious bunded areas located a 
minimum of 50 metres from drainage 
lines or waterways. 

• Plant, equipment and vehicle wash 
down would occur in a designated 
bunded area away from waterways 
and drainage lines. 

• All concrete washout would occur into 
a sealed receptacle or bunded 
concrete washout with an 
impermeable liner. The concrete 
washout must be sized to be 120 % of 
the estimated volume of the waste 
that would be received into the 
washout at any one time. 

• Any material transported onto 
pavement surfaces would be swept 
and removed at the end of each 
working day. 

Accidental spill / 
contamination of 
the surrounding 
environment 
during 
construction 

A site specific emergency spill plan 
would be developed, and include spill 
management measures in accordance 
with the RMS Code of Practice for Water 
Management and Bunding and Liquid 
Chemical Storage, Handling and Spill 
Management (DEC 2005a).  
Should a spill occur during construction, 
the emergency spill plan would be 
implemented and the RMS regional 
environmental officer, Central Coast 
Region would be contacted immediately. 
Emergency spill kits would be kept at 
areas identified as having the highest 
spill at all times during construction.  

Construction 
contractor 

Construction 

Contaminants 
entering 
receiving 
environments 
during operation 

Operational controls to manage 
accidental spills during operation would 
include: 
• The provision of shut off valve on the 

downstream side of drainage lines 01 
(for catchment B), 03 (for catchment 
C) and E5 (for catchment F) (refer to 
Section 3.3.1 and Appendix D) to 
contain any accidental spills and 
contaminants entering the freshwater 
wetland located on the north-western 
side of the Pacific Highway and 
Wyong Road intersection. The design 

RMS Operation 
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Impact Environmental safeguards Responsibility Timing 
of the shut off valve would be further 
refined during detailed design. 

• A site specific spill management 
response plan would be developed in 
consultation with local emergency 
services. The emergency spill 
response procedure may include such 
strategies as deploying the shut-off 
valves or containing the spill in-situ on 
the road before it reaches the 
drainage system by placing absorbent 
material in the spill and sandbagging 
swales adjacent to the alignment.  

• Annual checks of the shut off valves 
would be undertaken to ensure the 
device remains functional. 

Water quality 
impacts during 
operation 

Operational controls to improve the water 
quality of stormwater runoff from the road 
would include a constructed wetland and 
a vegetated swale as described in 
Section 3.2.2.  
Detailed design of these operational 
water quality measures would: 
• Finalise the dimensions and 

locations of the measures. 
• Incorporate water sensitive urban 

design principles. 
• Ensure that suitable maintenance 

access is provided. 
Identify appropriate indigenous wetland 
plants (in particular macrophytes) to be 
planted. 
Design of these water quality measures 
would be undertaken by a consultant 
experienced in water sensitive urban 
design and in consultation with the RMS 
Environmental Officer. 

Design 
contractor 

Detailed 
design 

 

6.8 Groundwater 
6.8.1 Existing environment 
The Tuggerah site is underlain by an alluvial to estuarine sequence that varies from a 
few metres to about 15 metres thick and is made up of sand, silt and clay. The 
underlying interbedded shale and sandstone is deeply weathered and generally has 
the consistency of a stiff to hard clay rather than strong bedrock. None of these 
materials is likely to constitute a good aquifer and this is borne out by the absence of 
nearby water wells. 
 
The direction of groundwater flow is likely to be controlled by topography, with 
infiltration travelling through joints and bedding planes in exposed bedrock, towards 



 

lower ground where it enters the alluvial aquifers. Regional groundwater flow 
direction is expected to be consistent with the topography; generally south-west to 
north-east, draining towards Tuggerah Creek on the eastern side of the proposal and 
towards Mardi Creek on the western side  
 
A search of the NSW Natural Resource Atlas undertaken on 15 June 2012 identified 
one registered groundwater bore (GW200520, about one kilometre east of the site) 
with a recorded standing water depth of four metres. Details of another three 
registered groundwater bores close to the proposal are listed in Table 6-40 and 
shown on Figure 6-11. 
 
Groundwater levels have been inferred from the borehole core logs which formed 
part of the geotechnical borehole program undertaken for the project. Piezometers, 
which record groundwater levels with more precision, were installed at three of the 
geotechnical borehole sites. Preliminary results showing details of where 
groundwater was intercepted are listed in Table 6-41, while borehole locations are 
shown on Figure 6-12. 
 

Table 6-40 Registered water bores in the study area 

Registered 
GW 

Use Total 
depth 

(m) 

Depth to 
water 
(m) 

Bore 
yield 
(L/s) 

Salinity 
(mg/L) 

Distance 
and 

direction 
from 

proposal 
(km)1 

GW054807 Domestic 
– general 
use 

11.50 - - - 1.5 km 
west 

GW200520 
(outside the 
map extent) 

Irrigation – 
test bore 
 

61.00 4.0 0.9 - 1 km west 

GW049427 Domestic 
stock – 
irrigation 

36.60 - - - 0.75 km 
south west 

GW0259662 Irrigation – 
coal 
exploration 

396.20 - - - 2.25 km 
east 

1 Note that distances have been measured from the centre of the proposed intersection. 
2 GW025966 is not shown on Figure 6-12 as it not located within the extent of the map. 
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Table 6-41 Preliminary groundwater data obtained during geotechnical 
investigations  

Location ID Groundwater level (m below 
ground level) 

Piezometer 
installed 

BH01 1.20 - 

BH02 2.60 - 

BH03 Not encountered - 

BH04 Not encountered - 

BH05 Not encountered - 

BH06 Borehole not drilled - 

BH07 - Yes 

BH08 1.10 - 

BH09 2.30 - 

BH10 2.10 Yes 

BH11 1.70 Yes 

BH12 2.60 - 
 
Based on the borehole information, the groundwater availability, quality and usage of 
groundwater in the Tuggerah region can be summarised as follows: 

• The estuarine, alluvial and colluvial soil cover in this area is generally only a 
few metres thick and saturated in places, but is not a substantial aquifer. Bore 
yields might be in the order of 1-2L.s-1. 

• Groundwater within fractures in the underlying shale and sandstone bedrock is 
likely to be even sparser. 

• No information is available on groundwater quality at the project site at present, 
but general experience in the area suggests that it is likely to be of moderate 
salinity, around 1000-3000 mg/L total dissolved salt, but non-potable.  

 

6.8.2 Potential impacts 
Construction 
The main impacts of proposal construction would be associated with construction 
activities physically intersecting the groundwater table. The bulk of the proposal 
would be constructed on fill, except in some cases where some shallow excavation of 
the upper soil layers is required for the construction of retaining walls, refer to 
Section 3.2.2. These excavations would typically be to a depth of around 1.5 metres 
below the ground surface. Piling for bridge works would also be required and would 
include boring ten to twenty metres through unconsolidated sediment until rock layers 
are intercepted. Consequently, the main impacts on groundwater during construction 
of the proposal would include: 

• Very minor temporary dewatering in the vicinity of bored pile locations, which 
might be in the order of half to one metre in diameter and cased below the 
water table. The cone of depression from such an excavation, which might 
remain open for only a few hours, would be about five metres. 

• Minor generation of acid from soil withdrawn from these foundation piles. The 

NB11462 Pacific Highway and Wyong Road intersection upgrade 217 
Review of Environmental Factors 



 

quantity of soil lifted from each bored pile might be in the order of three cubic 
metres. Only a small proportion of this would be ASS. 

• Foundations below the water table would provide a minor impediment to 
groundwater flow from higher ground, which would simply divert around the 
obstacle. 

• Some compaction of in situ soils would potentially result from embankment 
construction. This could have a very small impact on through-flow in these 
soils.  

• No discernible change in groundwater quality is expected. 
 
Construction of the proposal would also result in some disturbance to soils and as 
such presents a potential risk to groundwater quality through the mobilisation and 
deposition of sediment. Water quality is addressed in greater detail in Section 6.7. 
The potential implications of impacts on groundwater for GDEs are outlined in 
Section 6.3.3. 
 

Operation 
There is potential impact to groundwater quality through operation of the proposal 
from uncontrolled stormwater discharge into the surrounding environment. Controls 
for managing operational stormwater discharge include construction of swales. 
Further consideration of stormwater controls is provided in Section 6.7. 
 

6.8.3 Safeguards and mitigation measures 
Safeguards and mitigation measures that would assist in managing potential water 
quality impacts to groundwater are summarised in Sections 6.6 and 6.7. Safeguards 
and mitigation measures to manage impacts to manage potential impacts to 
groundwater are summarised in Table 6-42. 
 

Table 6-42 Safeguards and mitigation measures for managing impacts to 
groundwater 

Impact Environmental safeguards Responsibility Timing 

Dewatering A dewatering plan would be prepared 
to manage any dewatering activities 
for the proposal. It would be prepared 
in accordance with the Environmental 
Management of Construction Site 
Dewatering Guideline (RTA 2011) 
and would include: 
• Description and justification of all 

selected dewatering methods. 
• Description of onsite water reuse 

requirements. 
• Design requirements for each 

offsite discharge location to 
prevent erosion. 

• Description of the water quality 
treatment techniques to be used. 

• Water sampling and testing 
regime to validate water quality 
before and (if required) during 

Construction 
Contractor 

Pre-
construction  
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Impact Environmental safeguards Responsibility Timing 
dewatering. 

• Proposed monitoring and 
supervision regime. 

Intercepting 
water table 
during 
construction 

As dewatering would be required for 
the boring and piling activities for the 
installation of pylons for the rail 
overbridge and retaining walls, a 
dewatering licence from the NOW 
would be sought prior to  the 
interception of the aquifer or the 
commencement of construction of 
the groundwater bores or dewatering.

Construction 
Contractor 

Pre-
construction  

 

6.9 Aboriginal cultural heritage 
The area surrounding the Pacific Highway and Wyong Road intersection at Tuggerah 
was assessed for the presence of Aboriginal cultural heritage by Artefact Heritage. 
An Aboriginal Cultural Heritage Assessment was completed by Artefact heritage 
(2012) and complies with the RMS PACHCI guidelines (RMS 2011c), as well as OEH 
regulations, including the Code of Practice for Archaeological Investigation of 
Aboriginal Objects in New South Wales (DECCW 2010a) (‘Code of Practice’) and the 
Aboriginal Cultural Heritage Consultation Requirements for Proponents (DECCW 
2010d). The Aboriginal Archaeological Cultural Heritage Report completed by 
Artefact Heritage is provided in full in Appendix I and the following is a summary of 
that report.  
 

6.9.1 Existing environment 
Activities undertaken as part of the Aboriginal Cultural Heritage Assessment 
included: 

• Searching the Aboriginal Heritage Information Management System (AHIMS), 
completed February 2012. The database search included a buffer of five 
kilometres from the centre of the proposal. 

• Reviewing previous archaeological work in the local area, including predictive 
models of the Central Coast area.  

• Completing an investigation of environmental context to establish whether the 
study area was suitable for Aboriginal occupation.  

• Undertaking searches of the Native Title register, the Register of Aboriginal 
Owners and the database of listed Aboriginal land claims. Consultation with the 
regional RMS Aboriginal cultural heritage advisor (ACHA) regarding the 
proposal. 

• Consultation with the local Aboriginal community, with a representative from 
the DLALC.  

• Completion of a site survey of the construction footprint for the proposal on 10 
April 2012 with the DLALC of the construction footprint for the proposal. A 
report entitled Wyong Intersection Upgrade - Aboriginal Cultural Heritage Site 
Assessment Report (DLALC 2012) summarises the DLALC findings from the 
site inspection (refer to Appendix J). Further details of consultation with the 
DLALC are provided in Section 5.3. 

 



 

Historical background 
Aboriginal occupation of the NSW Central Coast region has been dated to around 
15,000 years in the Newcastle Bight (Baker 1994), with occupation of Mangrove 
Creek Dam catchment being dated to 11,000 years BP (Attenbrow 1981). Most sites 
in the Gosford-Wyong region have been dated or are assumed to date to the late 
Holocene (< 4,000 years BP) (Kuskie 2008).  
 
The language spoken within the Tuggerah area is thought to have been Darkinjung, 
although the Awabakal language group was also located close by, on the coast. The 
proposal falls within the boundaries and area of custodial interest of the Darkinjung 
LALC.  
 

Database searches 
A total of 14 Aboriginal sites were identified by the AHIMS search. Thirteen sites are 
described as open artefact scatters and one as an area of potential archaeological 
deposit (PAD). 
 
The PAD site, site #45-3-3384 is located about 320 metres to the north east of the 
proposal (refer to Figure 6-12). While this site was identified as a PAD in 2008, 
subsequent test excavations have not uncovered any artefacts. In 2009, Kayandel 
Archaeological Services (KAS 2009) recommended that the AHIMS record status for 
the site should be amended to ‘Not a site”. 
 
No Native Title claims granted or registered for consideration were identified within 
the study area. Additionally, no Aboriginal owners or Aboriginal land claims were 
listed for the study area. A search of the National Heritage List, Commonwealth 
Heritage List and Wyong Local Environmental Plan 1991 was undertaken on 6 June 
2012. No Aboriginal objects, places, archaeological sites or PAD were identified in 
this search. 
 
There are no declared Aboriginal places within the Wyong LGA and the study area is 
not located within any lands identified as being of cultural significance to Aboriginal 
persons as listed under Schedule 14 of the NPW Act. The RMS Aboriginal cultural 
heritage officer was also contacted regarding the proposal and indicated that based 
on a previous site inspection undertaken for the preliminary environmental 
investigation (Hills 2011), the site was highly disturbed and there was low potential 
for any Aboriginal items to be present.  
 

Site inspections 
Two archaeologists from Artefact Heritage and a representative of DLALC inspected 
the site on 10 April 2012. The RMS ACHA visited the proposal subsequent to the site 
inspection. Substantial disturbance was observed during the site inspection, during 
which close transects five metres apart were walked. All areas of exposure were in 
disturbed contexts. No Aboriginal sites were identified during the site inspection.  
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The DLALC completed an Aboriginal Cultural Heritage Assessment for the proposal 
in September 2012 (refer to Appendix J). The report concluded that there was a low 
likelihood of Aboriginal sites occurring within the study area due to high levels of 
disturbance. No particular areas of cultural importance were noted (DLALC 2012). 
 

Material traces of occupation and archaeological potential 
Artefact Heritage identified that artefact scatters or isolated finds are the most likely 
sites to occur within the larger study area surrounding the proposal. There is also 
some possibility of encountering midden material, due to the proximity to Tuggerah 
Lake, while axe grinding grooves may occur close to Tuggerah Creek. It is, however, 
unlikely that scarred or marked trees would be present, as all old growth trees have 
been removed. As such, it is possible that Aboriginal deposits may be present, 
however, this would be dependent on the level of ground disturbance. 
 
Within the vicinity of the proposal considerable disturbance has occurred since 
colonisation. Initially, this disturbance took the form of clearing, grazing and 
ploughing which disturbed the soil surface and encouraged erosion. More recently, 
major impacts have occurred through the construction of the roads and railway line, 
resulting in substantial disturbance in all areas of surrounding the proposal. It is, 
therefore, unlikely that intact subsurface deposits remain within the study area. 
Consequently, the proposal is assessed as having a low archaeological potential. 
 

6.9.2 Potential impacts 
No Aboriginal sites were located within the study area, which was found to be highly 
disturbed. It is, therefore, considered to have low archaeological potential. 
Accordingly, there are not expected to be any impacts to Aboriginal cultural heritage 
associated with the proposal. As such, no further investigations are required under 
PACHCI and there is no need to obtain an Aboriginal Heritage Impact Permit from 
the OEH. 
 

6.9.3 Safeguards and management measures 
Safeguards and mitigation measures to manage potential impacts to Aboriginal 
cultural heritage have been summarised in Table 6-43. 
 

Table 6-43 Safeguards and mitigation measures to manage Aboriginal heritage 

Impact Environmental safeguards Responsibility Timing 

Unexpected 
Aboriginal 
heritage find 

The following safeguards would be 
applied to manage unexpected 
Aboriginal heritage finds: 
• The CEMP would include a 

procedure for unexpected 
Aboriginal finds, which would be 
the implementation of the RMS 
Unexpected Archaeological Finds 
Procedure (2011b). 

• Construction personnel would 
receive basic toolbox training in 
the recognition of Aboriginal 

Construction 
Contractor 

Pre-
construction 
and 
construction 
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Impact Environmental safeguards Responsibility Timing 
cultural heritage material and 
sites. 

• When any soil, vegetation clearing 
or leaf litter removal activities are 
conducted, workers should be 
observant and keep a look out for 
rock engravings, surface shell, 
bone, rocks or any other 
Aboriginal cultural heritage 
material. 

• Should any Aboriginal objects be 
uncovered during construction, 
works would immediately cease 
in the vicinity of the find. 
Guidance would be sought from 
the RMS Aboriginal Cultural 
Heritage Advisor. The Planning 
and Aboriginal Heritage Section 
of the OEH would then be notified 
by the RMS. 

 

6.10 Non-Aboriginal heritage 
A Statement of Heritage Impact for Non-Aboriginal Heritage was prepared for the 
proposal by Artefact Heritage (refer to Appendix R). The SOHI was completed in 
accordance with the NSW Heritage Branch Guidelines for Preparing Statements of 
Heritage Impact and the RMS Non-Aboriginal heritage assessment and Statement of 
Heritage Impact brief and guidelines. 
 

6.10.1 Existing environment 
Historical background 
During the first half of the 19th century, the Wyong region attracted timber-getters, 
but permanent settlement was slow due to the area’s rugged topography. During the 
same time, a commercial fishing industry grew around the Tuggerah Lakes, around 
which small fishing villages were established (Pry and Fenton 1998). 
 
The installation of the Main Northern Rail Line in the late 1880s eased the area’s 
isolation, opening up the region to tourists while giving farmers quick and reliable 
access to markets (Pry and Fenton 1998). Development followed the railway and by 
the 1890s, citrus farming and dairying were growing industries in the region 
(Pittendrigh Shinkfield Bruce 2007). The current rail alignment of the Main Northern 
Rail Line appears to be along the original rail alignment. The Main Northern Rail Line 
is not listed on the Australian Rail and Track Corporation (ARTC) s170 register or 
any other register. A railway platform was first opened at Tuggerah in 1890; however, 
the present-day Tuggerah railway station is a modern construction and does not 
appear to incorporate significant original fabric. The railway station is not listed on the 
s170 register, or any other heritage list. 
 
The Central Coast became a holiday destination during the first half of the 20th 
century. From the 1960s, the region’s rural industries were superseded by coal 



 

mining and urban development. The population shifted from holiday-makers to more 
permanent residents and rapid urban development has continued to the present. 
 

Database searches 
A search of the National Heritage List, Commonwealth Heritage List, State Heritage 
Register/State Heritage Inventory and the RMS Section 170 register was undertaken 
for the proposal in May 2012. No registered Non-Aboriginal heritage items or places 
from these registers are located within or adjacent to the proposal.  
 
The Wyong LEP was searched for items and sites of heritage significance. One listed 
item was identified within the study area, the All Saints Anglican Church located at 51 
Anzac Road, Wyong. The church is approximately 305 metres north-west of the 
centre of the proposal, which is outside of the construction footprint for the proposal 
(refer to Figure 6-12).  
 

Historical Context 
The All Saints Anglican Church was constructed during the inter-war period and was 
one of several small churches that served people in the Wyong Region. The ready 
availability of car transport and other changes to life in the local area meant that 
many of the small churches were closed from the 1960s (Pry and Fenton 1998). 
 
The All Saints Anglican Church held its final service in 1979 and during subsequent 
years was used as the site of the Wyong District Museum. The church was 
demolished in 1994. A Bridgestone Tyre service centre, built after October 2011, now 
occupies the church’s former site. 
 
The All Saints Anglican Church was of local heritage significance because of its role 
in the provision of a place of worship for the emerging town of Tuggerah. It was also 
significant aesthetically due to its exclusive use of local timber, significant socially 
due to use over many generations of locals and significant scientifically for its 
potential to contribute to an understanding of the local Anglican community and 
pattern of worship during the inter-war period. The building was representative of a 
type that is rare locally. The demolition of the church and construction of a new 
building on the site have since removed these heritage values. 
 

Site inspection 
A site inspection was undertaken of the area surrounding the proposal by two 
qualified archaeologists from Artefact Heritages’ on 2 May 2012. The inspection did 
not directly include a walk-over of the fenced rail corridor land, however, visual 
inspections were undertaken beside the fenced corridor and above from the 
Tuggerah Rail Overbridge. The survey did not identify any unidentified non-Aboriginal 
heritage items.  
 

6.10.2 Potential impacts 
The heritage assessment found that neither construction nor operation of the 
proposal would impact on any listed non-Aboriginal heritage items. No areas of 
potential archaeological or heritage significance have been identified within or 
adjacent to the proposal, although there is potential for unidentified non-Aboriginal 
heritage items to be located within the fenced rail corridor land. It is, however, 
considered unlikely that any remains of the original rail line or rail station remain 
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given the extensive recent ground disturbance required for the construction of the 
new rail lines. 
 

6.10.3 Safeguards and management measures 
Safeguards and mitigation measures to manage potential impacts to non-Aboriginal 
heritage are summarised in Table 6-44. 
 

Table 6-44 Safeguards and mitigation measures to manage Non-Aboriginal 
heritage 

Impact Environmental safeguards Responsibility Timing 

Unexpected 
non-
Aboriginal 
heritage find 

The following safeguards would be 
applied to manage unexpected non-
Aboriginal heritage finds: 
• Should any relics (as defined by 

the Heritage Act 1977) or sites of 
heritage significance be found, 
construction would cease 
immediately in the vicinity of the 
find and advice sought from the 
RMS Environment Branch. This 
would allow as necessary an 
archaeologist to assess the find 
and notify the Heritage Branch in 
accordance with the Heritage Act. 

• Steps in the RMS Standard 
Management Procedure: 
Unexpected Archaeological Finds 
must be followed. 

• The CEMP would include a 
procedure for unexpected 
Aboriginal finds, which would be 
the implementation of the RMS 
Unexpected Archaeological Finds 
Procedure (2011b). 

Construction 
Contractor 

Pre-
construction 
and 
construction 

 

6.11 Climate, greenhouse gas issues and air quality 
This section addresses the greenhouse gas and air quality issues associated with the 
proposal. 
 

6.11.1 Existing environment 
The nearest Bureau of Meteorology climate station to the proposal is at Norah Head, 
approximately 10 kilometres to the east. Table 6-45 shows the climate data for Norah 
Head (Bureau of Meteorology, 2012).  
 
The area experiences mild to warm summers with mean daily maximum 
temperatures of around 25°C. July is generally the coolest month in the year with a 
mean daily minimum temperature of 9°C. February is typically the wettest month in 
the year, with a mean rainfall of 142 millimetres falling over 12 rain days. 
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Table 6-45 Climate data for Norah Head 

Month 
Mean 

maximum 
temperature 

(°C) 

Mean minimum 
temperature 

(°C) 
Mean rainfall 

(mm) 
Mean number 
of rain days 

January 25 19 106 12 

February 25 20 142 12 

March 24 18 129 13 

April 23 16 118 11 

May 20 13 132 13 

June 18 10 127 11 

July 17 9 80 10 

August 19 10 71 9 

September 20 12 75 10 

October 22 14 77 11 

November 23 16 97 13 

December 25 18 81 11 

Annual 22 15 1231 136 
 
Air quality in the Wyong area would be influenced by many sources but the main 
sources relevant to the proposal are associated with motor vehicles. The main air 
pollutants from motor vehicles are carbon monoxide (CO), nitrogen dioxide (NO2) 
and fine particles (PM10, ie particulate matter with equivalent aerodynamic diameters 
of less than 10 microns). 
 
The OEH has a network of air quality monitoring stations in NSW, however, there are 
no stations in the Wyong area. The closest OEH monitoring stations are at 
Newcastle, about 40 kilometres to the north. While the Newcastle monitoring data 
would not necessarily be characteristic of the study area, they do provide an 
indication of air quality in an urban area where the main air pollutant sources are 
motor vehicles.  
 
Table 6-46 provides a summary of measured CO, NO2 and PM10 concentrations at 
Newcastle in 2011. The relevant air quality criteria noted by the OEH are also shown. 
It can be seen from these data that the highest CO and NO2 concentrations were 
below the OEH criteria, however, the highest 24-hour average PM10 concentration 
was above the 50 µg/m3 criterion. Most OEH monitoring stations in NSW record 
maximum 24-hour average PM10 concentrations above the 50 µg/m3 criterion on a 
few occasions each year. These exceedances are usually influenced by widespread 
events such as bushfires or dust storms. 
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Table 6-46 Summary of measured CO, NO2 and PM10 levels at Newcastle in 2011 

Pollutant  Averaging time Highest monitored 
value in 2011 

OEH air quality 
criteria 

CO 1-hour average 1.9 mg/m3 30 mg/m3 

NO2 1-hour average 78 µg/m3 246 µg/m3 

PM10 24-hour average 131 µg/m3 50 µg/m3 
 
An important characteristic of the existing environment for greenhouse gas and air 
quality issues is the volume of traffic. Traffic modelling (refer to Appendix L) 
suggests that Wyong Road (between the Pacific Highway and Reliance Drive) carries 
the highest volume of traffic near the intersection at about 38,574 vehicle movements 
per day. The proposal is predicted to facilitate an increase in traffic to 51,536 in 2025 
(compared to 48,201 without the proposal). 
 

6.11.2 Potential impacts 
Construction 
Construction activities, such as material handling and transport, stockpiling, 
earthworks and other engineering works, can result in the generation of dust, 
potentially leading to nuisance impacts. The total amount of dust generated would 
depend on the types of operations being carried out, the size of exposed areas, the 
frequency of water spraying and the speed of machinery.  
 
The relevant OEH air quality criteria, set to protect against nuisance impacts, are 
(DEC, 2005b): 

• Four grams per square metre per month (g/m2/month) for deposited dust, as 
measured by a dust deposition gauge. 

• Ninety (µg/m³) for annual average total suspended particulates (TSP). 
 

Operation 
Motor vehicles on the local road network have the potential to influence net 
greenhouse gas emissions and air quality during operation. To assess the potential 
effect of these motor vehicle emissions during operation, the RMS tool known as 
TRAQ (Tool for Roadside Air Quality) was used. TRAQ is a screening-level air quality 
and greenhouse gas assessment tool that uses traffic information to predict worst-
case air pollutant levels near a roadway, as well as likely greenhouse gas emissions. 
 
The main input data used for TRAQ were as follows: 
• Residential road type. 
• 2026 as year of assessment (TRAQ holds emission factors for 2026 but not 

2025). 
• Residential local land use. 
• ‘Lower Hunter’ used for air quality environment. 
• 51,536 vehicles per day, spread over four lanes. 
 
The predictions of air pollutants near the roadway, based on the input data above, is 
shown below in Table 6-47. From these predictions, it can be seen that air pollutant 
concentrations are below the OEH air quality assessment criteria. It follows that the 
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projected traffic volumes associated with the proposal are unlikely to cause adverse 
air quality impacts during operation. 
 

Table 6-47 Predicted air pollutant levels at 10 metres from the roadway 

Pollutant and averaging 
time 

Concentration 
due to roadway

Back-
ground 

level 
Cumulative 

OEH air 
quality 
criteria 

Maximum 1-hour average 
CO concentration (mg/m³) 0.2 0.8 1.0 30 

Maximum 8-hour average 
CO concentration (mg/m³) 0.1 0.8 0.9 10 

Maximum 1-hour average 
NO2 concentration (µg/m³) 20 54 74 246 

Annual average NO2 
concentration (µg/m³) 4 16 21 62 

Maximum 24-hour 
average PM10 
concentration (µg/m³) 

12 25 37 50 

Annual average PM10 
concentration (µg/m³) 5 17 22 30 

 
Annual greenhouse gas emission were estimated using TRAQ, based on fuel 
consumption and carbon dioxide equivalent (CO2-e) emission factors prescribed by 
the Department of Climate Change and Energy Efficiency (DCCEE, 2011). Annual 
emissions of 5,464 tonnes CO2-e for a one kilometre length of roadway were 
estimated.  
 
The proposal is expected to have a beneficial impact on air quality in the area. 
Increased efficiency of the intersection would result in shorter vehicle delays and a 
reduction in associated air emissions. 
 

6.11.3 Safeguards and management measures 
The elements of the proposal that have been identified as having the highest 
potential for causing air quality impacts are the construction activities. The 
safeguards and management measures for construction activities are listed in Table 
6-48. 
 

Table 6-48 Safeguards and management measures for air quality and 
greenhouse gas issues 

Impact Environmental safeguards Responsibility Timing 

Dust from 
construction 
activities 

An air quality management plan would 
be prepared before any pre-
construction or clearing activities. , 
and would provide  guidance on: 

• The use of appropriate dust 
suppression methods which 

Construction 
contractor 

Pre-
construction 
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Impact Environmental safeguards Responsibility Timing 
would include (but are not 
limited to): 

• Stabilising of areas with the 
capacity to cause dust, with 
water spraying, compaction or 
progressive revegetation. 

• Covering of stockpile and 
storage areas. 

• Cessation of dust generating 
activities in high wind 
situations where dust cannot 
be controlled. 

• Local residents would be 
advised of hours of operation 
and provided with contact 
details for queries regarding air 
quality. 

 

6.12 Land use and property 
6.12.1 Existing environment 
Land use 
The proposal is located in Tuggerah within the Wyong LGA on the NSW Central 
Coast. Existing land use zones have been defined according to the Wyong Shire 
Council LEP dataset (refer to Figure 4-1) and includes: 

• Residential. 
• Commercial/business. 
• Industrial. 
• Rail and road transport corridors. 
• Non-urban constrained land/remnant tree cover. 
• Conservation. 
• Environmental Protection. 
• Special uses. 
• Open space and recreation. 
 
The Tuggerah area functions as a major commercial and industrial centre for the 
Central Coast. A large portion of the suburb consist of commercial and industrial land 
use, including bulky goods retailing, wholesale suppliers, smash repairers, 
distribution and industrial services. A commercial/light industrial precinct lies to the 
north of the proposal, bounded by Anzac Road, the Pacific Highway and Gavenlock 
Road and extends almost two kilometres to the north. These roads also provide 
access to the area.  
 
There are two main retail centres in Tuggerah. Tuggerah Westfield Shopping Centre 
is bounded by Tonkiss Street to the west, Wyong Road to the north and Gavenlock 
Road to the east. Access to Tuggerah Westfield Shopping Centre is via Tonkiss 
Street, Westfield Parade East, Tuggerah Drive East and Gavenlock Road. The Supa 
Centre Tuggerah is located to the east of the proposal, and is bounded by Wyong 
Road to the south west and Bryant Drive to the east. Access to Supa Centre 
Tuggerah is via Bryant Drive.  



 

 
Tuggerah railway station lies to the north east of the proposal and provides the 
suburb of Tuggerah with access to local rail services and intercity services to Sydney 
and Newcastle. Access to the railway station is currently via the Pacific Highway, 
Bryant Drive and Anzac Road.  
 
Other noteworthy social infrastructure includes various schools, churches and 
community centres. Club Tuggerah is located on Bryant Road and is a sub-branch of 
the Wyong Returned Services League (RSL) Club. 
 

Development applications 
There are currently five approved Development Applications (DAs) within the study 
area. These DAs, along with potential implications of the proposal, are listed in 
Table 6-49. Other developments occurring in the area that have been approved 
under alternate approval pathway (such as Part 5 assessments under the EP&A Act) 
include the following: 

• RailCorp’s interchange and commuter car park improvements at Tuggerah (see 
Central Coast Regional Strategy (DoP 2008)). 

• The proposed Tuggerah Town Centre, which includes an upgrade to the 
Westfield Limited land holdings in Tuggerah. 

 
RMS is currently working on the interchange of the Wyong Road and F3 Freeway, 
however, it is anticipated that these works would be completed before construction of 
the proposal. No other medium or large projects are proposed by RMS within the 
region, although minor road maintenance works may be required to be undertaken by 
RMS and Council at any time.  
 

Table 6-49 Development applications adjacent to the proposal  

Status DA Number Description 

Approved 
12/10/05 
 

DA1651/2005 Commercial addition, Refurbishment to original 
Commercial building and commercial showroom - 2 
Anzac Road Tuggerah 

Approved 
24/1/08 

DA2585/03 Draft Local Environmental Plan – Proposed rezoning at 
Supa Centa Tuggerah – 11A Bryant Drive 

Approved 
24/1/08 

DA2585/03 Additions to Existing Factory Outlet Centre and 
Rezoning of Lot 1, Lot 10 DP 1038778 and 11A Bryant 
Drive, Tuggerah 

Approved 
10/04/12 

DA612/2009 The Mariners Centre for Excellence, corner Wyong 
Road and Bryant Drive Tuggerah. 
Stage 1 works for the development have been 
completed and stage 2 works would be commencing in 
late 2012 and will proceed throughout 2013. Stage 2 
works include construction of a hydro-therapy pool and 
construction of a hotel. Stage 3- 5 works would 
commence once these works are complete. 

Approved 
19/2/08 

DA912/2007 Westfield’s Tuggerah Extension of Eastern End 
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6.12.2 Potential impacts 
There would be a range of potential land use related impacts, particularly for owners, 
occupants and operators of properties along and near the proposal. Land use 
impacts relating to amenity, such as visual amenity (Section 6.4), noise 
(Section 6.2) and traffic (Section 6.1) are discussed in detail in the relevant sections 
of this REF. The social and economic impacts of the proposal are discussed in detail 
in Section 6.13. 
 
Ten properties would be directly impacted by the proposal and require partial 
acquisition, refer to Table 3-12. Details of the proposed land acquisition and likely 
impacts on individual properties are shown in Figure 3-16. The specific details for the 
properties impacted by the proposal would be subject to further refinement during 
detailed design. The land property acquisitions would be subject to negotiation 
between the landholder and the RMS in accordance with the RMS Land Acquisitions 
Policy Statement and the requirements of the Land Acquisition (Just Terms 
Compensation) Act 1991. 
 

Construction 
The main construction impacts to land use include property acquisition, leasing, and 
impacts to business and property access. During construction some acquisitions 
would result in long-term changes in land use. However, in some cases, acquired 
land would be used during construction activities only. In these cases this land would 
be leased by RMS from private property owners for the duration of construction, 
specifically for ancillary facilities. The establishment of the ancillary facilities 
(construction compound sites and stockpile sites) would only temporarily affect the 
land use. After construction is complete, facilities would be removed, the land would 
be cleared of all rubbish and materials before being rehabilitated. The leased land 
would then revert to its original land use. 
 
Temporary sediment basins would potentially be located on land designated as road 
corridor or on the following two properties: DP 717145/Lot 11 and DP714296/Lot 1. 
The compound site would be located in DP740706/Lot 101, DP740706/lot 100, 
DP521487/Lot 3, DP717145/Lot 11 and DP521487/Lot 2. Crane pads would be 
located on DP1036217/Lot 2, DP248449/Lot 1 and DP1038778/Lot 10 and includes 
area of land define as rail corridor land. The access road on the southern side of the 
proposal is located on DP605627/Lot 2, DP714296/Lot 4, DP258178/Lot 14 and 
DP1104875/Lot 222. All of these land use changes would be temporary and the land 
would revert to its original use following construction. 
 
During construction, the proposal would also result in temporary changes to access 
for residential properties along Tambelin Street, Hillview Crescent, Yaldeeme Close 
and Arunta Road. For instance, modified access would be provided to residential 
properties along Tambelin Street, Hillview Crescent, Yaldeeme Close and Arunta 
Road during the upgrade of the Pacific Highway south-west of the intersection. 
These interruptions are addressed in Section 3.5. Access to businesses would be 
maintained during construction and has been discussed in Section 6.13. 

Operation 
The main impacts to land use during operation would be the permanent change to 
land use from open space, non-urban and residential to road transport corridor 
through property acquisition. Property acquisition requirements for the proposal are 
outlined in Section 3.6 and are illustrated in Figure 3-16. Due to the small areas 
proposed to be acquired, there is expected to be negligible impact to the 
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predominant land uses in the study area. No sterilisation of any lots is expected as a 
result of the proposal.  
 
As outlined in Table 6-50, the proposal would have negligible implications for 
approved and pending DAs in the area, or for any other projects. As outlined in 
Chapter 2, the proposal has been designed to provide for the proposed Tuggerah 
Town Centre upgrade. 
 

Table 6-50 Development applications adjacent to the proposal  

DA Number Impact from proposal 

DA1651/2005 The proposal would include construction works along the Pacific 
Highway up to the Anzac Road intersection. Construction works 
may slow traffic in the region but no additional impacts to the 
commercial property and this DA are anticipated. 

DA2585/03 The proposal would not impact on the proposed rezoning. 

DA2585/03 The proposal would include construction works along Wyong 
Road up to the Bryant Road roundabout. Construction works may 
slow traffic in the region but no additional impacts to the 
commercial property and this DA are anticipated. 

DA612/2009 The proposal would include construction works along Wyong 
Road up to the Bryant Road intersection. During the construction 
of the proposal traffic in the region would be interrupted however it 
is anticipated that there would be an improvement in traffic flow 
during operation. No additional impacts to the DA to construct the 
Mariners Centre for Excellence, are anticipated. 

DA912/2007 The proposal would include construction works along Wyong 
Road and Gavenlock Road which are adjacent to the Westfield’s 
shopping centres entrance. Construction works may slow traffic in 
the region during construction but would improve traffic flow 
during operation. No additional impacts to the Westfield’s 
shopping centre and this DA are anticipated. 

 

6.12.3 Safeguards and management measures 
The amenity impacts associated with changes to land use, property acquisition, 
visual, noise, traffic and associated socio-economic impacts are addressed in 
Section 6.14. Safeguards and mitigation measures to manage potential impacts to 
land use and property are summarised in Table 6-51. Safeguards to manage 
potential impacts to road use and heavy vehicle access have been summarised in 
Table 6-8. 
 

Table 6-51 Summary of mitigation measures for land use and property 

Impact Environmental safeguards Responsibility Timing 

Change in 
land use 

Consultation would be undertaken 
with property owners partially or 
wholly impacted by the proposal.  

RMS Detailed 
design 

Property 
acquisition  

Property acquisition would be 
managed in accordance with the 

RMS project 
manager 

Detailed 
design 

NB11462 Pacific Highway and Wyong Road intersection upgrade 232 
Review of Environmental Factors 



 

NB11462 Pacific Highway and Wyong Road intersection upgrade 233 
Review of Environmental Factors 

Impact Environmental safeguards Responsibility Timing 
provisions of the Road and Maritime 
Services’ Land Acquisition Policy and 
the Land Acquisition (Just Terms 
Compensation) Act 1991. 

Property 
access 

Property access would be maintained 
wherever possible. Prior to any 
unavoidable disruption to access, 
consultation would be undertaken with 
the affected property owner. 

Contractor Prior and 
during 
construction 

 

6.13 Social and economic issues 
6.13.1 Existing environment 
The following provides an overview of population and demographic data for these 
LGAs based on Census data from 2011, 2006 and 2001. It should be noted that 
some data from the 2011 census was not released by the Australian Bureau of 
Statistics (ABS) at the time of writing.  
 

Wyong LGA 
In 2011, the Wyong LGA had a population of 149,746 people. Between 2001 and 
2006, the Wyong LGA increased by 12,150 people and between 2006 and 2011, the 
population increased by 7,060 representing a 9.4 per cent and 4.9 per cent increase 
respectively. The Wyong LGA was characterised by young families with children 
dependent on access to employment, community and recreational facilities. 
According to the 2006 census, 70.1 per cent of those within the Wyong LGA travelled 
to work by motor vehicle, 4.3 per cent by train, 1.1 per cent by bus and 0.1 per cent 
by bicycle. 
 
A summary of the main demographic characteristics of the Wyong LGA compared to 
the Sydney statistical division is shown in Table 6-52. 
 

Table 6-52 ABS demographic characteristics in 2011 and 2006 

Characteristics Wyong LGA Sydney 

Population (2001)  

Total population 149,746 4,391,674 

Median age (years) 40 36 

14 years or below 20.3% 19.2% 

65 years or over 18.9% 12.9% 

Population (2006) 

Total population 142,686 4,119,190 

Median age (years) 39 35 

14 years or below 21.2% 19.6% 

65 years or over 17.9% 12.3% 
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Characteristics Wyong LGA Sydney 

Population (2001)  

Total population 130,536 3,948,015 

Median age (years) 37 35* 

14 years or below 20.80% 20.80%% 

65 years or over 12.60% 12.60% 

Households and families (2006) 

Total families 38,036 1,063,384 

Couple families with children 41.1% 49.3% 

Couple families without children 38.2% 33.2% 

One parent families 19.6% 15.6% 

Income and employment (2006) 

Median household income ($ per week) $770 $1,154 

Labour force participation 41.1% 65.6% 

Unemployed 8.3% 5.3% 

Travel to work (2006) 

Car – as driver 63.5% 53.7% 

Car – as passenger 6.6% 5.3% 

Train 4.3% 12.3% 

Bus 1.1% 5.4% 
*The NSW median age value was used in this instance rather than the Sydney statistic.  
 

Land use/businesses 
Existing land use is described in Section 6.12 and comprises residential, 
commercial/light industrial, open space/recreation, road and railway transport 
corridors, waterways and vegetated areas. Businesses situated along Wyong Road 
and adjacent to the proposal include: 

• Supa Centa Tuggerah. 
• Bunnings.  
• The Good Guys. 
• Tuggerah Business Park. 
• Tuggerah Westfield Shopping Centre. 
• Hungry Jacks. 
• McDonalds. 
• Club Tuggerah a sub-branch of the Wyong RSL Club. 
 
Businesses situated along the Pacific Highway and adjacent to the proposal include: 
• Tuggerah railway station. 
• Repco. 
• Petbarn. 
• Subway. 
• Star Light Thai restaurant. 



 

• Intercept training. 
• Horseland. 
• Paint and decorator centre. 
• Tuggerah Inn Chinese restaurant. 
 
There is currently no shoulder parking provided along Wyong Road or the Pacific 
Highway to access the businesses listed above. Parking is, however, available at the 
premises for each of the business facilities.  
 

Road travel restrictions 
The Pacific Highway, Wyong Road and Gavenlock Road are designated heavy 
vehicle routes. The northern leg of the Pacific Highway, the eastern and western legs 
of Wyong Road and Gavenlock Road can be accessed by B-doubles up to 25/26 
metres long and 4.6 metres high. The southern leg of the Pacific Highway can 
accommodate vehicles 4.6 metres high but is not a B-double route.  
 
As described in Section 6.1.1 travel restrictions apply to these roads and includes: 
 
• Restriction B237 - B-doubles are restricted from entering the Wyong central 

business district along the northern leg of the Pacific Highway between the 
hours of 7:00am and 5.30pm. 

• Restriction B137 - No travel is permitted along Gavenlock Road by heavy 
vehicles between 8:00am and 6:00pm.   

 

Social infrastructure 
Social infrastructure refers to community facilities, services and networks which help 
individuals, families, groups and communities meet their social needs, maximise their 
potential for development and enhance community well-being. This includes 
education facilities, child care centres, open space and recreation facilities, and 
emergency services. In the area surrounding the proposal, social infrastructure 
consists of: 

• Open recreation spaces. 
• Shopping facilities. 
• Wyong RSL sub-branch club including a family restaurant and recreational 

facilities. 
• Road and rail transport networks. 
• Community college. 
• Age and Disability Support Services (ADSSI). 
• Tuggerah Primary School. 
 

Pedestrian and cyclist linkages 
The junction of the Pacific Highway, the Tuggerah Rail Overbridge, the rail corridor 
and Tuggerah Creek drainage system create a series of discontinuities in the 
pedestrian and cyclist network. Access from east to west relies on the shared 
pathway on the southern side of the existing bridge, which connects a narrow path 
from the bridge via an underpass to Tuggerah railway station and the existing 
signalised pedestrian crossing at Anzac Road. This path also provides the only 
pedestrian access to the residential area off Tambelin Street. 
 
Access to Westfield is via Anzac Road and an overpass across Wyong Road to the 
west of the proposal. An alternative cycleway path runs at grade on the southern side 
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of Wyong Road passing under the existing bridge and leading into the rear of the 
Supa Centa Tuggerah. This link eventually connects to the railway station on the 
eastern side of the railway line. There is no clearly defined path where the cycleway 
stops at the rear of the Supa Centa Tuggerah. There is no defined pedestrian 
pathway in Bryant Drive between the business park, Club Tuggerah and the railway 
station.  
 
Both pathways crossing over and under the road are considered to be unattractive 
and potentially unsafe for users. The existing underpasses do not comply with the 
RMS Underpass Design Guidelines (2006). Existing pedestrian and cyclist linkages 
are shown on Figure 2-1. 
 

6.13.2 Potential impacts 
Construction 
The proposal has the potential to generate socio-economic impacts during the 
anticipated 18 to 24 months of construction (refer to Chapter 3 for description of 
works and timeframe). These impacts are summarised below. 
 

Amenity  
The community would be affected through the degradation of visual amenity. These 
impacts would be temporary and are addressed in Section 6.4. 
 

Noise and vibration and air quality 
Noise and vibration impacts and air quality impacts associated with road plant and 
machinery would directly impact on residents and businesses near the highway. 
These have the potential to affect sensitive receivers such as local residents with 
properties immediately adjacent to the intersection, including Yaldeeme Close, 
Tambelin Street and Hillview Crescent. These are discussed in Sections 6.2 and 
Section 6.11 respectively. 
 

Traffic, parking, access and connectivity 
During the construction period there would be localised temporary traffic changes, in 
which delays and diversion may be experienced. There is also the potential for 
disruptions to public bus services as a result changes to bus stop location and 
access. These are discussed in Section 6.1. 
 
Cyclist and pedestrian access, including disability access would be maintained but 
may need to be altered during construction to ensure safety. These are discussed 
Section 6.1.  
 
Heavy vehicles access to adjacent businesses may potentially be impacted during 
construction of the proposal, specifically during any out of hour’s work which may 
coincide with times that heavy vehicles can access the Pacific Highway, Wyong 
Road and Gavenlock Road. As such there is potential for delays to the delivery and 
pick up of goods for heavy vehicles accessing these roads during construction of the 
proposal. Alternate routes do however exist and these are described in 
Section 6.2.1. 
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Property acquisition 
Property acquisition requirements for the proposal are outlined in Section 3.6 and 
are illustrated in Figure 3-16. Due to the limited extent of acquisition, there is not 
expected to be a social impact associated with property acquisition for this proposal.  
  

Property and businesses 
The main impacts from temporary traffic changes during construction for residents 
and businesses in the vicinity may include: 

• Reduced customer accessibility to Westfield, the Supa Centa and the 
Tuggerah Town Centre on Anzac Road/Pacific Highway. 

• Reduced convenience to retailers for deliveries and staff access. 
• Amended travel times for commuters, customers, retail staff and transport 

businesses. 
• Potential access restrictions for heavy vehicles including B-Doubles during any 

out of hours work that may occur during construction of the proposal. This may 
coincide with the times that heavy vehicles are permitted to access heavy 
vehicle routes along the Pacific Highway, Wyong Road and Gavenlock Road 
and as such may potentially restrict access for the delivery and pick up of 
goods and materials to businesses adjacent to the proposal and which use the 
Pacific Highway and Wyong Road intersection.   

• Reduced residential access to properties. 
 
Staging of construction works means that access along Wyong Road and the Pacific 
Highway may be limited to single lane access at times, but would never be 
completely obstructed. Construction impacts associated with traffic are therefore 
expected to be limited, short term and be associated with inconvenience and longer 
than usual travel times. 
 

Utilities and services 
There would be potential for disruptions to services (power, water, sewerage, gas 
and telecommunications) for neighbouring properties during the relocation and 
adjustment of utility services during construction (refer to Section 3.5). 
 

Social infrastructure 
The proposal does not have any direct impacts on social infrastructure, however, 
construction works may impact on access to community facilities in the local area 
through potential traffic and transport disruptions and delays and limited cycle and 
pedestrian access. 
 

Operation 
The operation of the proposal would provide various social and economic benefits, 
since it would: 

• Address the current and predicted traffic congestion (see Section 6.1). 
• Improve accessibility, reduce travel times and improve safety. 
• Guide development and cater for predicted traffic growth expected over the 

next 20 years. 
• Complement future plans to expand the Tuggerah shopping complex and a 

new Tuggerah Town Centre as proposed by DP&I. 
• Increase opportunities for walking and cycling, improving non-vehicular access 
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from nearby residential areas to retailers.  
• Extend the pedestrian/cyclist shared path network to improve off-road 

pedestrian/cyclist connections to adjacent areas including Tuggerah railway 
station, Supa Centa Tuggerah, Tuggerah Business Park and Tuggerah 
Westfield Shopping Centre. 

 

Noise and vibration 
The operation of the proposal would be bringing the road closer to some businesses 
and residential properties which could increase noise and vibration impacts. 
Operational noise impacts and management and mitigations measures are discussed 
in Section 6.2. 
 

Traffic, parking, access and connectivity 
During operation, the proposal would improve access and connectivity for local and 
regional communities by reducing traffic congestion, and improving safety for 
motorists as well as providing opportunities for walking and cycling.  
 
Whilst there are changes to the road configuration through the inclusion of additional 
lanes and medians there would be no loss in access for any residential or 
commercial businesses surrounding the proposal. The only exceptions to this are as 
follows: 
• The residential property 1 Tambelin Street, Tuggerah would lose its right hand 

turn access from the northbound lane of the southern leg of the Pacific 
Highway. This would therefore require a one to two minute detour in which 
property owners are required to turn right into Tambelin Street, before turning 
around and then turning left into the southbound lane of the southern leg of the 
Pacific Highway from which the driveway into 1 Tambelin Street could be 
accessed. Access from the southbound lane of the southern leg of the Pacific 
Highway would be retained. Access from the driveway of 1 Tambelin Street to 
the northbound lane of the Pacific Highway would also be lost and would 
require a detour of around 535 metres to Tonkiss Street where they could turn 
around before being able to access the northbound lane of the Pacific 
Highway. The detour would take around two to five minutes depending on 
traffic. Access to this property would be reviewed and considered further in 
detailed design. 

• Loss of driveway access at 76 and 78 Pacific Highway, Tuggerah. However, 
these properties would be demolished as part of the proposal.  

 
Section 6.2 details traffic and access impacts expected during operation of the 
proposal. 
 

6.13.3 Safeguards and management measures 
Specific measures to manage impacts associated with noise, dust, traffic and 
transport, and visual disturbance are outlined in the following sections: 
• Traffic and transport (includes access and heavy vehicle) – Section 6.1.3. 
• Noise and vibration – Section 6.2.4. 
• Landscape, visual and urban design – Section 6.4.4. 
• Climate, greenhouse gas issues and air quality – Section 6.11.3. 
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With these specific safeguards in place, the long term improvements to traffic flow 
and subsequent safety and travel time are considered to outweigh the short term 
impacts on social amenity during the construction phase.  
 
Ongoing consultation would be undertaken with directly affected property owners 
throughout the development of the detailed design and construction of the proposal. 
Consultation would also be undertaken with those property owners whose land would 
be acquired as part of the proposal to ensure that their concerns are clearly 
understood and addressed were possible.  
 
Additional measures to manage the potential socio-economic impacts have been 
summarised in Table 6-53. 
 

Table 6-53 Safeguards and mitigation measures for managing socio-economic 
impacts 

Impact Environmental safeguards Responsibility Timing 

Commencing 
construction 

Local residents would be notified prior 
to works commencing and would be 
kept regularly informed of construction 
activities during the construction 
process. 

RMS  Pre-construction 
and construction

Complaints  A complaints-handling procedure and 
register would be included in the 
CEMP. 

RMS  Pre-construction 

Change of 
conditions 
and 
disruptions 

Road users, pedestrians and cyclists 
would be informed of changed 
conditions including likely disruptions 
to access. 

Contractor Construction 

Changes to 
property 
access 

Property access would be maintained 
wherever possible. Prior to any 
unavoidable disruption to access, 
consultation would be undertaken with 
the affected property owner. 
 

RMS Construction 

Impacts on 
business 

Early and ongoing consultation and 
communication with local businesses 
would be undertaken to identify 
potential impacts on local businesses 
and appropriate management 
strategies to avoid or minimise these 
impacts. This may include measures 
such as additional signage, provision 
of alternative access including for 
delivery vehicles, and communication 
with local communities about changes 
to business access. 

RMS Construction 

Emergency 
vehicle 
access 

Access would be maintained for 
emergency vehicles in the vicinity of 
construction works. Ongoing 
consultation would be undertaken with 

RMS Construction 
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Impact Environmental safeguards Responsibility Timing 
emergency services during 
construction to ensure that potential 
impacts are identified and 
appropriately managed.  

Interruptions 
to utility 
services 

Residents would be informed before 
any interruptions to utility services that 
may be experienced as a result of 
utilities relocation. 

RMS Construction 

Commencing 
construction 

Prior to construction, RMS would also 
notify residents that may be in the 
vicinity of the construction compound 
sites and work areas. 

RMS Construction 

Property 
acquisition  

Property acquisition would be 
managed in accordance with the 
provisions of the Road and Maritime 
Services’ Land Acquisition Policy and 
the Land Acquisition (Just Terms 
Compensation) Act 1991. 

RMS Construction 

 

6.14 Waste minimisation and management 
6.14.1 Policy setting 
Waste Avoidance and Resource Recovery Act 2001. 
 
Waste management would be undertaken in accordance with the Waste Avoidance 
and Resource Recovery Act 2001 (WARR Act). The objectives of this Act include: 
• To encourage the most efficient use of resources and to reduce environmental 

harm in accordance with the principles of ecologically sustainable 
development. 

• To ensure that resources management options are considered against a 
hierarchy of the following order. 
− Avoidance of unnecessary resource consumption. 
− Resource recovery (including reuse, reprocessing, recycling and energy 

recover). 
− Disposal. 

• To provide for the continual reduction in waste generation. 
• To minimise the consumption of natural resources and the final disposal of 

waste by encouraging the avoidance of waste and the reuse and recycling of 
waste. 

• To ensure that industry shares with the community the responsibility for 
reducing and dealing with waste. 

 

6.14.2 Potential impacts 
Construction 
It has been estimated that construction would produce waste streams typical of road 
construction works, including: 

• Green waste from cleared vegetation (estimated at 2.75 hectares). 
• Bitumen, concrete and asphalt from removal of existing pavements (pathways/ 



 

medians estimated at 4290 square meters and kerb and guttering estimated at 
1200 linear meters). 

• Roadside materials (guide posts, guard rails etc). 
• Excess fill material (estimated at 724 square meters). 
• Building wastes created from the demolition of existing structures (2 houses). 
• Oil, grease and other liquid wastes from the maintenance of construction plant 

and equipment. 
• General wastes and sewage from site compounds and offices. 
• Plant and equipment maintenance waste including liquid wastes from cleaning, 

repairing and maintenance. 
• Asbestos pipes (355 linear metres to be removed, 45 linear metres to be left in 

situ). 
• Packaging materials from items delivered to site, such as pallets, crates, 

cartons, plastics and wrapping materials. 
 
The quantities of each type of waste would be defined during detailed design. As 
indicated in Section 6.12, contaminated soils and materials may also be disturbed 
during construction works. This may include fuels, oils, exhaust deposition, brake 
shoes, pest control, degraded asphalt and sediments.  
 
Operation 
Potential impacts associated with the operation of the proposal include littering by 
road users and spills of materials, including hazardous materials resulting from 
vehicle collisions. 
 

6.14.3 Safeguards and management measures 
Measures to manage the potential waste impacts are summarised in Table 6-54. 
Measures to manage any contaminated material are summarised in Section 6.6. 
 

Table 6-54 Safeguards and mitigation measures for managing waste 

Impact Environmental safeguards Responsibility Timing 

Construction 
waste 

Waste would be managed in 
accordance with the Waste 
Avoidance and Resource Recovery 
(WARR) Act.  

Contractor Construction 

Construction 
waste 

Waste generation would be avoided 
and opportunities for resource 
recovery taken. 

Contractor Construction 

Construction 
waste 

A Waste Management Plan would be 
completed in accordance with the 
requirements of the RMS’s QA 
Specification G36 – Environmental 
Protection (Management System). 

Contractor Construction 

Construction 
waste 

All waste generated would be 
disposed of by an appropriately 
licensed waste disposal contractor at 
an approved facility. The nearest 
landfill facility is the Buttonderry 
Waste Management Facility located 

Contractor Construction 
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Impact Environmental safeguards Responsibility Timing 
10 kilometres north of the existing 
intersection. 

Construction 
waste 

Housekeeping at the construction 
site would be addressed on a daily 
basis following the completion of the 
day’s activities. This includes sorting 
of recycling and green waste. 

Contractor Construction 

Construction 
waste 

Machinery maintenance would be 
conducted at a suitable location, ie 
not adjacent to waterways or 
stormwater drains and in 
appropriately bunded areas. 

Contractor Construction 

Disposal of 
asbestos 

An Asbestos Management Plan 
would be developed before 
construction which would address 
the known sources of asbestos as 
well as provide measures to deal 
with asbestos in the event that 
unknown sources of asbestos were 
located. Asbestos would be 
managed in accordance with 
Protection of the Environment 
(Waste) Regulation 2005 and 
disposal of asbestos waste would be 
in accordance with RMS Waste Fact 
Sheet 5. 

Contractor Pre-
construction 
and 
construction 

Disposal of 
asbestos 

All asbestos material would be 
managed according to the Asbestos 
Management Plan. 

Contractor Pre-
construction 
and 
construction 

Disposal of 
asbestos 

All asbestos material would be 
removed by a licensed contractor. 

Contractor Pre-
construction 
and 
construction 

Disposal of 
asbestos 

All asbestos material would be 
disposed of at a licensed waste 
facility. 

Contractor Pre-
construction 
and 
construction 

Waste and 
litter during 
operation 

Standard road maintenance works 
would be undertaken during the 
operation of the intersection. This 
would include litter removal and 
response to accidental spills and 
collisions. The maintenance 
requirements would be managed by 
RMS and/or Council, as per their 
standard operating procedures. 

RMS Operation 

 



 

6.15 Cumulative impacts 
Cumulative impacts have the potential to arise from the interaction of individual 
elements within the proposal and the additive effects of the proposal with other 
external projects. RMS is required under clause 228 (2) of the Environmental 
Planning and Assessment Regulation 2000, to take into account potential cumulative 
impacts as a result of the proposal. 
 

6.15.1 Potential impacts 
Construction 
Concurrent road works 
RMS is currently working on the interchange of the Wyong Road and F3 Freeway. 
However, it is anticipated that these works would be completed prior to the 
construction of the proposal. No other medium or large projects are proposed by 
RMS within the region, although minor road maintenance works may be required at 
any time. There is, therefore, potential for short-term negative cumulative impacts 
related to traffic delays and access if works overlap. Pollution, waste and resource 
use and construction noise and vibration would also have negative cumulative 
impacts. A change to the visual amenity of the area could also result from the 
construction activities. 
 

Concurrent development 
Developments approved by Wyong Shire Council and government authorities that 
may have potential cumulative impacts where works are undertaken concurrently 
include: 

• DA1651/2005, DA2585/03, DA2585/03, DA612/2009 and DA912/2007.  
• RailCorp’s interchange and commuter car park improvements at Tuggerah (see 

Central Coast Regional Strategy (DoP 2008)). 
• The proposed Tuggerah Town Centre, which includes an upgrade to the 

Westfield Limited land holdings in Tuggerah. 
 
These impacts are expected to be minor in nature but could include increased traffic 
delays and increased pollution including air quality impacts, noise and vibration. This 
would need to be managed through consultation with local council and relevant 
stakeholders.  
 

Ecology 
There is also potential for cumulative ecological impacts to occur from concurrent 
road works and developments, which would include additional clearing in the region, 
loss of habitat and further fragmentation of the environment. However, each of these 
developments has been required to include landscaping and revegetation plans or  to 
adopt vegetation offset strategies to compensate for the loss of vegetation and 
habitat as part of the environmental impact approval process. Moreover, the extent of 
vegetation clearance for the proposal has been minimised. As such, it is anticipated 
that impacts have been ameliorated and cumulative impacts are not expected. 
 

Operation 
The completed proposal would form an important component of the infrastructure 
objectives outlined in the Central Coast Regional Strategy (DoP 2006). The Strategy 
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identifies that continuing transport infrastructure improvements are required to meet 
future growth in the Central Coast due to new employment and residential areas as 
well as ongoing growth and redevelopment in existing areas. It is considered that the 
proposal would have an overall positive cumulative effect on the road environment 
within the study area, as traffic and safety conditions for all road users would be 
improved. 
 

Flooding 
Existing developments within the area, including the construction of the current 
intersection, have reduced local floodplain storage. The proposal would reduce this 
flood storage by a 2700 cubic metres, increasing the 1 in 100 AEP flood levels in the 
Mardi Creek floodplain adjacent to the proposal by up to 0.01 metres (refer to 
Section 3.2.2 and Section 6.5). 
 
Planned future extension of the Tuggerah Westfield Shopping Centre would 
potentially impact further on floodplain storage. Although the nature and extent of this 
potential impact is unknown, it would be subject to separate assessment as part of 
the development approval process. Appropriate safeguards would need to be 
implemented by the proponent to address any potential impacts of the development 
on flooding.  
 

6.15.2 Safeguards and management measures 
Measures to manage the potential cumulative risks are summarised in Table 6-54. 
 

Table 6-55 Summary of safeguards and mitigation measures to manage 
cumulative impacts 

Impact Environmental safeguards Responsibility Timing 

Cumulative 
impacts from 
concurrent 
developments 

The proposed construction staging 
plans would take into account known 
future proposed developments in 
Tuggerah to minimise potential 
adverse impacts on traffic during 
construction. 

Construction 
contractor 

Pre-construction 

 

6.16 Summary of beneficial effects 
A summary of the beneficial effects of the proposal has been provided below: 

• Increased capacity of the Pacific Highway and Wyong Road intersection to 
cater for predicted growth in the Central Coast region. 

• Improved safety and level of service for pedestrians and cyclists using the 
intersection though the provision of pedestrian crossings on all legs of the 
intersection, improving the shared use pathways adjoining the intersection and 
including cycle turning facilities at the intersection along Wyong Road and the 
Pacific Highway. 

• Improved safety for motorists through a reduction in the risk of crashes, 
particularly at the westbound approach of Wyong Road to the intersection. 
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6.17 Summary of adverse effects 
A summary of the adverse effects of the proposal has been provided below: 
 
• Temporary construction impacts including disruptions to traffic and property 

accesses, noise and vibration, dust generation, increased risk of spills and 
contamination and the occurrence of erosion and sedimentation. 

• Noise impacts to properties adjacent to the proposal. 
• Removal of 2.75 hectares of vegetation including 0.67 hectares of TSC Act 

listed vegetation communities. 
• Clearing of threatened flora species listed under the TSC Act and the EPBC 

Act.  
• Potential increase of 0.01 metres (ie 1 centimetre) in the flood levels in Mardi 

Creek and in the flood plain adjacent to the proposal. 
• Property acquisition and leasing of property during construction. 
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7 Environmental management 
This section describes how the proposal would be managed to reduce potential 
environmental impacts throughout detailed design, construction and operation. A 
framework for managing the potential impacts has been provided with reference to 
environmental management plans and relevant RMS QA specifications. A summary 
of site-specific environmental safeguards is provided as detailed in Chapter 6 and 
the licence and/or approval requirements required prior to construction have also 
been listed. 
 

7.1 Environmental management plans (or system) 
A number of safeguards and management measures have been identified in order to 
minimise adverse environmental impacts, including social impacts, which could 
potentially arise as a result of the proposal. Should the proposal proceed, these 
management measures would be incorporated into the detailed design and applied 
during the construction and operation of the proposal. 
 
A Project Environmental Management Plan (PEMP) and a Contractors 
Environmental Management Plan (CEMP) would be prepared to describe safeguards 
and management measures identified. The PEMP outlines all REF safeguards, while 
the CEMP is developed by the Contractor and focuses on those safeguards 
applicable to the construction. These plans would provide a framework for 
establishing how the safeguards and management measures would be implemented 
and who would be responsible for their implementation. 
 
The plans would be prepared prior to construction of the proposal and must be 
reviewed and certified by the Roads and Maritime Services Environmental Officer, 
Central Coast Office, prior to the commencement of any on-site works. The CEMP 
would be a working document, subject to ongoing change and would be updated as 
necessary to respond to specific requirements. It would be developed in accordance 
with the specifications set out in: QA Specification G36 – Environmental Protection 
(Management System), QA Specification G38 – Soil and Water Management (Soil 
and Water Management Plan) and QA Specification G40 – Clearing and Grubbing. 
 

7.2 Summary of safeguards and management measures 
Environmental safeguards outlined in this document would be incorporated into the 
detailed design phase of the proposal and during construction and operation of the 
proposal, should it proceed. These safeguards would minimise any potential adverse 
impacts arising from the proposal on the surrounding environment. The safeguards 
and management measures are summarised in Table 7-1. 
 
 



 

Table 7-1 Summary of site specific environmental safeguards 

No. Impact Environmental safeguards Responsibility Timing 

General 
1 General All environmental safeguards must be incorporated within the Project 

Environmental Management Plan (those relevant to the detailed design 
stage) 
Relevant mitigation measures for the contractor during construction would be 
included into the contract specifications, and these safeguards would be 
addressed by the contractor in the Contractor’s Environmental Management 
Plan.  

Project manager Pre-construction 

2 General Any works resulting from the proposal and as covered by this REF may be 
subject to environmental audits or inspections at any time during their 
duration. 

Project manager 
and regional 
environmental 
staff 

Pre-construction 
 
 
 
 
After first audit 

3 General Relevant environmental contract specifications must be forwarded to the 
Roads and Maritime Services Senior Environmental Officer for review at 
least 10 working days prior to the tender stage. 
A contractual hold point must be maintained until the CEMP is reviewed by 
the Roads and Maritime Services Senior Environmental Officer. 

Project manager Pre-construction 

4 General The Roads and Maritime Services Project Manager must notify the Roads 
and Maritime Services Environmental Officer, Central Coast Office, at least 5 
days prior to work commencing. 

Project manager Pre-construction 

5 General All businesses and residences likely to be affected by the proposal must be 
notified at least 5 working days prior to the commencement of the proposed 
activities. 

Project manager Pre-construction 

6 General Environmental awareness training must be provided, by the contractor, to all 
field personnel and subcontractors. 

Contractor Pre-construction 
and during 
construction as 
required. 
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No. Impact Environmental safeguards Responsibility Timing 

Traffic and transport 
7 Impacts to traffic and 

access during 
construction 

A detailed construction traffic management plan (CTMP) would be prepared 
during the detailed design phase. The CTMP would be prepared in 
accordance with the RMS Guide to Traffic Control at Work Sites and would 
include guidelines, general requirements and procedures to be used when 
activities or areas of work have a potential impact on existing traffic 
arrangements. The CTMP would be submitted in stages to reflect the 
progress of work and would: 
• Identify the traffic management requirements during construction for rail, 

road, heavy vehicle, pedestrian and cycle traffic. 
• Describe the general approach and procedures to be adopted when 

producing specific traffic control plans. 
• Provide for the continuous, safe and efficient movement of traffic for both 

the public and construction workers. 
• Maintain the capacity of local roads. 
• Identify temporary speed restrictions to ensure safe driving 

environmental around work zones. 
• Minimise impacts on through and local traffic.  
• Maintain safe access to local roads, business and properties wherever 

possible. Where access would be temporarily interrupted residents and 
business owners would be notified prior to any work commencing and 
alternative access routes implemented where practical. 

• Provide temporary works and traffic signals. 
• Identify the number and width of traffic lanes in operation. 
• Identify traffic barrier requirements and placement. 
• Include methods for implementing the traffic management plan. 
• Include methods for minimising road user delays. 
• Provide appropriate warning and advisory signposting. 
• Consider other developments that may also be under construction, to 

minimise traffic conflict and congestion that may occur due to the 
cumulative increase in construction vehicle traffic. 

Construction 
contractor 

Pre-construction 
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• Provide designated pedestrian and cyclist access through and/or around 

the construction site to maximise connectivity, maintain access and allow 
safe movements.  

• Monitoring and auditing of traffic control measures. 
• Provide details of construction site parking for road and construction 

plant and staff. Note the ancillary site located on the old road way 
between Gavenlock Road and the Pacific Highway is suitable for car 
parking and possibly the construction compound site. 

• Include measures for managing complaints. 
• Make provision for consultation with relevant local government 

authorities, emergency services, the community and transport service 
providers, as appropriate. 

8 Impacts to traffic flow 
and property access 
during construction 

Traffic control plans (TCPs) would be prepared for the appropriate stage of 
works and implemented by suitably qualified personnel. Implementation of 
TCPs would be inspected as required for the duration of the construction 
phase in accordance with the RMS Traffic Control at Worksites Manual.  

Construction 
contractor 

Pre-construction & 
construction 

9 Modification of public 
transport routes and 
stops 

Temporary bus stops would be installed to replace the two bus stops on the 
Pacific Highway that would be lost during construction. Temporary bus stops 
would be located as close as reasonable (no further than 100 metres) to 
existing stops to limit impact to commuters and bus operators.  
During selection of bus stop locations, RMS would continue to consult with 
Busways, Red Bus Service and CityRail to identify appropriate sites. 
Bus stops would be reinstated after construction is complete. 

Construction 
contractor/ RMS 

Pre-construction 

10 Impacts to rail traffic 
from rail track 
possessions 

The timing and duration of rail track possessions would be scheduled 
through consultation with RailCorp, and where possible be undertaken 
concurrently with other track possessions.  
In addition, the design of the bridge would be developed during the detailed 
design phase to minimise the number of track possessions required during 
construction. 
 

Construction 
contractor/ RMS 

Pre-construction 



 

NB11462 Pacific Highway and Wyong Road intersection upgrade                250 
Review of Environmental Factors 

No. Impact Environmental safeguards Responsibility Timing 
Noise and Vibration 

11 Impacts to sensitive 
receivers from 
operational noise 

Following consultation with affected landholders, feasible and reasonable 
measures that could be selected to manage potential operational noise 
impacts, would be identified. All feasible and reasonable measures would be 
considered in accordance with the NSW Road Noise Policy (DECCW, March 
2011) and Practice Note iv of the RMS Environmental Noise Management 
Manual (ENMM).  

RMS Detailed design 

12 Impacts to sensitive 
receivers from 
operational noise 

During detailed design, consideration would be given to combining/extending 
retaining walls for noise mitigation. 

Detailed design 
contractor 

Detailed design 

13 Impacts to sensitive 
receivers from 
operational noise 

Post-construction monitoring would be undertaken in accordance with 
Practice Note viii of RMS Environmental Noise Management Manual. The 
monitoring would be undertaken between 6- 12 months of opening of the 
project to identify the effectiveness of the operational noise mitigation 
measures. Where noise levels exceed the predictions all further feasible and 
reasonable measures would be considered. 

RMS Post construction 

14 Impacts to sensitive 
receivers from 
construction noise  

A construction noise and vibration management plan (CNVMP) would be 
prepared as part of the CEMP prior to construction. 
The CNVMP would address all stages of construction. 
This plan would include but not be limited to: 
• Identification of nearby and potentially affected properties and 

residences. This would be detailed in text and shown spatially on a map. 
• A risk assessment to identify potential risk for discrete work 

elements/activities likely to affect residents. This would guide the 
development of the construction timetable and the identification of 
feasible and reasonable mitigation measures including measures to 
mitigate impacts from use of the access track between Tambelin Street 
and Wyong Road. 

• Feasible and reasonable noise control measures to reduce out of hour's 
noise levels. 

Construction 
contractor 

Pre construction 
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Mitigation measures to control and minimise the impacts of construction 
noise and vibration in consideration of the requirements of Section 5 of 
the ENMM.  

• A process for assessing the performance of the implemented mitigation 
measures. 

• Description of approved hours of work and work to be undertaken. 
• Outline complaints handling and consultation protocols. 

15 Impacts to sensitive 
receivers from 
construction noise  
 

The access track between Tambelin Street and Wyong Road would only be 
used for construction access to basin B500S and retaining wall RW-C and 
for operational access to retaining wall RW-C. If any other uses are required, 
prior to those uses occurring, the RMS Senior Environmental officer would 
be consulted to advise of any further environmental impact assessment 
requirements. 

Construction 
contractor 

Pre-construction 

16 Impacts to sensitive 
receivers from 
construction noise  
 

Site specific mitigation measures would be included in the CNVNP to control 
and minimise the impacts of construction noise associated with the 
construction compound site, access tracks, out of hours work and proximity 
to sensitive noise receivers. 

Construction 
contractor 

Pre-construction 

17 Impacts to sensitive 
receivers from 
construction noise  

Construction timetabling would be organised to minimise noise impacts. 
Timetabling considerations may include time and duration restrictions and 
respite periods. 
The nearest noise receptors would be notified of the construction work 
schedule and expected noise levels prior to construction. 
Where rock breaking/ hammering is to be undertaken within 10 metres of 
any occupied dwelling, occupants should be notified of the works and the 
duration of activity. Activity would be restricted to no more than 2 hours in 
any working day. 

Construction 
contractor 

Pre-construction  

18 Impacts to sensitive 
receivers from 
construction noise  

Plant and equipment would be selected and oriented where possible to 
reduce noise emissions to sensitive receivers. 
Concentrated noise sources (such as batch plants and piling rigs) would be 
located as far from sensitive receivers as possible. 

Construction 
contractor 

Pre-construction 
and construction 
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19 Impacts to sensitive 

receivers from 
construction noise  

Where possible, noisy plant would not be operated simultaneously and/or 
close together. This would include equipment operating at separate work 
sites to avoid cumulative noise impacts. 

Construction 
contractor 

Construction 

20 Impacts to sensitive 
receivers from 
construction noise  

Works would be carried out during standard working hours (that is 7:00 am - 
6:00 pm Monday to Friday, 8:00 am - 1:00 pm Saturdays) as much as 
practical.  
For any work performed outside standard working hours, noise impacts 
would be minimised in accordance with the Environmental Noise 
Management Manual, Practice Note vii – Roadworks Outside of Normal 
Working Hours and the Interim Construction Noise Guidelines (DECC 2009). 
This would include the implementation of feasible and reasonable mitigation 
measures to reduce noise impacts. 
If out of hours works are required, all noisy activities would be limited to 
between the hours of 6:00 am to 10:00 pm. 
The residents of sensitive receivers would be consulted two weeks before 
any impending out of hours work. 

Construction 
contractor 

Construction 

21 Impacts to sensitive 
receivers from 
construction noise  

Quieter construction methods, plant and equipment would be used where 
practicable, feasible and reasonable.  

Construction 
contractor 

Construction 

22 Impacts to sensitive 
receivers from 
construction noise  

Alternatives to noisy electronics (such smart reversing alarms) would be 
used where workplace health and safety issues can be safely managed.  

Construction 
contractor 

Construction 

23 Impacts to sensitive 
receivers from 
construction noise 

The use of portable radios, public address systems or other methods of site 
communication that may unnecessarily impact upon nearby residents would 
be avoided. 

Construction 
contractor 

Construction 

24 Impacts to sensitive 
receivers from 
construction noise 

Where possible, the use of equipment that generates impulsive noise would 
be avoided. 

Construction 
contractor 

Construction 

25 Impacts to sensitive The need for vehicle reversing and therefore use of reversing alarms Construction Construction 
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receivers from 
construction noise 

(particularly at night) would be minimised by arranging for one-way site traffic 
routes where possible. 

contractor 

26 Impacts to sensitive 
receivers from 
construction noise and 
vibration 
 

Regular toolbox talks regarding the need to minimise noise and vibration 
would be undertaken. 

Construction 
contractor 

Construction 

27 Impacts to sensitive 
receivers from 
construction noise and 
vibration 

Noisy activities would be routinely identified and improvement techniques 
adopted. 

Construction 
contractor 

Construction 

28 Impacts to sensitive 
receivers from 
construction noise and 
vibration 

A community liaison telephone number and site contact would be provided 
so that noise and vibration related complaints can be received and 
addressed in a timely manner.  

RMS project 
manager 

Construction 

29 Impacts to sensitive 
receivers from 
construction noise and 
vibration 

 
Construction noise and vibration monitoring would be carried out in 
accordance with the RMS Environmental Noise Management Manual during 
high noise risk and high vibration risk activities and, where appropriate, in 
response to complaints. If noise or vibration levels from the works exceed 
the predicted levels at the nearest sensitive receivers, work practices would 
be modified and/or additional feasible and reasonable management 
measures implemented. 
 

RMS project 
manager/ 
construction 
contractor 

Construction 

30 Impacts to sensitive 
receivers from 
construction noise and 
vibration 

Where actual construction activities differ from those assessed in the Noise 
and Vibration Assessment (refer to Appendix M), the construction contractor 
would confirm the level of impact through additional assessment. 

Construction 
contractor 

Construction 

31 Vibration impacts to Separation distances would be increased wherever feasible and reasonable 
between vibration source and sensitive receivers, with a view to reducing 

Construction Construction 
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sensitive receivers impacts. contractor 

32 Vibration impacts to 
sensitive receivers 

Alternatives to high vibration source plant and equipment would be used 
where practical and where feasible, with a view to reducing impacts. 

Construction 
contractor 

Construction 

33 Vibration impacts to 
sensitive receivers 

Where piling, hydraulic hammering or dynamic compaction is proposed 
within 40 metres of any structure (residential or commercial) or utility/service, 
a building condition survey would be conducted and preliminary vibration 
monitoring undertaken by a qualified contractor. 

Construction 
contractor 

Construction 

34 Vibration impacts to 
sensitive receivers 

Rock breaking/hammering would not be undertaken within five metres of any 
non-heritage structure, unless specific evidence is provided to indicate 
vibration levels at sensitive receivers are below proposal specific criteria. 

Construction 
contractor 

Construction 

35 Vibration impacts to 
sensitive receivers 

Where rock breaking/hammering is undertaken within 10 metres of any 
occupied dwelling, occupants should be duly notified or the works and the 
duration of the activity should be restricted to no more than two hours any 
working day 

Construction 
contractor 

Construction 

Ecology 
36 Impact on flora and 

fauna 
A flora and fauna management plan would be prepared as part of the 
construction environmental management plan (CEMP). It would be prepared 
in accordance with the RMS Biodiversity Guidelines: Protecting and 
managing biodiversity on RTA projects (RTA 2011) (Biodiversity Guidelines). 
The plan would include a clearing procedure in which would include: 
• Staged habitat removal in accordance of Guide 4 of the Biodiversity 

Guidelines. 
• The process for pre-clearing surveys in accordance with Guide 1 of the 

Biodiversity Guidelines, which would include a suitably qualified and 
licensed fauna ecologist searching the trees, undergrowth, culverts 
burrows, wetlands and other aquatic areas (including vegetated swales 
and creekbanks) for the presence of fauna immediately prior to clearing. 
The ecologist would relocate any fauna found to a previously identified 
safe location. 

• A process for fauna handling in accordance with Guide 9 of the 

Construction 
contractor 

Pre-construction 
and during 
construction 
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Biodiversity Guidelines including a requirement to contact a local vet and 
wildlife handler prior to vegetation clearance to ensure they would be 
willing to treat any fauna injuries that may occur during clearing and other 
construction activities.  

• Identifying, defining and managing exclusion zones for construction sites, 
including temporary fencing requirements, to avoid damage to 
vegetation. Maps of exclusion zones would be provided and developed in 
accordance with Guide 2 of the Biodiversity Guidelines. 

• Provision for the education of all construction personnel with regards to 
the importance of clearing limits, exclusion zones and 
remnants/individual trees of value. 

• Coarse woody debris and rocks removed in the process of clearing shall, 
where practical, be placed in adjacent areas of vegetation in accordance 
with Guide 5 of the Biodiversity Guidelines.  

• A procedure for managing the impact on aquatic and riparian zones 
during construction of the bridge pylons and other works adjacent to 
Tuggerah Creek and wetlands in accordance with Guide 10 of the 
Biodiversity Guidelines.  

37 Impacts to retained 
vegetation 

Vehicles and equipment would not be stored, and stockpiles would not be 
located, within the drip line of trees to be retained.  

Construction 
Contractor 

Construction 

38 Removal of vegetation A suitably qualified ecologist will be engaged in consultation with RMS 
Environmental Officer during detailed design to develop and implement a 
rehabilitation plan. The plan would cover all areas impacted by construction. 
It would include but not be limited to the following: 
• Seed collection, propagation and growing of local provenance indigenous 

species for use in rehabilitation. 
• Replanting species representative of the natural ecological communities 

of the immediate area including TECs and threatened species.  
• Replanting of foraging species for the Grey Headed Flying Fox including 

such species as the Forest Red Gum (Eucalyptus tereticornis).  
• Re-establishment of habitat would take into account Guide 3 of the 

Biodiversity Guidelines (RTA 2011).  

RMS project 
manager 

Pre-construction 
and post-
construction 
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• Swales would be planted with indigenous wetland plants with a particular 

focus on macrophytes. 
• Planting would include measures to facilitate fauna passage along 

Tuggerah Creek in areas in and adjacent to the construction footprint. 
39 Removal of vegetation Measures involving minimising the construction footprint and subsequent 

removal of vegetation would be considered in the detailed design. Specific 
measures include: 
• Avoiding threatened flora species where possible. 
• Minimise impacts to areas of higher condition terrestrial and aquatic 

habitats. 
• Minimise impacts to threatened ecological communities.  
• Maintaining existing water quality and hydrological flow regimes. This 

would also include consultation with a senior RMS environmental officer 
to confirm sedimentation basin sizes and staging to minimise the impact 
to vegetation at any one stage of construction.  

RMS project 
manager 

Detailed design 

40 Removal of vegetation During the detailed design phase opportunities to reduce the requirement for 
clearing would be sought and undertaken where possible. This could 
include: 
• Reducing the width of the alignment in areas where the road adjoins TEC 

and/or Melaleuca biconvexa; 
• By use of temporary or permanent retaining walls and/or dry stone walls 

in place of batters around individual indigenous trees and around stands 
of Melaleuca biconvexa in order to protect vegetation and avoid loss. 

Construction 
contractor 

Pre-construction 

41 Impact on aquatic 
ecosystems 

The design of creek and waterway crossings would be in accordance with 
“Why do fish need to cross the road? Fish passage requirements for 
waterway crossings” (Fairfull and Witheridge 2003) to maintain fish passage. 

RMS project 
manager 

Detailed design 

42 Impact on Melaleuca 
biconvexa 

Additional survey to confirm the number of Melaleuca biconvexa impacted by 
the proposal would be undertaken using the visual abundance method as 
defined in Duncan (2011). The survey results would be used by RMS to 
identify if a referral is required to be submitted as a precautionary measure 

RMS project 
manager 

Pre-construction 
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to the DSEWPaC. 

43 Impact on Melaleuca 
biconvexa and 
Syzygium paniculatum 

Individuals of Melaleuca biconvexa and Syzygium paniculatum within the 
construction footprint would be retained where possible. A management plan 
for minimising impacts to Melaleuca biconvexa and Syzygium paniculatum 
species would be developed for the proposal and would include a strategy 
for replanting these species adjacent to the proposal  

Construction 
contractor 

Construction 

44 Impacts to microbat 
roosting habitat in 
culverts and bridges 

Microbat surveys would be conducted by a qualified ecologist in the culverts 
and bridges within the project area prior to construction including diurnal and 
nocturnal search. The surveys would be undertaken in the most optimal 
season for the detection of threatened microbats (September to March). If 
microbats are detected in adjacent culverts or bridges during these surveys, 
a microbat management plan would be prepared and implemented prior to 
construction. 

RMS project 
manager 

Pre-construction 

45 Impacts to Wallum 
Froglet and Green and 
Golden Bell Frog 

Targeted surveys would be undertaken to identify the presence or otherwise 
of these species during the detailed design phase in accordance with 
OEH/DSEWPaC survey methodologies. These surveys would be undertaken 
during the 2012/2013 summer period so that they are completed prior to 
March 2013. 
If any Green and Golden Bell Frogs or Wallum Froglets are identified then 
the RMS Senior Environmental officer and the RMS Senior specialists 
(Biodiversity) would be notified and would advise on any further assessment 
requirements.  
Additionally, a management plan would be developed and would include 
measures for protecting the frog’s habitat as well as providing hygiene 
requirements for managing the possible spread of chytrid fungus that can 
infect frogs. 

RMS project 
manager 

Pre-construction 

46 Impact to Maundia 
triglochinoides  

Targeted surveys for Maundia triglochinoides would be undertaken during 
the detailed design phase. 
If any individuals are found, specific measures to protect individuals as much 
as possible would be included in the flora and fauna management plan.  

Construction 
contractor 

Construction 
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47 Impact to Maundia 

triglochinoides  
Targeted surveys for Maundia triglochinoides would be undertaken during 
the detailed design phase. 
If any individuals are found, specific measures to protect individuals as much 
as possible would be included in the flora and fauna management plan.  

Construction 
contractor 

Construction 

48 Controlling the spread of 
noxious weeds 

A weed management plan would be developed as part of the CEMP.  
Noxious weeds would be disposed of to a licensed waste facility.  

Construction 
contractor 

Construction 

49 Controlling the spread of 
pathogens 

To avoid the introduction of pathogens into the area, all new plant and top 
soil material brought to site would be certified disease-free by the supplier. 
Vehicle and boot wash down procedures and facilities would be made 
available to ensure vehicles and footwear are free of pathogens before 
entering and leaving site.  
Construction works would be programmed to move from uninfected areas to 
any known infected areas. 

Construction 
contractor 

Construction 

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

Construction 
contractor 

Construction 

51 Impacts to TECs Prior to clearing, exclusion zones would be erected to identify 
environmentally sensitive areas such as TECs.  
The location of TECs will be mapped and identified in the CEMP.  

Construction 
contractor 

Construction 
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Landscape, visual and urban design 
52 Change of landscape 

character and visual 
impact 

Detailed design would be undertaken according to the urban design vision, 
objectives and principles which underpin the concept design. 

RMS Detailed design 

53 Visual impact of altered 
road character from 
clearance of vegetation 
including TECs 

The road corridor would be enhanced with new planting where possible. 
The planting would be consistent with the existing planting treatment along 
Wyong Road (western approach) and the Pacific Highway (northern 
approach). 
Wherever possible, indigenous plant species would be adopted where new 
landscape works are adjacent to TEC’s. 
Replanting of large trees would consider services and maintenance access 
requirements and potential overshadowing of adjacent properties. 
Existing vegetation would be maintained and protected wherever possible. 

Design contractor Design 

54 Visual impact of 
retaining walls 

In consultation with Wyong Shire Council and any interested/identified 
community groups, the design of retaining walls would adopt a consistent 
approach including surface treatments, colours and detailing. This would 
also achieve a simple, uncluttered design. The only exception to this is the 
wing walls and portals of the underpass where local street/community artists 
would provide a mural to discourage random graffiti and make the area 
welcoming. 
 
Retaining wall texture would be designed to: 
• Minimise the opportunity for graffiti through selection of surface texture. 
• Use screen planting to reduce the visual impact of the retaining walls. 

Design contractor Design 

55 Visual impact of new 
street furniture on the 
road character 

A consistent approach to the detailing of barriers, street lighting, pedestrian 
fences and safety/privacy screens would be undertaken. To the extent 
possible, this detailing would integrate with the detailing of existing roadside 
elements. 

Design contractor Design 

56 Change in visual The quality of the existing underpass and proposed extension would be Design contractor Design 
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amenity of the 
underpass 

improved with: 
• Adequate lighting. 
• The incorporation of appropriate wall surface treatments. 

57 Visual impact of 
cantilevered footpath 

Consultation would be undertaken with relevant servicing authorities to 
identify if there is potential to incorporate some screen planting over existing 
services. 
Liaison with residents would be undertaken to incorporate some screen 
planting in the rear of backyards wherever possible. 

RMS Design 

58 Impact of acoustic 
treatments 

Consideration would be given to the urban design implications of acoustic 
treatments. For example, the use of transparent panels could be considered 
for the noise barrier.  

RMS Design 

59 Visual impact of the new 
rail overbridge 

The new rail overbridge would adopt a similar depth, structure and similar 
supporting piers to the existing bridge. 

Design contractor Design 

60 Visual impact of the 
construction crew, 
stockpiles, plant and 
equipment during 
construction 

Work sites would be tidied at the end of each working day. Rubbish and 
garbage would be appropriately disposed of at an appropriately licensed 
facility.  
Vegetation would be maintained as long as possible, and removed according 
to construction staging requirements. 
Cleared areas would be progressively rehabilitated as each construction 
stage is completed, in accordance with the landscaping plan and the 
rehabilitation plan (refer to Section 6.3.4). 
 

Construction 
contractor 

Construction 

Hydrology and hydraulics 
61 Impact of the proposal 

on flooding during 
operation 

During detailed design the following investigations would be undertaken and 
includes assessing the: 

• Sensitivity of the built environment to the forecast tailwater levels of 
an ARI 100 year event. 

• Sensitivity to culvert blockage due to debris in the floodwater. 

Design contractor Detailed design 
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• Investigation of additional flood mitigation options, if the previous two 

sensitivity studies indicate these would be necessary.    
62 Impact of proposal on 

flooding during 
construction 

A flood management plan would be prepared to manage any potential 
flooding in and around the proposal during construction. This would include:  

• Regular weather monitoring. 
• Procedures to move plant and equipment out of identified flood-

prone areas. 

Construction 
contractor 

Pre-construction, 
construction 

Landform, geology and soils 
63 Acidification of 

waterways and soils 
An acid sulfate soils Management Plan would be prepared in accordance 
with the Guidelines for the Management of Acid Sulfate Materials (RTA 
2005c). It would include processes and procedures for minimising and 
avoiding exposure of acid sulfate soils, as well as the management, 
handling, storage and disposal of acid sulfate soils. 

Construction 
contractor 

Pre construction 

64 Discovery of previously 
unidentified 
contaminated land  

A Contaminated Land Management Plan would be prepared as part of the 
CEMP for the rehabilitation requirements, classification, transport and 
disposal requirements of any contaminated land close to or within the 
construction footprint. It would be prepared in accordance with the 
Contaminated Land Act 1997 and relevant OEH Guidelines. 

Construction 
contractor 

Pre construction 
and during 
construction 

65 Discovery of previously 
unidentified 
contaminated land 

In the event that indication of contamination is encountered (such as 
odorous or visually contaminated materials), work in the area would cease 
immediately and the RMS Senior environmental officer would be contacted 
to advise, in consultation with a contaminated land specialist on the 
appropriate action. Works that may disturb the find would not re-commence 
until advised by the RMS Senior environmental officer. 

Construction 
contractor and 
RMS project 
manager 

Construction 

66 Contamination of 
environment from 
machinery fuel and oil 
leaks 

A fuel truck would be used during construction to refuel vehicles. This truck 
would be appropriately bunded and carry spill kit material. Should fuels, 
chemicals and liquids be stored they would be: 
Stored at least 50 metres away from any waterways or drainage lines. 
Stored in an impervious surface or undertaken off-site. 

Construction 
contractor 

Construction 
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67 Contamination of 

environment from 
machinery fuel and oil 
leaks 

Machinery would be kept in good working order according to the 
manufacturers specifications and would be checked daily to ensure that no 
oil, fuel or other liquids are leaking from the machinery. 

Construction 
contractor 

Construction 

68 Asbestos contamination 
associated with the 
retained water pipelines 
underneath Wyong 
Road 

The 45 metres of asbestos pipes retained under Wyong Road would be 
reported to the OEH and WSC for inclusion in the Contaminated Land Public 
Record (see 
http://www.environment.nsw.gov.au/prclmapp/searchregister.aspx). 

Construction 
contractor 

Post-construction 

69 Destabilisation of 
disturbed areas 

A site stabilisation plan, inclusive of a SWMP and an ESCP, would be 
prepared as part of the CEMP. The plan would include but not be limited to 
the following: 
• Identification and mapping of areas along the length of the proposal 

requiring stabilisation. 
• A risk assessment for disturbed areas and stockpiles. 
• Detailed methods for stabilisation. 
• A monitoring program for the stabilised areas. 
• A process for determining the success of stabilised areas or methods. 
• A process for identifying additional stabilisation methods in anticipation of 

rain events: 
• All high risk areas would be stabilised within two weeks. 
• All medium risk areas would be stabilised within one month. 

Construction 
contractor 

Construction 

Water Quality 
70 Pollution as a result of 

sediment entering 
waterways during 
construction 

A soil and water management plan (SWMP) would be developed to include 
controls that would limit movement of sediment (erosion controls) and 
remove sediment from runoff before discharge to watercourses (sediment 
controls). It would be prepared in accordance with the Managing Urban 
Stormwater – Soils and Construction, Volumes 1 and 2D (Landcom, 2004 
and DECCW, 2008) and RTA Road Design Guideline: Section 8 Erosion and 
Sedimentation (RTA 2003) and QA Specification G38 Soil and Water 

Construction 
contractor 

Pre-construction 
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Management (Soil and Water Management Plan) (RMS 2011a). The SWMP 
would include, but not be limited to procedures for controlling the following 
standard activities: 
• Mud and litter transfer. 
• Maintenance and cleaning of sediment control works. 
• Soil and stockpile management (in accordance with RMS Stockpile Site 

Management Guideline (RTA 2011f). 
• Work within wetlands and in Tuggerah Creek.  
• Dewatering of sediment basins and excavations (in accordance with 

RMS Technical Guideline - Environmental Management of Construction 
Site Dewatering)  

71 Pollution as a result of 
sediment entering 
waterways during 
construction 

The SWMP would include a preliminary erosion and sediment control plan 
(ESCP) prepared in accordance with Managing Urban Stormwater – Soils 
and Construction, Volumes 1 and 2D (Landcom, 2004 and DECCW, 2008), 
which would identify the erosion and sediment control measures that would 
be implemented on site.  
Progressive ESCPs would be developed throughout construction to reflect 
the changes in activities and risk throughout the construction process. The 
plan would include diagrams of erosion and sediment control techniques and 
details of when and where these measures would be applied. 

Construction 
contractor 

Pre-construction 

72 Pollution as a result of 
sediment entering 
waterways during 
construction 

The SWMP would include a program for inspecting sediment and erosion 
controls, including: 
• Weekly inspection of erosion and sediment control measures and prior to 

forecast rainfall events to ensure measures are in place, and functioning 
in the event of a rainfall event. 

• Inspection of erosion and sediment control measures during rainfall 
events that cause runoff, to ensure controls are working effectively.  

Construction 
contractor 

Pre-construction 

73 Pollution as a result of 
sediment entering 
waterways during 
construction 

In preparation of the SWMP and associated ESCPs, the recommendations 
of the Construction Water Quality Control Appraisal Report developed by 
TREES (2012), included as Appendix C of the REF, would be considered. A 
summary of the specific erosion and sediment controls to be implemented as 

Construction 
contractor 

Pre-construction 

http://home.rta.nsw.gov.au/dts/cserv/os/original/environment/ems-tg-11.doc
http://home.rta.nsw.gov.au/dts/cserv/os/original/environment/ems-tg-11.doc
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recommended by TREES (2012) is included in Section 2.6.1. 

74 Downstream water 
quality impacts 

A water quality monitoring plan would be undertaken in accordance with the 
RMS Guideline for Construction Water Quality Monitoring (RTA undated). 
The plan would focus on water quality of Mardi Creek and Tuggerah Creek. 
Additional to that outlined in the abovementioned guideline, the plan would 
include: 
• Baseline wet and dry weather monitoring of Mardi Creek and Tuggerah 

Creek upstream and downstream of the construction footprint prior to 
construction. 

• Monitoring of pH, dissolved oxygen, conductivity, turbidity, total 
suspended solids, oils and grease would be undertaken.  

• Measurement of the variables described above would be undertaken 
during construction at identified water monitoring sites on Mardi Creek 
and Tuggerah Creek after high rainfall events that result in substantial  
runoff.  

• A monthly water quality monitoring program would also be implemented 
regardless of rainfall events to monitor the main water quality parameters 
and to compare data with pre-construction background levels. 

• An assessment of the adequacy of all water quality control and erosion 
and sediment control measures would be undertaken should monitoring 
show a decline in water quality. The progressive erosion and sediment 
control plan(s) would be updated to reflect any revised controls. 

RMS Pre construction, 
construction 

75 Contaminants entering 
receiving environments 
during construction 

The following measures would be implemented to minimise the risk of 
contaminants entering receiving environments: 
• All fuels, chemicals and liquids would be stored and disposed of in 

accordance with DECC Storing and Handling Liquids: Environmental 
Protection Participants Manual, (May 2007).  

• Refuelling of plant and equipment would occur via on site storage in 
impervious bunded areas located a minimum of 50 metres from drainage 
lines or waterways. (also refer to control measure  66) 

• Plant, equipment and vehicle wash down would occur in a designated 

Construction 
contractor 

Operation, post-
operation 
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bunded area away from waterways and drainage lines. 

• All concrete washout would occur into a sealed receptacle or bunded 
concrete washout with an impermeable liner. The concrete washout must 
be sized to be 120 % of the estimated volume of the waste that would be 
received into the washout at any one time. 

• Any material transported onto pavement surfaces would be swept and 
removed at the end of each working day. 

76 Accidental spill / 
contamination of the 
surrounding 
environment during 
construction 

A site specific emergency spill plan would be developed, and include spill 
management measures in accordance with the RMS Code of Practice for 
Water Management and Bunding and Liquid Chemical Storage, Handling 
and Spill Management (DEC 2005a).  
Should a spill occur during construction, the emergency spill plan would be 
implemented and the RMS regional environmental officer, Central Coast 
Region would be contacted immediately. 
Emergency spill kits would be kept at areas identified as having the highest 
spill at all times during construction.  

Construction 
contractor 

Construction 

77 Contaminants entering 
receiving environments 
during operation 

Operational controls to manage accidental spills during operation would 
include: 
• The provision of shut off valve on the downstream side of drainage lines 

01 (for catchment B), 03 (for catchment C) and E5 (for catchment F) 
(refer to Section 3.3.1 and Appendix D) to contain any accidental spills 
and contaminants entering the freshwater wetland located on the north-
western side of the Pacific Highway and Wyong Road intersection. The 
design of the shut off valve would be further refined during detailed 
design. 

• A site specific spill management response plan would be developed in 
consultation with local emergency services. The emergency spill 
response procedure may include such strategies as deploying the shut-
off valves or containing the spill in-situ on the road before it reaches the 
drainage system by placing absorbent material in the spill and 
sandbagging swales adjacent to the alignment.  

• Annual checks of the shut-off valves would be undertaken to ensure the 

RMS Operation 
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device remains functional. 

78 Water quality impacts 
during operation 

Operational controls to improve the water quality of stormwater runoff from 
the road would include a constructed wetland and a vegetated swale as 
described in Section 3.2.2.  
Detailed design of these operational water quality measures would: 
• Finalise the dimensions and locations of the measures. 
• Incorporate water sensitive urban design principles. 
• Ensure that suitable maintenance access is provided. 
Identify appropriate indigenous wetland plants (in particular macrophytes) to 
be planted. 
Design of these water quality measures would be undertaken by a 
consultant experienced in water sensitive urban design and in consultation 
with the RMS Environmental Officer. 

Design contractor Detailed design 

Groundwater 
79 Dewatering A dewatering plan would be prepared to manage any dewatering activities 

for the proposal. It would be prepared in accordance with the Environmental 
Management of Construction Site Dewatering Guideline (RTA 2011) and 
would include: 
• Description and justification of all selected dewatering methods. 
• Description of onsite water reuse requirements. 
• Design requirements for each offsite discharge location to prevent 

erosion. 
• Description of the water quality treatment techniques to be used. 
• Water sampling and testing regime to validate water quality before and (if 

required) during dewatering. 
• Proposed monitoring and supervision regime. 

Construction 
Contractor 

Pre-construction  

80 Intercepting water table 
during construction 

As dewatering would be required for the boring and piling activities for the 
installation of pylons for the rail overbridge and retaining walls, a dewatering 
licence from the NOW would be sought prior to  the interception of the 

Construction 
Contractor 

Pre-construction  
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aquifer or the commencement of construction of the groundwater bores or 
dewatering. 

Aboriginal cultural heritage 
81 Unexpected Aboriginal 

heritage find 
The following safeguards would be applied to manage unexpected 
Aboriginal heritage finds: 
• The CEMP would include a procedure for unexpected Aboriginal finds, 

which would be the implementation of the RMS Unexpected 
Archaeological Finds Procedure (2011b). 

• Construction personnel would receive basic toolbox training in the 
recognition of Aboriginal cultural heritage material and sites. 

• When any soil, vegetation clearing or leaf litter removal activities are 
conducted, workers should be observant and keep a look out for rock 
engravings, surface shell, bone, rocks or any other Aboriginal cultural 
heritage material. 

• Should any Aboriginal objects be uncovered during construction, works 
would immediately cease in the vicinity of the find. Guidance would be 
sought from the RMS Aboriginal Cultural Heritage Advisor. The 
Planning and Aboriginal Heritage Section of the OEH would then be 
notified by the RMS. 

Construction 
Contractor 

Pre-construction 
and construction 

Non-Aboriginal heritage 
82 Unexpected non-

Aboriginal heritage find 
The following safeguards would be applied to manage unexpected non-
Aboriginal heritage finds: 
• Should any relics (as defined by the Heritage Act 1977) or sites of 

heritage significance be found, construction would cease immediately in 
the vicinity of the find and advice sought from the RMS Environment 
Branch. This would allow as necessary an archaeologist to assess the 
find and notify the Heritage Branch in accordance with the Heritage Act. 

• Steps in the RMS Standard Management Procedure: Unexpected 
Archaeological Finds must be followed. 

• The CEMP would include a procedure for unexpected Aboriginal finds, 

Construction 
Contractor 

Pre-construction 
and construction 
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which would be the implementation of the RMS Unexpected 
Archaeological Finds Procedure (2011b). 

Climate, greenhouse gas issues and air quality 
83 Dust from construction 

activities 
An air quality management plan would be prepared before any pre-
construction or clearing activities, and would provide guidance on: 

• The use of appropriate dust suppression methods which would 
include (but are not limited to): 

• Stabilising of areas with the capacity to cause dust, with water 
spraying, compaction or progressive revegetation. 

• Covering of stockpile and storage areas. 
• Cessation of dust generating activities in high wind situations where 

dust cannot be controlled. 
• Local residents would be advised of hours of operation and provided 

with contact details for queries regarding air quality. 

Construction 
contractor 

Pre-construction 

Land use and property 

84 Change in land use Consultation would be undertaken with property owners partially or wholly 
impacted by the proposal.  

RMS Detailed design 

85 Property acquisition  Property acquisition would be managed in accordance with the provisions of 
the Road and Maritime Services’ Land Acquisition Policy and the Land 
Acquisition (Just Terms Compensation) Act 1991. 

RMS project 
manager 

Detailed design 

86 Property access Property access would be maintained wherever possible. Prior to any 
unavoidable disruption to access, consultation would be undertaken with the 
affected property owner. 

Contractor Prior and during 
construction 

Social and economic 

87 Commencing 
construction 

Local residents would be notified prior to works commencing and would be 
kept regularly informed of construction activities during the construction 
process. 

RMS  Pre-construction 
and construction 

88 Complaints  A complaints-handling procedure and register would be included in the RMS  Pre-construction 
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CEMP. 

89 Change of conditions 
and disruptions 

Road users, pedestrians and cyclists would be informed of changed 
conditions including likely disruptions to access. 

Contractor Construction 

90 Changes to property 
access 

Property access would be maintained wherever possible. Prior to any 
unavoidable disruption to access, consultation would be undertaken with the 
affected property owner. 
 

RMS Construction 

91 Impacts on business Early and ongoing consultation and communication with local businesses 
would be undertaken to identify potential impacts on local businesses and 
appropriate management strategies to avoid or minimise these impacts. This 
may include measures such as additional signage, provision of alternative 
access including for delivery vehicles, and communication with local 
communities about changes to business access. 

RMS Construction 

92 Emergency vehicle 
access 

Access would be maintained for emergency vehicles in the vicinity of 
construction works. Ongoing consultation would be undertaken with 
emergency services during construction to ensure that potential impacts are 
identified and appropriately managed.  

RMS Construction 

93 Interruptions to utility 
services 

Residents would be informed before any interruptions to utility services that 
may be experienced as a result of utilities relocation. 

RMS Construction 

94 Commencing 
construction 

Prior to construction, RMS would also notify residents that may be in the 
vicinity of the construction compound sites and work areas. 

RMS Construction 

95 Property acquisition  Property acquisition would be managed in accordance with the provisions of 
the Road and Maritime Services’ Land Acquisition Policy and the Land 
Acquisition (Just Terms Compensation) Act 1991. 

RMS Construction 

Waste minimisation and management 
96 Construction waste Waste would be managed in accordance with the Waste Avoidance and 

Resource Recovery (WARR) Act.  
Contractor Construction 
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97 Construction waste Waste generation would be avoided and opportunities for resource recovery 

taken. 
Contractor Construction 

98 Construction waste A Waste Management Plan would be completed in accordance with the 
requirements of the RMS’s QA Specification G36 – Environmental Protection 
(Management System). 

Contractor Construction 

99 Construction waste All waste generated would be disposed of by an appropriately licensed 
waste disposal contractor at an approved facility. The nearest landfill facility 
is the Buttonderry Waste Management Facility located 10 kilometres north of 
the existing intersection. 

Contractor Construction 

100 Construction waste Housekeeping at the construction site would be addressed on a daily basis 
following the completion of the day’s activities. This includes sorting of 
recycling and green waste. 

Contractor Construction 

101 Construction waste Machinery maintenance would be conducted at a suitable location, ie not 
adjacent to waterways or stormwater drains and in appropriately bunded 
areas. 

Contractor Construction 

102 Disposal of asbestos An Asbestos Management Plan would be developed before construction 
which would address the known sources of asbestos as well as provide 
measures to deal with asbestos in the event that unknown sources were 
located. Asbestos would be managed in accordance with Protection of the 
Environment (Waste) Regulation 2005 and disposal of asbestos waste would 
be in accordance with RMS Waste Fact Sheet 5. 

Contractor Pre-construction 
and construction 

103 Disposal of asbestos All asbestos material would be managed according to the Asbestos 
Management Plan. 

Contractor Pre-construction 
and construction 

104 Disposal of asbestos All asbestos material would be removed by a licensed contractor. Contractor Pre-construction 
and construction 

105 Disposal of asbestos All asbestos material would be disposed of at a licensed waste facility. Contractor Pre-construction 
and construction 

106 Waste and litter during Standard road maintenance works would be undertaken during the operation RMS Operation 
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operation of the intersection. This would include litter removal and response to 

accidental spills and collisions. The maintenance requirements would be 
managed by RMS and/or Council, as per their standard operating 
procedures. 

Cumulative Impacts 
107 Cumulative impacts 

from concurrent 
developments 

The proposed construction staging plans would take into account known 
future proposed developments in Tuggerah to minimise potential adverse 
impacts on traffic during construction.  

Construction 
contractor 

Pre-construction 

 
 



 

7.3 Licensing and approvals 
The licences and approvals required for the proposal have been listed in Table 7-2. 
 

Table 7-2 Summary of licensing and approval requirements 

Requirement Timing 

The proposal may temporarily block fish 
passage during the construction of 
culverts and bridges and accordingly, a 
permit to block fish passage would be 
required under section 220(1) of the FM 
Act. 

Prior to the commencement of works 
that may block fish passage. 

The proposal is defined as both dredging 
and reclamation works under Section 
198A of the FM Act. As such notification 
and approval is required by the Minister 
for NSW Department of Trade and 
Investment, Regional Infrastructure and 
Service (Department of Primary 
Industries) under section 199 of the FM 
Act. Consideration must be made of any 
matters that are raised by the Minister 
within 28 days. 

Prior to the commencement of works 
within waterways, this includes 
construction of the new rail overbridge 
which also crosses Tuggerah Creek.  
Notification is required 28 days prior to 
works occurring. 

Should the construction contractor have 
the need to establish bores for the 
purpose of taking or using of water from 
the aquifer including for dewatering 
purposes, a licence would be required 
under section 112 of the Water Act from 
the NSW Office of Water (NOW). 

Prior to taking or using any water from 
the bore. 
 

Due to the potential impacts on Melaleuca 
biconvexa, additional survey will be 
undertaken to allow RMS to identify if, as 
a precautionary measure, a referral 
should be submitted to the Australian 
DSEWPaC. If a referral is submitted and 
DSEWPaC determines the proposal to be 
a controlled action, approval by the 
Australian Government Minister for the 
Environment is required. 

Prior to a decision bring made on 
whether to proceed with the proposal. 
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8 Conclusion 
This section 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 principles of ecologically sustainable development as defined in 
Schedule 2 of the Environmental Planning and Assessment Regulation 2000. 
 

8.1 Justification 
The Pacific Highway and Wyong Road intersection is an important connection 
between the F3 Freeway and the Central Coast. The intersection in its current 
configuration as a four-leg dual lane roundabout is operating at capacity. Major traffic 
delays occur during morning and afternoon peak periods and affect traffic heading to 
and from the Wyong Town Centre, Tuggerah and the F3 Freeway. In addition there 
are safety considerations including: 

• Limited sight distance over the existing railway bridge, which limits sight lines to 
extensive queues, resulting in a number of rear end crashes westbound on 
Wyong Road. 

• Crashes on the roundabout and approach roads as a result of risk taking due to 
congestion and small gaps. 

 
These safety considerations would be addressed through the construction of the 
proposal. Furthermore the proposal would provide the opportunity for RMS to 
achieve the objectives of: 

• Reducing congestion and improving traffic efficiency for all road users. 
• Improving safety and reducing the crash rate from the current value of 78.9 per 

100 MVKT to less than 35 per 100MVKT. 
• Reducing the casualty crash rate per kilometre per year from the current 5.7 to 

an average of less than 5.5. 
• Providing a solution that represents value for money and is assessed to 

perform well into the future, considering the planned developments in the area. 
• Guiding development and cater for predicted traffic growth expected over the 

next 20 years. 
• Ensuring the project is compatible with future plans to expand the Tuggerah 

shopping complex and a new Tuggerah Town Centre.  
• Minimising the impact on the surrounding built and natural environment. 
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8.2 Objects of the EP&A Act 
The performance of the proposal with respect to the objects of the EP&A Act has 
been considered in Table 8-1. 
 

Table 8-1 Objects of the EP&A Act 

Object Comment 

5(a)(i) To encourage the proper 
management, development and 
conservation of natural and artificial 
resources, including agricultural land, 
natural areas, forests, minerals, water, 
cities, towns and villages for the 
purpose of promoting the social and 
economic welfare of the community and 
a better environment. 

The proposal would improve the 
transport network and would promote the 
use of sustainable modes of transport 
including cycling and walking. 

5(a)(ii) To encourage the promotion and 
co-ordination of the orderly economic 
use and development of land. 

The proposal has considered anticipated 
growth within the area, including 
development of the proposed Tuggerah 
Town Centre, and this has been 
accommodated within the design. 

5(a)(iii) To encourage the protection, 
provision and co-ordination of 
communication and utility services. 

The proposal has been designed to 
minimise impacts on communication and 
utility services (as addressed in 
Section 3.5). 

5(a)(iv) To encourage the provision of 
land for public purposes. 

Not relevant to the proposal. 

5(a)(v) To encourage the provision and 
co-ordination of community services 
and facilities. 

The proposal has considered the 
development of the proposed Tuggerah 
Town Centre, a development which 
provides residential, commercial, retail 
and urban open space. This has been 
accommodated within the design. 

5(a)(vi) To encourage the protection of 
the environment, including the 
protection and conservation of native 
animals and plants, including 
threatened species, populations and 
ecological communities, and their 
habitats. 

The proposal would occur within a 
modified and disturbed environment. 
Assessments of significance undertaken 
for the identified TECs and threatened 
species found that the impacts from the 
proposal would not be considered 
significant. Mitigation measures would be 
implemented to manage impacts to 
biodiversity and cleared areas would be 
appropriately revegetated at the 
completion of works. 
 
Impacts to native animals and plants, 
including threatened species, populations 
and ecological communities and their 
habitats were considered in Section 6.3. 
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Object Comment 

5(a)(vii) To encourage ecologically 
sustainable development. 

The detailed assessment of potential 
environmental impacts has sought to 
minimise impacts of the proposal on the 
environment. Where information has 
been lacking, a conservative approach 
has been adopted for the assessment. 
Safeguards have been proposed to 
minimise potential impacts. These 
safeguards would be implemented during 
construction and operation of the 
proposal. No safeguards have been 
postponed as a result of a lack of 
scientific certainty. 
 
Feasible and reasonable mitigation 
measures would be implemented to 
reduce long term and short term impacts 
associated with the proposal and the 
impacts are not considered to be of a 
nature or extent that would result in 
disadvantage to any specific section of 
the community or to future generations. 
 
A thorough assessment of the existing 
local environment has been undertaken 
to identify and manage any potential 
impact of the proposal on local 
biodiversity and is provided in Section 
6.3. Specific efforts have been taken at 
the design stage of the proposal to 
minimise impacts where possible upon 
the local biodiversity including identified 
TECs and threatened species. 
 
The concept design for the proposal has 
been developed with an objective of 
minimising potential impacts on the 
surrounding environment. This indicates 
that the concept design for the proposal 
has been developed with an 
environmental objective in mind. 
 
Ecologically sustainable development is 
considered in further detail in Sections 
8.3.1 – 8.3.4. 

5(a)(viii) To encourage the provision 
and maintenance of affordable housing. 

Not relevant to the proposal. 
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Object Comment 

5(b) To promote the sharing of the 
responsibility for environmental 
planning between different levels of 
government in the State. 

RMS has consulted extensively with 
agencies and stakeholders, including 
Wyong Shire Council, RailCorp, DP&I 
and DPI (Fisheries and Aquaculture). 

5(c) To provide increased opportunity 
for public involvement and participation 
in environmental planning and 
assessment. 

The proposal development process has 
involved consultation with relevant 
stakeholders. Consultation undertaken 
and proposed is outlined in Chapter 5. 
This REF is on public display for 
community and stakeholder comment. 
RMS will consider submissions made 
prior to making a decision about whether 
to proceed with the proposal. 

 

8.3 Ecologically sustainable development 
The principles of ecologically sustainable development as defined under section 6(2) 
of the POEO Act have been incorporated into the concept design and environmental 
assessment of the proposal. These are discussed below. 
 

8.3.1 The precautionary principle 
The precautionary principle deals 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. 
 
Alternative road design options have been considered and implemented to reduce 
the risk of serious and irreversible impacts on the environment. This has included 
avoiding substantial environmental impact, such as avoiding clearance of TECs and 
threatened species and avoiding large scale visual impacts where feasible. 
 
The detailed assessment of potential environmental impacts has sought to minimise 
impacts of the proposal on the environment. Where information has been lacking, a 
conservative approach has been adopted for the assessment. Safeguards have been 
proposed to minimise potential impacts. These safeguards would be implemented 
during construction and operation of the proposal. No safeguards have been 
postponed as a result of a lack of scientific certainty. 
 

8.3.2 Intergenerational equity 
Intergenerational equity provides that the present generation should ensure that the 
health, diversity and productivity of the environment is maintained or enhanced for 
the benefit of future generations. The proposal would cater for the future population 
growth in the Central Coast region by improving the capacity and safety of the road. 
The proposal would benefit future generations by addressing the predicted increases 
in traffic volumes and traffic congestion associated with future population growth in 
the Tuggerah area. The proposal would also improve the safety and LoS for cyclists 
and pedestrians via the provision of pedestrian crossings on all legs of the 
intersection, improving the shared use pathways adjoining the intersection and 
including cycle turning facilities at the intersection along Wyong Road and the Pacific 
Highway. 



 

 
Long term adverse impacts are, however, associated with the proposal and include: 

• Noise impacts to properties adjacent to the proposal. 
• Removal of vegetation including TSC Act and EPBC Act listed communities 

and species.  
• Potential increase in the flood levels in Mardi Creek. 
• Changes to access for properties during operation. 
• Property acquisition and leasing of property during construction. 
 
Some short term adverse impacts would also occur during construction of the 
proposal and includes disruptions to traffic and property accesses, noise and 
vibration, dust generation, increased risk of spills and contamination and the 
occurrence of erosion and sedimentation. 
 
Feasible and reasonable mitigation measures would be implemented to reduce long 
term and short term impacts associated with the proposal and the impacts are not 
considered to be of a nature or extent that would result in disadvantage to any 
specific section of the community or to future generations. 
 

8.3.3 Conservation of biological diversity and ecological integrity 
The conservation of biological diversity and ecological integrity deals with maintaining 
and improving diversity of genes, species, populations and communities as well as 
ecosystems and habitats, to ensure their survival. 
 
A thorough assessment of the existing local environment was undertaken to identify 
and manage any potential impact of the proposal on local biodiversity and is provided 
in Section 6.3. Specific efforts have been taken at the design stage of the proposal 
to minimise impacts where possible upon the local biodiversity including identified 
TECs and threatened species. 
 
Impacts on vegetation and habitat would still occur as a result of the proposal and 
includes the removal of about 2.75 hectares of vegetation during construction. TECs 
comprise 0.67 hectares of the clearing total including 0.26 hectares of Swamp Oak 
Floodplain Forest, 0.24 hectares of Freshwater Wetlands and 0.17 hectares of River-
flat Eucalypt Forest. Assessments of significance were undertaken for these three 
TECs and were found not to be significant. The proposal would not substantially 
fragment or isolate any existing large patches and would not compromise biological 
diversity or ecological integrity. No significant impacts to threatened flora and fauna 
species were identified. For further details refer to Section 6.3 and Appendix N for 
the ecology assessment.  
 

8.3.4 Improved valuation, pricing and incentive mechanisms 
Improved valuation, pricing and incentive mechanisms provide that cost to the 
environment should be factored into the economic costs of a proposal. This REF has 
examined the environmental consequences of the proposal and identified mitigation 
measures for areas which have the potential to experience adverse impacts. 
Requirements imposed in terms of implementation of these mitigation measures 
would result in an economic cost to RMS. The implementation of mitigation measures 
would increase both the capital and operating costs of the proposal. This signifies 
that environmental resources have been given appropriate valuation. 
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The concept design for the proposal has been developed with an objective of 
minimising potential impacts on the surrounding environment.  
 

8.4 Conclusion 
The proposed upgrade of the Pacific Highway and Wyong Road intersection at 
Tuggerah is subject to assessment under Part 5 of the EP&A Act. This REF has 
examined and taken into account to the fullest extent possible all matters affecting or 
likely to affect the environment by reason of the proposed activity. This has included 
consideration of conservation agreements and plans of management under the NPW 
Act, joint management and biobanking agreements under the TSC Act, wilderness 
areas, critical habitat, impacts on threatened species, populations and ecological 
communities and their habitats and other protected fauna and native plants. 
 
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 this REF best meets the project objectives but would still 
result in temporary disruptions to traffic flow and access, removal of vegetation 
(including communities and species listed under the TSC Act and EPBC Act), 
changes to the hydrology and flooding characteristics of the area, noise and vibration 
and property acquisition impacts. Mitigation measures as detailed in this REF would 
ameliorate or minimise these expected impacts. The proposal would also improve 
traffic flow, reduce congestion and improve safety for all road users. On balance the 
proposal is considered justified. 
 
The environmental impacts of the proposal are not likely to be significant and 
therefore it is not necessary for an environmental impact statement to be prepared 
and approval to be sought for the proposal from the Minister for Planning and 
Infrastructure under Part 5.1 of the EP&A Act. The proposal would also be unlikely to 
significantly affect threatened species, populations or ecological communities or their 
habitats, within the meaning of the TSC Act or FM Act and therefore a Species 
Impact Statement would not be required. The proposal would also be unlikely to have 
a significant impact on the environment of Commonwealth land or on any matters of 
national environmental significance and therefore a referral to the Australian 
Department of Sustainability, Environment, Water, Populations and the Community 
under the EPBC Act is not required. 
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9 Certification 
 
This review of environmental factors provides a true and fair review of the proposal in 
relation to its potential effects on the environment. It addresses to the fullest extent 
possible all matters affecting or likely to affect the environment as a result of the 
proposal. 
 
 
 

 
Rachel Vazey 
Environmental Planner 
Sinclair Knight Merz 
Date: 1 February 2013 
 
 
 
 
I have examined this review of environmental factors and the certification by Rachel 
Vazey from Sinclair Knight Merz and accept the review of environmental factors on 
behalf of Roads and Maritime Services. 
 
 
 
 
 
 
 
Teresa Ting 
Project Manager 
Roads and Maritime Services Central Coast 
Date: 
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11 Terms and acronyms used in this REF 
Acronym Definition 

AADT Annual average daily traffic 

ABS Australian Bureau of Statistics 

ACHA Aboriginal cultural heritage advisor 

AEP Annual exceedance probability 

AHD Australian height datum 

AHIMS Aboriginal Heritage Information Management System 

AHIP Aboriginal heritage impact permit 

Average 
intersection delay 

Average time in seconds spent waiting at the intersection. 
 

ANZECC Australia and New Zealand environment conservation council 

ARI Annual recurrence interval 

ARMCANZ Agriculture and Resource Management Council of Australia 
and New Zealand 

ARTC Australian Rail Track Corporation 

ASS Acid sulfate soils 

BTEX Benzene, Toluene, Ethylbenze and Xylene 

Chainage Any point on a control line selected to provide more detailed 
information about the cross section or any other feature 
mentioned in the drawings. 

CEMP Construction environmental management plan 

CIP Community Involvement Plan 

CLM Act Contaminated Land Management Act 1997(NSW) 

CNVMP Construction Noise and Vibration Management Plan 

CP Act Coastal Protection Act 1979 (NSW) 

CSIRO Commonwealth Scientific and Industrial Research 
Organisation 

CTMP Construction Traffic Management Plan 

dB(A) decibels (A weighted) 

DCCEE Department of Climate Change and Energy Efficiency 

DEC Department of Environment and Conservation 

DECC Department of Environment and Climate Change 

DECCW Department of Environment, Climate Change and Water 

DEWHA Department of the Environment, Water, Heritage and the Arts 

DLALC Darkinjung Local Aboriginal Land Council 

DPI Department of Primary Industries 
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Acronym Definition 

DSEWPaC Department of Sustainability, Environment, Water, Population 
and Communities 

DUAP Department of Urban Affairs and Planning 

EEC Endangered ecological community 

EIA Environment impact assessment 

EIS Environment impact statement 

ENMM Environmental Noise Management Manual 

EPA Environment Protection Authority 

EPBC Act Environmental Planning and Assessment Act 1979 (NSW). 
Provides the legislative framework for land use planning and 
development assessment in NSW. 

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

EPBC Act Environment Protection and Biodiversity Conservation Act 
1999 (Commonwealth). Provides for the protection of the 
environment, especially matters of national environmental 
significance, and provides a national assessment and 
approvals process. 

EPL Environmental protection licence 

ESD Ecologically sustainable development. Development which 
uses, conserves and enhances the resources of the 
community so that ecological processes on which life 
depends, are maintained and the total quality of life, now and 
in the future, can be increased. 

FEL Front end loader 

FM Act Fisheries Management Act 1994 (NSW) 

GDE Groundwater dependent ecosystem 

GPT Gross pollutant traps 

HAZMAT Hazardous Materials  

ICNG Interim Construction Noise Guideline 

ISEPP State Environmental Planning Policy (Infrastructure) 2007 

LALC Local Aboriginal land council 

LEP Local environmental plan. A type of planning instrument made 
under Part 3 of the EP&A Act. 

LGA Local government area 

LOS Level of service. A qualitative measure describing operational 
conditions within a traffic stream and their perception by 
motorists and/or passengers. 

MNES Matters of national environment significance 

MVKT Million vehicle kilometres travelled 

NCA Noise catchment area 
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Acronym Definition 

NML Noise management level 

NOW NSW Office of Water 

NPW Act National Parks and Wildlife Act 1974 (NSW) 

NPWS National Parks and Wildlife Services 

NSW New South Wales 

NTU A measure of turbidity 

OEH Office of Environment and Heritage 

PACHCI Procedure for Aboriginal Cultural Heritage Consultation and 
Investigation 

PAD Potential archaeological deposit 

PAH Polycyclic Aromatic Hydrocarbons 

PASS Potential acid sulfate soils 

PEMP Project environment management plan 
Piezometer A device used to measure groundwater levels. 
PM10 Particulate matter (with equivalent aerodynamic diameters 

equal or less than 10 microns) 

POEO Act Protection of the Environment Operations Act 1997 (NSW) 

RBL Rating background level, Rating background level, the overall 
sing-figure background level, which is the 10th percentile of 
the LA90 values for each of the day, evening and night time 
periods over the whole monitoring period. 

RCP Reinforced concrete pipe 

REF Review of Environmental Factors 

Roundabout 
annulus  

A roundabout annulus is the trafficable concrete section 
which surrounds the landscaped roundabout. 

RMS Roads and Maritime Service (Former NSW department). 

RNP Road Noise Policy 

ROL Road Occupancy Licence 
QA Specifications Specifications developed by Roads and Maritime Services for 

use with roadworks and bridgeworks contracts let by Roads 
and Maritime Services 

RSL Relative sea level 

RTA Roads and Traffic Authority (Former NSW department) 

SEPP State Environmental Planning Policy. A type of planning 
instrument made under Part 3 of the EP&A Act. 

SEPP 14 State Environmental Planning Policy No.14 – Coastal 
Wetlands 

SEPP 26 State Environmental Planning Policy No.26 – Littoral 
Rainforests 
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Acronym Definition 

SEPP 44 State Environmental Planning Policy No.44 – Koala Habitat 
and Protection 

SKM Sinclair Knight Merz 

SOHI Statement of Heritage Impact  

Space allocations Space allocated under a pavement within which to place 
utilities.  

TCP Traffic Control Plan 

TEC Threatened ecological community 

TMP Traffic management plan 

TPH Total Petroleum Hydrocarbons 

TRAQ Tool for Roadside Air Quality 

TSC Act Threatened Species Conservation Act 1995 (NSW) 

VDV Vibration dose values 

VEM Visual envelope map 

WARR Act Waste Avoidance and Resource Recovery Act 2001 

WSC Wyong Shire Council 

WM Act Water Management Act 2000 (NSW) 
 
 


	Executive summary
	Traffic and transport
	Construction noise and vibration
	Operational noise 
	Biodiversity
	Landscape character and visual impacts
	Soils, landscape and water quality
	Flooding, hydrology and groundwater
	Land use, property and socio-economic issues

	Contents
	1 Introduction
	1.1 Proposal identification
	1.2 Purpose of the report

	2 Need and options considered
	2.1 Strategic need for the proposal
	2.1.1 NSW 2021: A Plan to Make NSW Number One 
	2.1.2 State Infrastructure Strategy 2008-09 to 2017-18
	2.1.3 Central Coast Regional Strategy
	2.1.4 North Wyong Structure Plan

	2.2 Existing road and infrastructure
	2.2.1 Pacific Highway
	2.2.2 Wyong Road
	2.2.3 Tuggerah Rail Overbridge
	2.2.4 Public transport
	2.2.5 Other infrastructure

	2.3 Proposal objectives
	2.4 Alternatives and options considered
	2.4.1 Methodology for selection of preferred option
	2.4.2 Identified options
	2.4.3 Analysis of options
	Option A: Retain the intersection as a roundabout or the “do-nothing” option
	Option B: Intersection upgrade with two through lanes and dual turning lanes
	Option C: Intersection upgrade with two through lanes, dual turning lanes and bridge widening
	Option D: Intersection upgrade with grade separation
	Option E: Intersection upgrade with three through lanes and dual turning lanes and bridge widening


	2.5 Preferred option
	2.6 Design refinements
	2.6.1 Drainage design
	2.6.2 Bridge design
	2.6.3 Ancillary facilities and access tracks
	2.6.4 Change from batters to retaining walls
	2.6.5 Pedestrian path network
	2.6.6 At-grade pedestrian and cyclist road crossings at the Pacific Highway and Wyong Road intersection
	2.6.7 Emergency spill containment shut off valves


	3 Description of the proposal
	3.1 The proposal
	3.2 Design
	3.2.1 Design criteria
	General

	3.2.2 Major design features
	The Pacific Highway and Wyong Road intersection
	Rail overbridge
	Wyong Road and Gavenlock Road intersection
	Pedestrian and cycle pathways
	Retaining walls
	Major fill areas
	Operational water quality controls
	Emergency spill shut off valves
	Culvert extension and duplication 
	Tie-ins to existing roads
	Urban design and landscaping

	3.2.3 Engineering constraints

	3.3 Construction activities
	3.3.1 Work methodology
	Construction sedimentation basins 
	Embankments
	Retaining walls
	Bridge works / works within waterways 
	Pedestrian underpass extension
	Culvert extension and duplication
	Construction access tracks

	3.3.2 Construction staging
	Stage 1 (Early works)
	Stage 2
	Stage 3
	Stage 4
	Stage 5

	3.3.3 Construction hours and duration
	Standard construction hours
	Construction outside of standard construction hours

	3.3.4 Plant and equipment
	3.3.5 Earthworks
	3.3.6 Source and quantity of materials and water
	Steel and concrete
	Water use

	3.3.7 Traffic management and access

	3.4 Ancillary facilities
	3.5 Public utility adjustment
	Water and sewer mains
	Telecommunications
	Electrical transmission lines
	Lighting

	3.6 Property acquisition

	4 Statutory and planning framework
	4.1 State Environmental Planning Policies
	4.1.1 State Environmental Planning Policy (Infrastructure) 2007

	4.2 Local Environmental Plans
	4.2.1 Wyong Local Environment Plan 1991

	4.3 Other relevant legislation
	4.3.1 Water Management Act 2000 
	4.3.2 Fisheries Management Act 1994

	4.4 Commonwealth legislation
	4.4.1 Environment Protection and Biodiversity Conservation Act 1999

	4.5 Confirmation of statutory position

	5 Stakeholder and community consultation
	5.1 Consultation strategy
	5.2 Community involvement
	5.3 Aboriginal community involvement
	5.4 ISEPP consultation
	5.5 Government agency and stakeholder involvement
	5.6 Ongoing or future consultation
	5.6.1 Community
	5.6.2 Government agency and service providers


	6 Environmental assessment
	6.1 Traffic and transport
	6.1.1 Methodology
	Data used
	Modelling

	6.1.2 Existing environment
	Transport infrastructure
	Road network
	Public transport
	Pedestrian and cycle facilities

	Traffic environment
	Traffic volume
	Travel Restrictions Vehicle Routes
	Operational performance
	Capacity
	Intersections

	Crash history

	6.1.3 Potential impacts
	Construction
	Partial road closures, construction speed limits
	Construction traffic
	Access
	Public transport
	Safety
	Railway line
	Heavy vehicles

	Operation
	Improved network performance
	Improvement in road user travel times
	Reduction in queue lengths
	The number of stops 
	Intersection performance
	Public transport, rail and emergency services
	Safety
	Access 


	6.1.4 Safeguards and management measures

	6.2 Noise and vibration
	6.2.1 Existing environment
	Noise and vibration criteria
	Construction noise criteria

	Vibration assessment criteria (human comfort)
	Vibration assessment criteria (structural damage)
	Operational noise criteria

	6.2.2 Potential impacts
	Construction noise
	Out of hours construction work 
	Construction compound and site office
	Construction vibration
	Operational noise

	6.2.3 Safeguards and management measures

	6.3 Ecology
	6.3.1 Methodology
	Study area 
	Desktop review
	Field investigations

	6.3.2 Existing environment
	Vegetation communities (including TECs)
	Threatened flora species
	Threatened fauna species
	Migratory species
	Noxious weeds, pests and pathogens
	Fauna habitat
	Terrestrial habitats
	Aquatic habitats

	SEPP 14 coastal wetlands
	Groundwater dependent ecosystems
	Wildlife connectivity corridors

	6.3.3 Potential impacts
	Construction
	Vegetation and habitat removal
	Potential impacts to threatened species
	Wildlife connectivity and habitat fragmentation
	Injury and mortality
	Introduction of weeds, pests and pathogens
	Groundwater dependent ecosystems
	Aquatic impacts
	Noise, vibration and light
	SEPP 14 coastal wetlands

	Operation
	Wildlife connectivity and habitat fragmentation
	Injury or mortality
	Changed hydrology
	Noise, vibration and light
	SEPP 14 coastal wetlands


	6.3.4 Safeguards and management measures

	6.4 Landscape character, visual impact and urban design
	6.4.1 Methodology
	6.4.2 Existing environment
	Viewpoints and view corridors
	Land use and built form
	Landscape character assessment

	6.4.3 Potential impacts
	Construction
	Operation
	Landscape character impact
	Visual impact
	Impacts to road views
	Impacts to surrounding land uses
	Impacts to road users, pedestrians and cyclist



	6.4.4 Safeguards and management measures
	Urban design objectives and principles


	6.5 Hydrology and hydraulics
	6.5.1 Existing environment
	Hydrology
	Catchment description
	Flooding

	6.5.2 Potential impacts
	Construction
	Operation

	6.5.3 Safeguards and management measures

	6.6 Landform, geology and soils
	6.6.1 Existing environment
	Topography
	Contamination

	6.6.2 Potential impacts
	Soil erosion and destabilisation of disturbed areas
	Disturbance of acid sulphate soils
	Disturbance of contaminated land
	Contaminating activities
	Asbestos pipes

	6.6.3 Safeguards and management measures

	6.7 Water quality
	6.7.1 Existing environment
	6.7.2 Potential impacts
	Construction
	Operation

	6.7.3 Safeguards and management measures

	6.8 Groundwater
	6.8.1 Existing environment
	6.8.2 Potential impacts
	Construction
	Operation

	6.8.3 Safeguards and mitigation measures

	6.9 Aboriginal cultural heritage
	6.9.1 Existing environment
	Historical background
	Database searches
	Site inspections
	Material traces of occupation and archaeological potential

	6.9.2 Potential impacts
	6.9.3 Safeguards and management measures

	6.10 Non-Aboriginal heritage
	6.10.1 Existing environment
	Historical background
	Database searches
	Historical Context
	Site inspection

	6.10.2 Potential impacts
	6.10.3 Safeguards and management measures

	6.11 Climate, greenhouse gas issues and air quality
	6.11.1 Existing environment
	6.11.2 Potential impacts
	Construction
	Operation

	6.11.3 Safeguards and management measures

	6.12 Land use and property
	6.12.1 Existing environment
	Land use
	Development applications

	6.12.2 Potential impacts
	Construction
	Operation

	6.12.3 Safeguards and management measures

	6.13 Social and economic issues
	6.13.1 Existing environment
	Wyong LGA
	Land use/businesses
	Road travel restrictions
	Social infrastructure
	Pedestrian and cyclist linkages

	6.13.2 Potential impacts
	Construction
	Amenity 
	Noise and vibration and air quality
	Traffic, parking, access and connectivity
	Property acquisition
	Property and businesses

	Utilities and services
	Social infrastructure

	Operation
	Noise and vibration
	Traffic, parking, access and connectivity


	6.13.3 Safeguards and management measures

	6.14 Waste minimisation and management
	6.14.1 Policy setting
	6.14.2 Potential impacts
	Construction

	6.14.3 Safeguards and management measures

	6.15 Cumulative impacts
	6.15.1 Potential impacts
	Construction
	Concurrent road works
	Concurrent development
	Ecology

	Operation
	Flooding


	6.15.2 Safeguards and management measures

	6.16 Summary of beneficial effects
	6.17 Summary of adverse effects

	7 Environmental management
	7.1 Environmental management plans (or system)
	7.2 Summary of safeguards and management measures
	7.3 Licensing and approvals

	8 Conclusion
	8.1 Justification
	8.2 Objects of the EP&A Act
	8.3 Ecologically sustainable development
	8.3.1 The precautionary principle
	8.3.2 Intergenerational equity
	8.3.3 Conservation of biological diversity and ecological integrity
	8.3.4 Improved valuation, pricing and incentive mechanisms

	8.4 Conclusion

	9 Certification
	10 References
	11 Terms and acronyms used in this REF



