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Executive summary 

This document is a Review of Environmental Factors (REF) for Empire Bay Drive at The Scenic 
Road Intersection upgrade, Kincumber (the proposal) as required under Division 5.1 of the NSW 
Environmental Planning and Assessment Act 1979 (EP&A Act). The purpose of this REF is to 
describe the proposal and its potential impact on the environment and to detail the protective 
measures (safeguards) that would be implemented during construction and operation. 

The proposal  

Roads and Maritime Services NSW (Roads and Maritime) propose to upgrade the intersection of 
Empire Bay Drive at The Scenic Road and Cochrone Street, Kincumber (the proposal). The 
intersection is about 200 metres south of Avoca Drive. The proposal is located within the Central 
Coast Council local government area (LGA) and extends along Empire Bay Drive for around 500 
metres and along The Scenic Road for 100 metres.  
 
Key features of the proposal include: 

 Upgrade of the roundabout from one lane to two lanes 
o Provision of two lanes each direction on Empire Bay Drive on the northbound lanes 

between Kerta Road and the northern extent of the proposal 
o Provision of two lanes in each direction on Empire Bay Drive on the southbound lanes from 

around 50 metres south of the roundabout to the northern extent of the proposal 
o Provision of two lanes on the approach from The Scenic Road with one being a dedicated 

right turn lane 

 Re-alignment of the roundabout annulus and widening of Empire Bay Drive on the north-
western and north-eastern side of the intersection 

 Provision of new mid-block pedestrian signals north of the intersection 

 Provision of a right turn lane on Empire Bay Drive at Sundowner Avenue 

 Provision of a right turn lane on Empire Bay Drive southbound at the Kerta Road intersection 

 Signposting Shipwrights Lane as one way eastbound with left out access only onto Empire 
Bay Drive 

 Provision of an indented bus stop on Empire Bay Drive northbound carriageway, north of the 
intersection 

 Relocation of the existing southbound bus stop on Empire Bay Drive south of The Scenic 
Road, to just north of Bridge Street 

 New pavement on Empire Bay Drive from 30 metres south of Bridge Street to Kincumber 
Creek, about 170 metres south of Avoca Drive 

 New pavement on local roads of up to 50 metres on Cochrone Street and The Scenic Road  

 Building a three metre wide shared pathway on both sides of Empire Bay Drive from 
Kincumber Creek to the intersection of Empire Bay Drive and The Scenic Road 

 Provision of 1.5 metre wide footpaths at the south-east and south-west corners of the 
intersection to connect to existing footpaths south of the intersection 

 Widened footpath of two metres across Kincumber Creek on Empire Bay Drive (northbound 
and southbound). 

 
A complete description of the project is included in Chapter 3. 

Need for the proposal 

Empire Bay Drive is a state road (MR349) providing a critical north-south link between the town 
centres of Woy Woy, Umina and Ettalong to the south, and Kincumber, Terrigal and Erina to the 
north. The need to upgrade the intersection is driven by the road safety record, congestion and 
delays experienced during morning and afternoon peak and Saturday mornings. Queues during 
these peaks can extend up to three kilometres. 
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Proposal objectives 

The objectives of the proposal are to: 

 Support economic growth and productivity by providing an intersection with sufficient peak 
period capacity or better on opening and reaching ‘at capacity’ or better for future forecast 
traffic volumes 

 Design the intersection to maintain access for B Doubles, buses and other local freight 
vehicles 

 Provide for active transport by providing a shared path along Empire Bay Drive within the 
project footprint and facilitating connections to the existing cycleway network. 

 
The overall proposal goal is to achieve the best possible result for each of the above objectives, 
both in isolation and when considered together. 

Options considered 

Since 2012, Roads and Maritime has investigated four potential options for the proposed 
intersection upgrade which are described in an Options Report (Roads and Maritime, 2017). 
Roundabout and traffic signal options were investigated with the preferred option being traffic 
signals. This was subsequently displayed twice to the public to seek feedback. After public 
feedback the design was amended to a smaller overall footprint to reduce impact to adjacent 
properties. Community input and further analysis of traffic data indicated a two lane roundabout 
option provided better value while meeting the needs of the community as well as reducing the 
overall impact of the proposed works on the local businesses and residential properties. 

Statutory and planning framework 

This proposal is assessed under Division 5.1 of the Environmental Planning and Assessment Act 
1979. In this review of environmental factors (REF), Roads and Maritime also considers clause 228 
of the Environmental Planning and Assessment Regulation 2000 and Matters of National 
Environmental Significance (MNES) under the Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act). 
 
State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) applies to this proposal. 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. 

Community and stakeholder consultation  

Consultation with the local community and stakeholders was carried out in May 2016 and April 
2017, when Roads and Maritime invited comment on the proposed road upgrade. A community 
newsletter was distributed to 3400 residents and businesses living and operating in surrounding 
areas. The newsletter was also displayed on the proposal website. 
 
Consultation with other government agencies and stakeholders has also occurred to develop the 
concept design, to help identify key environmental and community issues and opportunities, and to 
discuss potential safeguards and management measures. A total of 71 submissions were received. 
The main concerns raised by the community and stakeholders included reduced access at 
Sundowner Avenue, road user safety and property acquisition and access changes. These 
concerns were considered as part of the options selection process and design development. The 
preferred option of a two lane roundabout would minimise impact on access at Sundowner 
Avenue, reduce direct impact on property and improve road user safety by reducing congestion. 
 
The next stage is to display the REF for community and stakeholder feedback. Following the public 
display period, submissions will be collated and responses to them will be detailed in a 
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submissions report. After considering the submissions, Roads and Maritime will determine whether 
the proposal should proceed. 

Environmental impacts 

In order to identify the potential environmental impacts associated with construction of the 
proposed works and impacts associated with operation, several environmental factors have been 
investigated as part of preparing this REF. The key impacts and benefits that would likely occur 
under the proposal are outlined below. 

Key environmental issues 

Traffic and transport 
During construction there is potential for increased travel time that may affect commuter, bus and 
heavy vehicle traffic. The proposal aims to provide at least two trafficable lanes in each direction 
during construction with a reduced speed limit of 40 kilometres per hour. Works would be staged to 
allow for through traffic, as well as pedestrian and cyclist access, to continue through the 
intersection at all times.  
 
Access to properties and businesses would be maintained as far as practicable during 
construction. During construction there would be minimal disruption to bus services, however, 
there would be temporary and permanent bus stop relocations. Construction would be staged to 
minimise impacts to traffic, businesses and residents. Road users, residents and/or business 
owners would be notified of any changes to traffic throughout construction and traffic management 
would be in place to reduce impacts. 
 
The intersection upgrade would aim to reduce the length of traffic queues and allow for increased 
traffic flow and level of service, improving operational safety. There would also be an increase in 
safety for pedestrians and cyclists by upgrading the intersection, improving connections, extending 
the shared pathways and providing a new signalised pedestrian crossing. The proposal would also 
cater for predicted traffic growth as a result of population growth on the Central Coast. 
 
Biodiversity 
Biodiversity surveys identified and assessed about 5.1 hectares of vegetation in the study area. 
Construction of the proposal would result in the removal of about 0.87 hectares of vegetation and 
foraging habitat, of this about 0.17 hectares is native vegetation in moderate condition and 
considered part of the Swamp Sclerophyll Forest on Coastal Floodplains of the New South Wales 
North Coast, Sydney Basin and South East Corner Bioregions Threatened Ecological Community 
(TEC). The Swamp Oak Floodplain Forest of the New South Wales North Coast, Sydney Basin 
and South East Corner Bioregions TEC was also recorded in the study area. No direct impacts to 
Swamp Oak Floodplain Forest would occur. 
 
Fifty-six threatened fauna species and 18 migratory species (excluding marine species) were 
determined to potentially occur in the study area, based on the background searches and habitat 
assessment. Of these, only the Grey-headed Flying-fox (Pteropus poliocephalus) was observed 
during the site surveys. This species is listed as vulnerable under the Biodiversity Conservation Act 
2016 and Commonwealth Environment Protection and Biodiversity Conservation Act 1999. Eight 
threatened fauna species were identified as having moderate or high potential to occur within the 
locality, including on a transient basis, with only the Grey-headed Flying fox being observed flying 
over the study area. Assessments of significance (AoS) for the eight threatened species and two 
TECs concluded that all were unlikely to be significantly impacted by the proposed works. 
 
Nine threatened flora species were identified as having potential to occur within the study area. 
These species have either been previously recorded in close proximity to the study area or have 
numerous historical records within similar vegetation communities in the region. Two species, 
Biconvex Paperbark (Melalueca biconvexa) and Magenta Lilly Pilly (Syzygium paniculatum), were 
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identified to have a moderate or high potential of occurrence. No threatened flora species were 
observed during the survey period. 
 
Potential compound sites for the proposal have been located in areas that minimise the need for 
removal of vegetation. The opportunity to further reduce direct impacts would be further 
investigated during detailed design. Mitigation measures and safeguards are identified in this REF 
to minimise impacts on biodiversity.  
 
Noise and vibration 
A total of 65 residential receivers and seven commercial receivers would experience construction 
noise. The construction noise levels would be up to 25 dB(A) above noise management levels 
during the day-time. These levels would be experienced at various times during construction. The 
noisiest activities would be bulk earth removal, utility works, property and services alignment, 
clearing of vegetation and road resurfacing and paving. Noise impacts at these sensitive receivers 
would not be continuous throughout the duration of the construction period.  
 
Should night-time works be required, maximum construction noise levels would exceed the sleep 
disturbance criteria at most noise catchment areas by up to 49 dB(A). The residential receivers in 
Noise Catchment Area 3 (27, 31 and 33 Empire Bay Drive, 929 and 932 The Scenic Road and 2, 4 
and 6 Sundowner Avenue) would be affected by all construction stages as they are located closest 
to the proposed work area.  
 
Work would be conducted during normal construction hours wherever possible to minimise 
disruption to traffic and disturbance to surrounding land owners and businesses. Night work would 
be required for some construction activities including road resurfacing and paving. The community 
would be consulted and notified of works occurring outside of standard construction hours.  
 
During operation, the proposal would increase noise levels greater than the 2.0 dB(A) criterion at 
one residential receiver, located at 27 Empire Bay Drive. The predicted increase is due to the 
proposed intersection being located closer to the receiver. Although, this receiver would be eligible 
for consideration of noise mitigation, Roads and Maritime is seeking to acquire the property due to 
proposed property impacts. Once operational, the proposal would likely reduce maximum noise 
levels by improving the road surface and traffic flows through the intersection. 
 
Safeguards and mitigation measures have been identified to reduce both construction noise and 
vibration impacts and operational noise. Construction activities would be undertaken in accordance 
with a Construction Noise and Vibration Management Plan, to comply with Roads and Maritime’s 
Construction Noise and Vibration Guideline. Mitigation measures would include community 
consultation and notification, duration respite, scheduling of noisy activities to occur in standard 
working hours where possible, and noise source and path controls where possible. The property at 
27 Empire Bay Drive would be directly impacted by the proposal. Roads and Maritime is consulting 
with the property owner in regard to property acquisition. Once operational, the property at 
27 Empire Bay Drive would become public road land rezoned as Infrastructure (SP2). 
 
Property and land use 
Construction would require the temporary use of land for compounds, ancillary facilities and 
stockpile sites associated with the intersection upgrade. The temporary compound and ancillary 
sites are expected to have a minor adverse impact on land uses during construction as the 
ancillary sites are located on cleared and previously disturbed areas. 
 
The proposal would require the full acquisition of one property and partial acquisition of five 
properties. Around 0.1 ha of land zoned Public Recreation (RE1) and a small area of land zoned 
Low Density Residential (R2) would become public road rezoned as Infrastructure (SP2). Early and 
ongoing consultation with affected property owners and their representatives, businesses and 
communities has been carried out and mitigation measures outlined in this REF, such as clear 
delineation of areas to be impacted and areas to be protected, and further investigation to minimise 
the proposal footprint during detailed design would minimise impacts to property and land use. All 
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property acquisition would be carried out in accordance with Roads and Maritime’s Land 
Acquisition Information Guide, the Land Acquisition (Just Terms Compensation) Act 1991 and the 
NSW Government Land Acquisition Reform 2016. 
 
Acid Sulfate Soils 
Acidic and acid sulfate soils would be found during construction in areas around Cochrone Street 
extending north to Kincumber Creek. These soils occur at depths below 0.4 metres to 1.35 metres 
and would occur when carrying out excavation work for underground services and foundations. 
Potential impacts from acidic and acid sulfate soils would be mitigated and managed with 
reference to the Acid Sulfate Soil Management Plan and Soil and Water Management Report 
provided in this REF. 

Justification and conclusion 

Empire Bay Drive provides a critical north-south link between the town centres of Woy Woy, Umina 
and Ettalong to the south, and Kincumber, Terrigal and Erina to the north. The Proposal supports 
the movement of traffic between the town centres by improving access and traffic flow at this 
critical intersection to meet the current and expected traffic growth. It provides for an improved 
road design, improving road safety, access for buses and freight vehicles as well as active 
transport including a shared path along Empire Bay Drive, facilitating connections to the existing 
cycleway network. The proposal would ease congestion and reduce travel times along this section 
of road. 
 
The proposal is consistent with Government strategic planning at Commonwealth, State and 
regional levels.  
 
The proposal as described in the REF best meets the project objectives but would still result in 
some impacts. The REF finds the proposal is unlikely to have a significant impact on the 
environment. This means the proposal can be self-determined under Division 5.1 of the NSW 
EP&A Act. By adopting the mitigation measures and safeguards recommended in this REF the 
proposal’s impacts can be managed or reduced with few residual adverse outcomes. On balance, 
the proposal is considered justified.  

Display of the review of environmental factors 

This review of environmental factors is on display for comment between 19 March and 13 April 
2018. You can access the documents in the following ways: 
 
Internet: 
The documents are available to view or download on the Roads and Maritime Services website at 
rms.nsw.gov.au/projects/centralcoast. 
 
Display: 
The review documents can be viewed at the following locations: 

 Central Coast Council’s Gosford Office on Mann Street 

 Kincumber Library 
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How can I make a submission? 
To make a submission on the proposal, please send your written comments to: 
 
Roads and Maritime Services 
Central Coast Office 
Locked Bag 2030 
Newcastle NSW 2300 
 
Email: central.coast.office@rms.nsw.gov.au 
 
 
Submissions must be received by midnight 13 April 2018. 
 

Privacy Information 

All information included in submissions is collected for the sole purpose of assisting in the 
assessment of this proposal. The information may be used during the environmental impact 
assessment process by relevant Roads and Maritime Services staff and contractors. 
 
Where the respondent indicates at the time of supply of information that their submission should be 
kept confidential, Roads and Maritime Services will attempt to keep it confidential. However there 
may be legislative or legal justification for the release of the information, for example under the 
Government Information (Public Access) Act 2009 or under subpoena or statutory instrument. 
 
The supply of this information is voluntary. Each respondent has free access at all times to the 
information provided by that respondent but not to any identifying information provided by other 
respondents if a respondent has indicated that the representation should be kept confidential. 
Any respondent may make a correction to the information that they have provided by writing to the 
same address the submission was sent. 
 
The information will be held by Roads and Maritime Services, Level 2, 1 Bryant Drive, Tuggerah 
NSW 2259. 
 

mailto:central.coast.office@rms.nsw.gov.au
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1 Introduction 

1.1 Proposal identification 

Roads and Maritime Services NSW (Roads and Maritime) propose to upgrade the intersection of 
MR349 Empire Bay Drive at The Scenic Road and Cochrone Street, Kincumber. Empire Bay Drive 
is a state road (MR349) providing a critical north-south link between the town centres of Woy Woy, 
Umina and Ettalong to the south, and Kincumber, Terrigal and Erina to the north. The proposal is 
located within the Central Coast Council local government area and Roads and Maritime’s Roads 
and Maritime Greater Sydney Project Office. The proposal is located about 4.5 kilometres from the 
Central Coast Highway and 200 metres south of Avoca Drive. 
 
Land use within the area surrounding the proposal is a mix of residential and industrial land use. A 
small area of bushland, known as Cochrone Street Bush Reserve, is located on the north-west 
corner of Empire Bay Drive and Cochrone Street.  
 
Much of the vegetation within the study area has regrown following past clearing events and has 
been fragmented due to road infrastructure and urban development, however, substantial areas of 
vegetation remain in the broader locality, predominantly to the north and south of the proposal. 
 
A multi-pipe culvert draining Kincumber Creek is located across Empire Bay Drive at the northern 
extent. SEPP 14 wetlands are present about 300 metres west (downstream) of Cochrone Street. 
 
Empire Bay Drive experiences heavy congestion during peak periods and the intersection with 
Scenic Road and Cochrone Street has been identified as requiring improved traffic efficiency and 
travel time. The proposal involves upgrading the existing roundabout from one lane roundabout to 
a two lane roundabout. 
 
Investigation funds were allocated in 2012/13 under the Traffic Efficiency Program to develop and 
assess improvement options to address congestion. Funds were not available to progress the 
project to construction at that time. In March 2015, the Government announced funding to 
commence planning an upgrade to the intersection to ease congestion and improve traffic flow. 
 
It is anticipated that construction would start in about late 2018 to early 2019, subject to relevant 
approvals and funding. Construction would take about 16 months (weather permitting). 
 
Key features of the proposal include: 

 Upgrade of the roundabout from one lane to two lanes 
o Provision of two lanes each direction on Empire Bay Drive on the northbound lanes 

between Kerta Road and the northern extent of the proposal 
o Provision of two lanes in each direction on Empire Bay Drive on the southbound lanes from 

around 50 metres south of the roundabout to the northern extent of the proposal 
o Provision of two lanes on the approach from The Scenic Road with one being a dedicated 

right turn lane 

 Re-alignment of the roundabout annulus and widening of Empire Bay Drive on the north-
western and north-eastern side of the intersection 

 Provision of new mid-block pedestrian signals north of the intersection 

 Provision of a right turn lane on Empire Bay Drive at Sundowner Avenue 

 Provision of a right turn lane on Empire Bay Drive southbound at the Kerta Road intersection 

 Signposting Shipwrights Lane as one way eastbound with left out access only onto Empire 
Bay Drive 

 Provision of an indented bus stop on Empire Bay Drive northbound carriageway, north of the 
intersection 

 Relocation of the existing southbound bus stop on Empire Bay Drive south of The Scenic 
Road, to just north of Bridge Street 
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 New pavement on Empire Bay Drive from 30 metres south of Bridge Street to Kincumber 
Creek, about 170 metres south of Avoca Drive 

 New pavement on local roads of up to 50 metres on Cochrone Street and The Scenic Road  

 Building a 3 metre wide shared pathway on both sides of Empire Bay Drive from Kincumber 
Creek to the intersection of Empire Bay Drive and The Scenic Road 

 Provision of 1.5 metre wide footpaths at the south-east and south-west corners of the 
intersection to connect to existing footpaths south of the intersection 

 Widened footpath of two metres across Kincumber Creek on Empire Bay Drive (northbound 
and southbound). 

 
A more detailed description of the project is included in Chapter 3. 
 
The location of the proposal is shown in Figure 1-1 and Figure 1-2 and an overview of the proposal 
is provided in Figure 1-3. Section 3 describes the proposal in more detail. 
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Figure 1-1 Regional location of proposed works
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Figure 1-2 Location of the proposal
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Figure 1-3 The proposal (AT&L, 2018)
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1.2 Purpose of the report 

This review of environmental factors (REF) has been prepared by NGH Environmental on behalf of 
Roads and Maritime. For the purposes of these works, Roads and Maritime is the proponent and 
the determining authority under Division 5.1 of the Environmental Planning and Assessment Act 
1979 (EP&A Act). 
 
The purpose of the REF is to describe the proposal, to document the likely impacts of the proposal 
on the environment, and to detail protective measures to be implemented. 
 
The description of the proposed work and associated environmental impacts have been 
undertaken in the context of Clause 228 of the Environmental Planning and Assessment 
Regulation 2000 (refer to Appendix A), the factors in Is an EIS Required? Best Practice Guidelines 
for Part 5 of the Environmental Planning and Assessment Act 1979 (Is an EIS required? 
guidelines) (DOP, 1995), the Biodiversity Conservation Act 2016 (BC Act), the Fisheries 
Management Act 1994 (FM Act), and the Australian Government’s Environment Protection and 
Biodiversity Conservation Act 1999 (EPBC Act).  
 
In doing so, the REF helps to fulfil the requirements of: 

 Section 5.5 of the EP&A Act including that Roads and Maritime examine and take into account 
to the fullest extent possible, all matters affecting or likely to affect the environment by reason 
of the activity. 

 
The findings of the REF would be considered when assessing: 

 Whether the proposal is likely to have a significant impact on the environment and therefore 
the necessity for an environmental impact statement to be prepared and approval to be sought 
from the Minister for Planning under Division 5.2 of the EP&A Act 

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

 The significance of any impact on nationally listed biodiversity matters under the EPBC Act, 
including whether there is a real possibility that the activity may threaten long-term survival of 
these matters, and whether offsets are required and able to be secured 

 The potential for the proposal to significantly impact any other Matters of National 
Environmental Significance or Commonwealth land and the need to make a referral to the 
Australian Government Department of the Environment for a decision by the Commonwealth 
Minister for the Environment on whether assessment and approval is required under the EPBC 
Act. 

1.3 Terms commonly used in this report 

The following terms have been used throughout this report: 

 The ‘proposal’ refers to the upgrade of the intersection of MR349 Empire Bay Drive at The 
Scenic Road and Cochrone Street, Kincumber (refer Figure 1-3) 

 The ‘proposal footprint’ refers to any land directly impacted by the proposal and is shown on 
Figure 1-2 

 The ‘study area’ is the extent of the area directly and indirectly impacted by the proposal and is 
shown on Figure 1-2 

 The ‘locality’ refers to the broader area of Kincumber.  
 



 

Empire Bay Drive at The Scenic Road, Kincumber Intersection Upgrade 7 
Review of Environmental Factors 

7 

2 Need and options considered 

This chapter describes the need for the proposal in terms of its strategic setting and operational 
need. It identifies the various options considered and the selection of the preferred option for the 
proposal. 

2.1 Strategic need for the proposal 

The proposal is to upgrade the intersection of MR349 Empire Bay Drive at The Scenic Road and 
Cochrone Street, Kincumber. Empire Bay Drive is a state road (MR349) providing a critical north-
south link between the town centres of Woy Woy, Umina and Ettalong to the south, and 
Kincumber, Terrigal and Erina to the north.  
 
In 2008 the NSW Government predicted that by 2031 the Central Coast would have an additional 
100,000 residents, and this would require around 45,000 more jobs (as outlined in the Central 
Coast Regional Strategy (Department of Planning, 2008)).  
 
Traffic queues currently extend north and south through the Empire Bay Drive intersection 
impacting on the Avoca Drive intersection to the north during the AM and PM peaks. These delays 
indicate there is insufficient capacity in the road network to accommodate the current traffic load as 
well as expected growth in traffic by 2039. 
 
Investigation funds were allocated in 2012/13 under the Traffic Efficiency Program to develop and 
assess improvement options to address congestion. Funds were not available to progress the 
project to construction at that time. In March 2015, the Government announced funding to 
commence planning an upgrade to the intersection to ease congestion and improve traffic flow. 
Traffic volumes in 2015 indicated that it had an average weekday total of about 25,500 vehicles 
north of The Scenic Road and about 19,000 vehicles south of The Scenic Road. Traffic growth is 
about 0.2 per cent per annum on Empire Bay Drive and static on The Scenic Road. 
 
Construction is planned to commence late 2018 to early 2019. 

2.1.1 Central Coast Regional Plan 2036 

The Central Coast Regional Plan 2036 is the NSW Government’s 20 year plan that will guide land 
use planning priorities and decisions. The strategy identifies that an additional 41,500 dwellings 
and 24,674 new jobs are to be generated on the Central Coast to provide for the additional 75,500 
people predicted to be living on the Central Coast by 2036. 
 
To achieve this vision, the NSW Government has set four goals for the region: 

 A prosperous Central Coast with more jobs close to home 

 Protect the natural environment and manage the use of agricultural and resource lands 

 Well-connected communities and attractive lifestyles 

 A variety of housing choice to suit needs and lifestyles. 

  
The proposal is not specifically identified in the strategy, however, it forms an important link for 
coastal residential suburbs to reach commercial centres and employment nodes in Erina, Gosford 
City and Kariong and Somersby Interchanges. The strategy identifies that ongoing road upgrades 
in the region are required to provide capacity for the increase in population and jobs in the area, 
which is one of the aims of the proposal as identified in Chapter 1. 

2.1.2 Central Coast Regional Transport Plan 2013 

The Central Coast Regional Transport Plan 2013 (NSW Government 2013a) outlines specific 
actions to address the unique challenges of the area and looks at population changes in the 
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Central Coast region, including the expected 21 per cent increase in population projected over the 
next 20 years.  
 
The plan puts a priority on improving transport connections within the region and reducing travel 
times to key employment centres of Gosford in the north and Woy Woy to the south. Empire Bay 
Drive is an important north-south coastal link that enables connectivity to Gosford and Woy Woy. 
Due to the Central Coast region being constrained geographically, Empire Bay Drive is the only 
north-south link for several coastal suburbs.  
 
The proposal aligns with the Central Coast Regional Transport Plan 2013 as it would reduce travel 
times for road users of the intersection. 

2.1.3 NSW State Priorities: Making it Happen  

NSW State Priorities: Making it Happen (State Priorities) replaces the NSW 2021: A Plan to Make 
NSW Number One. It sets out 12 Premier’s priorities and 18 state priorities which include 
improving road travel reliability (Building Infrastructure) and reducing road fatalities (Safe 
Communities).  
 
The objective of the Building Infrastructure priority is to ensure consistency of journey times on key 
roads by making better use of existing road infrastructure, building extra road capacity and 
encouraging commuters to use public transport and to undertake off-peak travel more often. This 
objective would enable business and the community to move around Sydney and regional centres 
with greater ease, reducing travel times, boosting productivity and reducing business costs. The 
proposal would reduce travel times by alleviating congestion and reducing variability in traffic 
speeds. The proposal would also provide benefits to commuters, which would in turn support the 
improvement of the NSW economy. 
 
The aim of the Safer Communities State Priority strategy is to reduce road fatalities by at least 30 
per cent from 2011 levels by 2021. The main objective is to work with local government to deliver 
road safety improvements. The proposal would provide additional capacity at the intersection, 
reducing traffic queues and hence potential accidents. This would therefore improve safety 
conditions at this location, which would be consistent with the NSW State Priority strategy. 

2.1.4 NSW Government State Infrastructure Strategy 2012-2032 

The NSW Government’s State Infrastructure Strategy 2012-2032 sets out the Government’s 
commitment to infrastructure delivery and reform initiatives (NSW Government 2012a). Under this 
strategy and part of the State Infrastructure Strategy Update 2014, the NSW Government has 
adopted a number of infrastructure priorities for the Central Coast Region, including improvement 
of the local transport and freight networks. 
 
The proposal would be consistent with the strategy, as it would provide an improved road 
environment for people using the intersection and connectivity to important links north and south of 
the proposal, such as the Pacific Highway, Central Coast Highway and Kariong and Somersby 
Interchanges. 

2.1.5 NSW Long Term Transport Master Plan 

 
The Long Term Transport Master Plan (LTTMP) was released by the NSW Government in 
December 2012 (NSW Government 2012b). The LTTMP outlines a planned and coordinated set of 
actions which are aimed to address and meet the challenges of the NSW transport system, 
including its road network within the next 20 years.  
 
The LTTMP describes that as the Central Coast’s population and importance to the NSW economy 
continues to grow, it will need faster and more efficient transport links to Sydney and through 
Sydney to more widespread destinations and better public transport connections and less 
congestion on major roads. The importance of protecting local amenity and liveability is also 
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identified for consideration when planning for transport solutions for the Central Coast region. Key 
challenges for the Central Coast identified by the LTTMP are: 

 Strong population growth over the next 20 years with a high proportion of people aged 65 
years and older 

 Very high car dependency, with car ownership outgrowing the population over the last 10 
years 

 Only four per cent of the population uses public transport to get to work 

 Low density, dispersed residential development. 
 
The proposal would meet the objectives of the LTTMP by creating a safer travel environment, 
investing in local cycleways and footpaths, improving transport connections for communities, 
reducing congestion, improving travel time reliability and providing efficient connections to 
surrounding major Central Coast roads. 
 

2.1.6 National Road Safety Strategy 2011-2020 

The National Road Safety Strategy 2011–2020 (Australian Transport Council (ATC), 2011) was 
released on 20 May 2011. The strategy outlines road directions for the future of Australian road 
safety, planned initiatives for the first three years and a range of options for further consideration 
as the strategy progresses. The initiatives and options are set out in four key areas –Safe Roads, 
Safe Speeds, Safe Vehicles and Safe People. 
 
The NSW Road Safety Strategy 2012-2021 (NSW 2021) establishes the direction of road safety in 
NSW for the next 10 years. The strategy supports the short term action of the National Road 
Safety Strategy 2011-2020. NSW 2021 aims to improve road safety by identifying and upgrading 
black spots, promoting safety features in cars, enforcing speed limits and other road rules, and 
education to encourage road users to take less risks on NSW roads. 
 
The key directions identified within the National and State strategies are considered consistent with 
the objectives of the proposal (refer to Section 2.3) and the anticipated outcomes of the proposal. 

2.2 Existing infrastructure 

This section describes the existing roads and infrastructure in the area, which has helped define 
the options.  

2.2.1 Road configurations 

Empire Bay Drive is a state road (MR349) providing a critical north-south link between the town 
centres of Woy Woy, Umina and Ettalong to the south, and Kincumber, Terrigal and Erina to the 
north. It has a posted speed limit of 60 kilometres per hour. 
 
In 2010, Empire Bay Drive was re-classified as a State Road. Prior to this point, it was a Regional 
Road under the control of the former Gosford City Council (now Central Coast Council). 
 
Empire Bay Drive currently provides a single lane in each direction between Kerta Road and 
Kincumber Creek (about 200 metres north of the intersection). From this point, continuing north, 
the road width increases to provide two lanes in each direction, to the intersection of Empire Bay 
Drive and Avoca Drive. The existing intersection of Empire Bay Drive and The Scenic Road is a 
one lane roundabout. There is an existing pedestrian refuge on Empire Bay Drive located about 
160 metres north of the roundabout (refer to Appendix B). 
 
The intersection of Empire Bay Drive and Shipwrights Lane is about 75 metres south of the 
roundabout, is uncontrolled and allows for all turning movements. The intersection of Empire Bay 
Drive and Sundowner Avenue is about 100 metres north of the roundabout, is uncontrolled and 
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allows for all turning movements. The intersection of Empire Bay Drive and Kerta Road is about 
100 metres south of the roundabout, is uncontrolled and allows for all movements. 
 
A 1.2 metre wide footpath exists on the northern eastern and western side of Empire Bay Drive for 
the full extent of the project. There are existing bus stops to the north and south of the roundabout 
on both the eastern and western side of Empire Bay Drive. 
 
A multi-pipe culvert draining Kincumber Creek is located across Empire Bay Drive at the northern 
extent of the project.  

2.2.2 Bus facilities 

Busways provides public bus services (route numbers 63, 64, 65, 66A and 66C) within the area 
that use Empire Bay Drive and associated roads. Existing bus stops within the vicinity of the 
proposal are summarised in Table 2-1. 
 
Table 2-1 Existing bus facilities 

Location Type 

Empire Bay Drive Northbound (70 m north of Scenic Road) Bus Shelter 

Empire Bay Drive Northbound (75 m south of Scenic Road) Bus Shelter 

Empire Bay Drive Southbound (20 m north of Sundowner Avenue) Bus Stop 

Empire Bay Drive Southbound (75 m south of Scenic Road) Bus Stop 

 

2.2.3 Pedestrian and bicycle facilities 

There are a number of pedestrian facilities within the study area summarised below: 

 Concrete footpaths, about 1.2 metre wide, are located on both sides of Empire Bay Drive from 
south of the roundabout to Kerta Road, and on the eastern side of Empire Bay Drive north of 
the roundabout from Scenic Road to Avoca Drive 

 Pedestrian refuges are located on Empire Bay Drive about 170 metres north of the intersection 
and about 30 metres south of Kerta Road. 

 
There is no existing bicycle network along Empire Bay Drive. The existing bicycle network is off 
road and connects from Avoca Drive at Davies Street via Frost Reserve across Kincumber Creek 
to Cochrone Street about 250 metres west of Empire Bay Drive. 

2.2.4 Parking facilities 

On road parking is currently located as follows: 

 Eastern shoulder of Empire Bay Drive from Kincumber Creek to about 100 metres south of 
The Scenic Road 

 Western shoulder of Empire Bay Drive from Cochrone Street to about 100 metres south of The 
Scenic Road 

 In Cochrone Street, on street parallel parking on the southern side starting about 50 metres 
west of Empire Bay Drive, and informal right-angle parking on the northern side starting about 
50 metres west of Empire Bay Drive 

 In The Scenic Road, on street parallel parking on both sides starting about 50 metres east of 
Empire Bay Drive. 
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2.3 Proposal objectives and development criteria 

2.3.1 Proposal objectives 

The objectives of the proposal are to upgrade the intersection of Empire Bay Drive and The Scenic 
Road in a way that: 

 Support economic growth and productivity by providing an intersection with peak period 
capacity with LoS of D or better on opening and of E or better for 2039 forecast traffic volumes 

 Design the intersection to maintain access for B Doubles, buses and other local freight 
vehicles 

 Provide for active transport within the project footprint by providing a shared path along Empire 
Bay Drive within the project footprint and facilitating connections to the existing cycleway 
network. 

 
The overall proposal goal is to achieve the best possible result for each of the above objectives, 
both in isolation and when considered together. 

2.3.2 Development criteria 

The concept design, environmental assessment (REF), detailed design and construction and 
tender documentation phase of the project shall support the project objectives listed above by:  

 Designing the project works to meet the environmental requirements and to limit adverse 
impacts to the natural environment, while maximising the environmental benefits  

 Satisfying the technical and procedural requirements of RMS with respect to the design of the 
project works and subsequent construction and tender documentation 

 Optimising the design to ensure that the project can be practically and efficiently constructed 
and maintained while meeting all other project objectives 

 Applying appropriate urban design, landscape and visual principles in the design of the project 
elements 

 Designing all connections, modifications and improvements necessary to link the project works 
to the existing road system 

 Planning temporary arrangements that minimise disruption to local and through traffic and 
maintain access to adjacent properties during construction 

 Developing, implementing and maintaining effective management systems for quality, Work 
health and safety, environmental, project reporting, risk management, value management and 
value engineering, constructability assessment, safety audits and community participation. 

2.3.3 Urban design objectives 

Urban design objectives for the proposal include: 

 To develop and present an integrated engineering and urban design outcome that:  
o Fits sensitively into the built, natural and community environment  
o Contributes to the accessibility and connectivity of people  
o Contributes to the overall quality of the public domain for the community and all road 

users. 

2.4 Alternatives and options considered 

A number of alternatives and options were identified and considered in developing the proposal 
and selecting the preferred option. A description of each of the options considered and the 
methods for the selection of the preferred options is summarised below. The intersection in its 
current form would not meet the current or projected growth in the area, and therefore has not 
been further considered in this assessment of options. 

2.4.1 Methodology for selection of preferred option 

In March 2015, the Government announced funding to commence planning an upgrade to the 
intersection to ease congestion and improve traffic flow. Initial options were investigated and 
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included roundabout and traffic signal options. A total of four options were investigated and 
considered community feedback received on traffic signal Options 1 and 2. 
 
Evaluation of community input and further analysis of traffic data indicated that a roundabout option 
(Option 4) ultimately provided better value meeting the needs of the community as well as reducing 
the overall impact of the project on the local businesses and residential properties. 

2.4.2 Identified options 

The four (4) options investigated are: 

 Option 1 – Removing the roundabout and installing Traffic Control Signals with widening on 
Empire Bay Drive to the west 

 Option 2 –  Removing the roundabout and installing Traffic Control Signals with widening on 
the southern side of The Scenic Road and widening on the western side of Empire Bay Drive 

 Option 3 – Similar to Option 2 except with smaller overall footprint and widening lane length to 
reduce property impacts 

 Option 4 – Upgrade the existing roundabout to become a dual lane roundabout. 

2.4.3 Analysis of options 

Option 1 

This traffic signal option was displayed to the public in May 2016. Upon more detailed traffic 
modelling it was found that it did not have sufficient capacity to have a project life of at least 20 
years and therefore did not meet one of the key objectives of the proposal and was not considered 
further.  

Option 2 

Option 2 is a modification of Option 1 to provide increased capacity on The Scenic Road and on 
Empire Bay Drive northbound approaching the intersection. This option had sufficient life for 20 
years, however had numerous constructability and social issues. This option required strip 
acquisition from all the properties on The Scenic Road between Empire Bay Drive and Cullens 
Road, however, with further analysis of ground levels it was not feasible to reinstate access to 
some of the affected properties, which would lead to total acquisitions. Additionally, the impact on 
Empire Bay Drive was thought to only require strip acquisition, however, again the impact to 
business accesses meant that ultimate impacts would have potentially required the total acquisition 
of the Mitre 10 hardware store as well as the other small local businesses on the western side 
between Mitre 10 and Cochrone Street. 
 
Advantages 

 Adequate level of service provided on The Scenic Road. 
 
Disadvantages 

 Widening of The Scenic Road was beyond the scope of the project 

 Adequate merge length and runoff area for southbound Empire Bay Drive traffic was not 
achievable between The Scenic Road and Kerta Road 

 Sub option with access into Sundowner Avenue provides multiple compounding non-
conformances with significant safety issues 

 Single through lane northbound on Empire Bay Drive on approach to Cochrone Street 
provides minimal capacity through the intersection 

 Vertical alignment on Empire Bay Drive would be altered in a sensitive flood area that has a 
potential to cause an afflux of greater than acceptable limits with possible impact on properties 

 Pedestrian connectivity with Avoca Drive is reduced by the removal of pedestrian refuge, with 
alternative requiring movements to be made at The Scenic Road/ Empire Bay Drive 
intersection 
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 On road cycle facilities provided northbound on Empire Bay Drive are not continued over 
culvert at Kincumber Creek with no off road alternative. This forces cyclists into a constrained 
road environment in an uphill section of road with a large speed differential 

 Widening of Empire Bay Drive into and commercial properties. 

Option 3 

Option 3 was a modification of Option 2 that attempted to reduce the impact to businesses along 
Empire Bay Drive and residential properties along The Scenic Road. Whilst it would have 
performed adequately for traffic for 20 years, the impact to utilities and businesses was still 
unacceptable. 
 
Advantages 

 All travel lanes reduced in width to reduce impact on commercial properties 

 No to little impact on Mitre 10 property 

 Reduced impact on The Scenic Road by avoiding major retaining wall structures. 
 

Disadvantages 

 Adequate merge length and runoff area for southbound Empire Bay Drive traffic is not 
achievable between The Scenic Road and Kerta Road 

 Vertical alignment of Empire Bay Drive would be altered in a sensitive flood area that has a 
potential to cause an afflux of greater than acceptable limits with possible impact on properties 

 No right turn access from Empire Bay Drive into Sundowner Avenue 

 Pedestrian connectivity with Avoca Drive is reduced by the removal of pedestrian refuge, with 
alternative requiring movements to be made at The Scenic Road/ Empire Bay Drive 
intersection 

 On road cycle facilities not provided on any leg of intersection. 

Option 4 

Option 4 was identified following the April 2017 display as the community strongly requested that a 
roundabout option be re-evaluated. The roundabout does have numerous small design non-
conformances, however, the lesser impact and better overall traffic outcome outweighed the small 
design non-conformances. This option has a superior traffic outcome, having less delay and 
queuing than traffic signals in the 20 year modelled life of the project. 
 
Advantages 

 Provides adequate traffic capacity on Empire Bay Drive 

 Widening avoids impacts on most commercial properties with some minor property 
adjustments on the north-eastern and south eastern corner of the intersection 

 No impact on Mitre 10 property 

 The majority of partial property acquisition would be on the vacant Lot 500 on the north 
western corner 

 Avoids major retaining wall structures along The Scenic Road 

 Provides for right turn provision into Sundowner Avenue. Provides a left turn out of Sundowner 
Avenue to the roundabout where a safe u-turn back to the northbound lanes could be 
undertaken 

 Pedestrian refuge to the north of the intersection is retained and can be upgraded to signals. 
 
Disadvantages 

 Widening into the north would have significant property impact including potential full 
acquisition of one property (north eastern corner) due to roundabout location 

 Additional widening on the eastern side would further impact two adjacent properties having 
minor partial acquisition 

 Pedestrian connectivity on the southern approach splitter island would not be provided due to 
insufficient island width 

 No on-road cycle facilities provided. 
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2.5 Preferred option 

Option 4 has been selected as the preferred option. The preferred option is considered to provide 
the best balance between environmental, social and technical considerations, while also being the 
best option to satisfy the proposal objectives described in Section 2.3. Importantly it provides the 
best value for money, meets the needs of the community and reduces the overall impact of the 
proposal on the local businesses and residential properties.  
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3 Description of the proposal  

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

3.1 The proposal 

Roads and Maritime proposes to upgrade the intersection of Empire Bay Drive and The Scenic 
Road, Kincumber. The proposal is shown in Figure 1-3. 
 
Key features of the proposal include: 

 Upgrade of the roundabout from one lane to two lanes 
o Provision of two lanes each direction on Empire Bay Drive on the northbound lanes 

between Kerta Road and the northern extent of the proposal 
o Provision of two lanes in each direction on Empire Bay Drive on the southbound lanes from 

around 50 metres south of the roundabout to the northern extent of the proposal 
o Provision of two lanes on the approach from The Scenic Road with one being a dedicated 

right turn lane 

 Re-alignment of the roundabout annulus and widening of Empire Bay Drive on the north-
western and north-eastern side of the intersection 

 Provision of new mid-block pedestrian signals north of the intersection 

 Provision of a right turn lane on Empire Bay Drive at Sundowner Avenue 

 Provision of a right turn lane on Empire Bay Drive southbound at the Kerta Road intersection 

 Signposting Shipwrights Lane as one way eastbound with left out access only onto Empire 
Bay Drive 

 Provision of an indented bus stop on Empire Bay Drive northbound carriageway, north of the 
intersection 

 Relocation of the existing southbound bus stop on Empire Bay Drive south of The Scenic 
Road, to just north of Bridge Street 

 New pavement on Empire Bay Drive from 30 metres south of Bridge Street to Kincumber 
Creek, about 170 metres south of Avoca Drive 

 New pavement on local roads of up to 50 metres on Cochrone Street and The Scenic Road  

 Building a 3 metre wide shared pathway on both sides of Empire Bay Drive from Kincumber 
Creek to the intersection of Empire Bay Drive and The Scenic Road 

 Provision of 1.5 metre wide footpaths at the south-east and south-west corners of the 
intersection to connect to existing footpaths south of the intersection 

 Widened footpath of two metres across Kincumber Creek on Empire Bay Drive (northbound 
and southbound). 

 
Ancillary work associated with the proposal includes: 

 Utility adjustments and relocation including power, water, sewer, gas and communications 

 Property adjustments  

 Property acquisition and removal of some existing structures  

 Urban design improvements, amenity planting and landscaping  

 Line marking and signage to suit the new intersection arrangements 

 Replacing existing and installing new street lighting 

 Construction of four new piles in Kincumber Creek adjacent to the existing culvert on Empire 
Bay Drive, to support widened footpath above Kincumber Creek 

 Maintenance of culvert in Kincumber Creek, removing debris in existing pipes 

 Vegetation clearing for upgrade works 

 Establishing temporary ancillary site and storage facilities. 
 



 

Empire Bay Drive at The Scenic Road, Kincumber Intersection Upgrade 16 
Review of Environmental Factors 

16 

Each of the major design elements of the proposal are described in greater detail in Section 3.3 
and illustrated by Figure 1-3.  

3.2 Design 

This section describes the concept design for the proposal. 

3.2.1 Design criteria and standards 

A detailed description of the concept design is included below. The concept design would be 
further refined during the detailed design development. 
 
The concept design was prepared in accordance with the following standards: 

 Guide to Road Design – Austroads (Austroads, 2009) 

 Road Design Guide (Roads and Traffic Authority of NSW (undated)) 

 Road Safety Audit Manual and Checklist (Roads and Traffic Authority of NSW, 2005) 

 Beyond the Pavement, RTA urban design policy, procedures and design principles (Roads 
and Traffic Authority of NSW, 2009) 

 Roads and Maritime Delineation Manual (2012) 

 Traffic Signal Design (Roads and Traffic Authority of NSW, 2011) 

 Roads and Maritime Road Technical Directions 

 Roads and Maritime Travel Restrictions Vehicle Routes (Wyong) (2011) 

 NSW Bicycle Guidelines (Roads and Traffic Authority of NSW, 2005) 

 NSW Speed Zone Guidelines (Roads and Traffic Authority of NSW, 2011) 

 Australian Standards: amended by Roads and Maritime Supplement (2012)  

 Line marking – Road and Maritime Delineation Guidelines 

 Road Furniture – Austroads Design Guide Section 6 

 Temporary delineation and signposting – RTA Publication - Traffic Control at Work Sites, 2010 
Edition and appropriate RMS QA Specifications. 

3.2.2 Design criteria 

The specific design criteria adopted for the proposal includes: 

 Empire Bay Drive and The Scenic Road - Design speed of 60 kilometres per hour (with 60 
kilometres per hour posted speed) 

 Local roads - Design speed of 50 kilometres per hour (with 50 kilometres per hour posted 
speed) 

 Service roads - Design speed of 10 kilometres per hour (with 10 kilometres per hour posted 
speed) 

 Minimum 3.2 metre lane travel lanes 

 Roundabout centre island radii of nine metres 

 3 metre shared path north of the roundabout within the eastern and western verge of Empire 
Bay Drive 

 Maintain existing 1.2 metre wide footpaths south of the roundabout 

 Accommodate pedestrian movements 

 Provide access for emergency service vehicles, personnel and plant 

 Ensure access for future maintenance activities 

 Accommodate turning movements as follows in Table 3-1. 
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Table 3-1 Design criteria for turning movements 

Proposed design vehicle Purpose 

Single Unit Truck / Bus All turning paths – Design Vehicle 

25m B-Double Turning path Empire Bay Drive and The Scenic Road – Check 
Vehicle 

Dog and Trailer Turning path Empire Bay Drive and Cochrone Street – Check 
Vehicle 

Car  
Acceleration/deceleration requirements 

Single Unit Vehicle 

Car Stopping sight distance 

 

3.2.3 Engineering constraints 

Engineering constraints have been identified through value engineering and constructability 
workshops. These constraints were considered during the design development and include: 

 A narrow road reserve corridor for design and construction, particularly relocation of utilities 

 Proximity and levels of existing business and residential properties 

 Provision of access to properties 

 Access and tie-in levels with local road alignments 

 Managing existing drainage infrastructure during design and construction 

 Narrow corridor to allow for sufficient footpath width over Kincumber Creek 

 Limited area for safe and cost-effective adjustment of utilities 

 Construction near to a 300 millimetre diameter water main cement pipe 

 Construction near to and under existing overhead power cables 

 Construction over and near to below ground high voltage power cables 

 Varying design life standards between State and Local roads for road pavement means that a 
variety of treatment options including mill, re-sheet and /or overlay and full depth construction 
is required. 

 
Kincumber creek pipe culvert crossing 
The existing piped culvert crossing consists of four 1350 millimetre diameter pipes with a bridge 
structure over the top. There are existing narrow (1.2 metre wide) footpaths directly adjacent to 
kerbside travel lanes, which would become two 3.2 metre wide travel lanes, bringing the travel lane 
closer to the narrow footpath. The key constraint is the widening of the footpath over the existing 
piped culverts. The proposal would not extend the pipe culverts.  

3.2.4 Major design features 

Two-lane Roundabout 

The major design feature of the project is the upgrade to the Empire Bay Drive and The Scenic 
Road roundabout, described below and shown in Figure 1-3. 
 
Typical cross section  
The typical cross sections include batter slopes, turning and through lanes and shared pathways. 
The widths of key elements of the typical cross sections are summarised in Table 3-2. 
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Table 3-2 Summary of typical cross sections 

Element Empire Bay Drive The Scenic 
Road 

Cochrone 
Street 

Through lane widths  3.2 m-3.6 m 3.2 m-3.4 m 4.7 m-4.9 m 

Shared through/right turn lane width 
southbound 

3.2 m - - 

Shared through/left turn lane width 
northbound 

3.3 m - - 

Shared through/left turn lane width 
southbound 

3.5 m - - 

Right turn lane width - 3.3 m-3.8 m - 

 
 
Lane configurations 
The proposal would provide lane arrangements as generally described below and shown in Figure 
1-3: 

 Provision of two lanes in each direction on Empire Bay Drive between Kerta Road to just north 
of Kincumber Creek. On the southern approach to the roundabout, each lane would be a 
through and shared left and right turn lane respectively. On the northern approach to the 
roundabout, each lane would be a through and shared left and right turn lane respectively  

 Provision of two lanes eastbound on the approach from The Scenic Road, with the inside 
being a dedicated right turn lane 

 Provision of a right turn lane on Empire Bay Drive at Sundowner Avenue 

 Existing right turn lane on Empire Bay Drive southbound at the Kerta Road intersection to be 
modified. 

Intersection and accesses 

Shipwrights Lane would be signposted to be one way eastbound with left out access only onto 
Empire Bay Drive. 
 
Access to private residences on Empire Bay Drive between the Kincumber Creek crossing and 
Kerta Road, within The Scenic Road and Cochrone Street, would be modified to provide safe entry 
and exit from the properties. These arrangements would be determined during the detailed design 
and Roads and Maritime are consulting with the affected landowners. 

Drainage  

It is proposed to maintain the existing road drainage system located on the southern side of The 
Scenic Road and Cochrone Street, and in Empire Bay Drive immediately south of the intersection. 
Maintenance works and vegetation clearing would be undertaken in the culvert to remove 
blockages. It is not proposed that clearing would be undertaken upstream or downstream, nor 
would it involve reshaping the creek. 
 
The existing road drainage on Empire Bay Drive to the north of the intersection would be replaced 
with an upgraded system which maintains the point of discharge to the downstream side of the 
Kincumber Creek crossing. 
 
An additional drainage line would be installed along the eastern kerb line of Empire Bay Drive, from 
Sundowner Avenue, connecting directly to the pipe culvert on the upstream side of the Kincumber 
Creek crossing. 
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Pedestrian and bicycle facilities 

The proposal includes pedestrian facilities with the provision of a 3 metre shared path north of the 
roundabout along both sides of Empire Bay Drive, extending to the Kincumber Creek crossing 
about 150 metres south of Avoca Drive. The shared path would connect to existing footpaths 
outside the proposal site where they exist. 
 
South of the roundabout, 1.5 metre wide footpaths would be provided to connect to existing 
footpaths south of the roundabout on both sides of Empire Bay Drive. 
 
The existing pedestrian refuge 150 metres north of Sundowner Avenue would be removed and 
replaced with a signalised pedestrian crossing. The existing pedestrian refuge 30 metres south of 
Kerta Road would be retained. 

Bus facilities 

The proposal involves a combination of new, relocated and retention of existing bus stops as 
summarised in Table 3-3. The final location of the bus bays on Empire Bay Drive would be 
determined during the detailed design phase. 
 
Table 3-3 Summary of bus stops 

Location Description 

Empire Bay Drive Northbound (55 m north of 
Sundowner Avenue) 

New indented bus bay with bus shelter to 
replace existing bus stop and bus shelter 70 m 
north of The Scenic Road 

Empire Bay Drive Northbound (75 m south of 
The Scenic Road) 

Retain existing bus stop and bus shelter 

Empire Bay Drive Southbound (20 m north of 
Sundowner Avenue) 

Retain existing bus stop 

Empire Bay Drive Southbound (15 m north of 
Bridge Street) 

New bus stop and bus shelter to replace existing 
bus stop 20 m south of The Scenic Road 

 

Lighting 

The proposal would include the provision of lighting in accordance with relevant guidelines and 
standards on all roads, intersections and shared pathways. The lighting has been designed to 
minimise light spillage into residential properties, minimise glare that could impact on driver 
visibility and with a design life of 20 years. Lighting design would be further refined during the 
detailed design phase. 

Structures 

The existing footpath at Kincumber Creek is a concrete path about 1.2 metres wide and is 
constructed over pipe culverts. The proposal would adjust the footpaths to provide a 2 metre wide 
footpath and new vehicular and pedestrian safety barriers.  
 
It is proposed to provide a self-supporting structure that would facilitate a new widened footway 
across the creek and be constructed above the existing pipe culverts without impact to the existing 
waterway. 
 
No upgrade of the piped culverts is proposed although maintenance of the culverts to clear existing 
debris within the pipes would be undertaken as part of the works. This may include clearing, which 
would only be undertaken within the Kincumber Creek culvert; it is not proposed that clearing 
would be undertaken upstream or downstream, nor to reshape the creek. 
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Other structures would be required including retaining structures for property adjustments and 
footings for signage. 

Safety barriers 

Safety barriers would be installed at selected locations within the proposal area to improve safety 
for all road users. 

3.3 Construction activities 

The likely method, staging, work hours, plant and equipment requirements needed to build the 
proposal are described in this section. An indicative work plan and method are also provided. 

3.3.1 Work methodology  

It is anticipated that early works construction would start in mid-2018 and would take about two 
months to complete. Early works would include the installation of mid-block pedestrian signals on 
Empire Bay Drive between Kincumber Creek and Sundowner Avenue. The main contract works 
are anticipated to commence in early 2019 and would take about 16 months to complete (weather 
permitting). 
 
Construction activities would be guided by a construction environmental management plan to 
ensure work is carried out to Roads and Maritime specifications within the specified work area. 
Detailed work methodologies would be determined during detailed design and construction 
planning.  
 
A possible work methodology is described below noting that the order of activities would vary to 
suit the final construction staging plans, which would be determined by the construction contractor 
and may change. Construction sequencing and methods would generally be as follows: 

 Identify sensitive areas as defined by the REF and the construction environmental 
management plan 

 Surveys, investigations and setting out work in accordance with design plans 

 Install traffic management measures including temporary traffic signs and barricades 

 Install temporary erosion, sediment and water quality controls, including silt fences, and 
stormwater diversion drains 

 Mark trees that would need to be removed or trimmed, and mark any ‘no-go’ areas 

 Clear and grub vegetation 

 Relocate overhead power lines 

 Adjust and/or relocate other utilities 

 Remove the existing roundabout and associated traffic islands 

 Excavate and fill to the road formation levels 

 Undertake property adjustment works 

 Dispose of unsuitable and/or surplus material from the proposal site 

 Install new drainage lines, pits and subsoil drains to connect into the existing drainage lines 
within the road formation 

 Install new kerb and gutter 

 Construct the pavements, including placing and compacting select fill, sub base, and asphalt 
wearing surface 

 Construct shared paths and footpaths 

 Install new traffic lights 

 Install new roundabout and traffic islands 

 Install new street lights 

 Rehabilitate disturbed areas and landscape in accordance with the landscaping plan 

 Line marking and sign posting 

 Final site clean-up. 
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The site clearing is generally limited to the existing vegetated land on the north-western corner of 
Empire Bay Drive/Cochrone Street intersection. The proposed clearing limit is around five metres 
beyond the toe of the embankment batter. The area of clearing is about 0.87 hectares.  

3.3.2 Staging 

A possible strategy for construction staging has been developed that aims to provide at least one 
trafficable lane in each direction during construction with a reduced speed limit of 40 kilometres per 
hour. The construction staging also aims to maximise the amount of construction achievable under 
the existing traffic layout. To achieve these aims, a minimum of eight construction stages are 
proposed. Construction stages are described in the sections below. The final staging methodology 
for the proposal would be determined by the construction contractor and may change. 
 
Early works 
In advance of the main contract works, it is proposed to install the new mid-block signals on 
Empire Bay Drive at the northern extent of the project. During this stage, traffic would remain in its 
existing arrangement. 

 Undertake property adjustments 

 Demolish structures on Lot 1 DP240878, clear and establish site compound 

 Traffic management and environmental controls installed 

 Nightworks: Demolish, remove and infill the existing pedestrian refuge 

 Demolish and replace existing kerb at signal site and construct kerb ramps 

 Install power and telecommunications from nearest available supply 

 Construct signal footings. Install signal posts and control box 

 Install signage and re-establish line marking 

 Commission signals. 
 
Stage 1 - Nightworks 

 Traffic management and environmental controls installed to establish site facility at 27 Empire 
Bay Drive 

 Nightworks: Remove existing roundabout and traffic islands and infill to existing levels 

 Install temporary barriers for roundabout and traffic islands. 
 
Stage 2a – Watermain relocation  

 Nightworks: Traffic management and environmental controls installed between The Scenic Rd 
and Kerta Road along Lane 1 southbound 

 Relocate bus stop/construct new Bus Stop north of Bridge Street 

 Relocate watermain in stages 

 Maintain driveway access 

 Maintain pedestrian access. 
 
Stage 2b – North west of intersection 

 Nightworks: Traffic management and environmental controls installed on north west corner of 
roundabout 

 Temporarily relocate northbound bus stop 

 Clear trees and vegetation 

 Strip topsoil and place fill 

 Relocate utilities and street lighting into new verge 

 Nightworks: Relocate utilities and street lighting on east of intersection  

 Place selected material 

 Install drainage 

 Install kerb and gutter and footpath 

 Nightworks: Kincumber Creek Footpath Widening – drill and pour footing, install girder, install 
precast deck; Dayworks: install fence and safety barrier 

 Install new bus stop 

 Place pavement to underside of wearing course 
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 Install landscaping. 
 

Stage 3 - North east of Intersection 

 Nightworks: Shift traffic to new pavement with associated traffic and environmental control 
measures 

 Clear trees and vegetation 

 Remove existing kerb 

 Strip topsoil and place fill 

 Place selected material 

 Install new drainage 

 Install new kerb and gutter 

 Nightworks: Kincumber Creek Footpath Widening – drill and pour footing, install girder, install 
precast deck; Dayworks: install fence and safety barrier 

 Install new shared path. 
 
Stage 4a - South West Corner of Intersection 

 Nightworks: Establish traffic management and environmental controls 

 Remove existing pavement 

 Adjust/protect utilities including street lighting 

 Install new drainage 

 Install new kerb and gutter 

 Remove existing kerb and gutter 

 Fill verge 

 Construct footpath. 
 
Stage 4b concurrent with Stage 4a - South East Corner of Intersection 

 Nightworks: Establish traffic management and environmental controls 

 Remove existing pavement 

 Adjust/protect utilities including street lighting 

 Install new drainage 

 Install new kerb and gutter 

 Remove existing kerb and gutter 

 Fill verge 

 Construct footpath. 
 
Stage 5A - Empire Bay Drive North - Nightworks

 Mill out existing pavement and place new pavement within carriageway up to underside of 
wearing course Lane 2 and 3 

 Temporary linemarking and traffic controls to maintain 2-way traffic  

 Mill out existing pavement and place new pavement within carriageway up to underside of 
wearing course Lane 1 and 4 

 Temporary linemarking and traffic controls to maintain 2-way traffic. 
 

Stage 5B - Empire Bay Drive South - Nightworks

 Mill out existing pavement and place new pavement within carriageway up to underside of 
wearing course Lane 2 and 3 

 Temporary linemarking and traffic controls to maintain 2-way traffic  

 Mill out existing pavement and place new pavement within carriageway up to underside of 
wearing course Lane 1 and 4 

 Temporary linemarking and traffic controls to maintain 2-way traffic. 
 
Stage 5C - Intersection South - Nightworks

 Mill out existing pavement and place new pavement within carriageway up to underside of 
wearing course north/western quarter 
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 Temporary linemarking and traffic controls to maintain 2-way traffic  

 Mill out existing pavement and place new pavement within carriageway up to underside of 
wearing course south/western quarter 

 Temporary linemarking and traffic controls to maintain 2-way traffic. 
 
Stage 5D - Intersection North - Nightworks

 Mill out existing pavement and place new pavement within carriageway up to underside of 
wearing course north/eastern quarter 

 Temporary linemarking and traffic controls to maintain 2-way traffic  

 Mill out existing pavement and place new pavement within carriageway up to underside of 
wearing course south/eastern quarter 

 Temporary linemarking and traffic controls to maintain 2-way traffic. 
 
Stage 5E - Empire Bay Drive (Kerta to Bridge) - Nightworks 

 Mill out existing pavement and place new pavement within carriageway up to underside of 
wearing course western half 

 Temporary linemarking and traffic controls to maintain 2-way traffic  

 Mill out existing pavement and place new pavement within carriageway up to underside of 
wearing course eastern half 

 Temporary linemarking and traffic controls to maintain 2-way traffic. 
 
Stage 6 - Roundabout and median islands - Nightworks

 Install roundabout and median islands. 
 
Stage 7 - Carriageway Full Extent - Nightworks

 Place final wearing course in stages 

 Place waterborne linemarking and signage 

 Place thermoplastic linemarking after 2 weeks. 

3.3.3 Construction hours and duration 

It is anticipated that construction would start in about late 2018, subject to relevant approvals and 
funding. Construction would take about 16 months (weather permitting). 
 
It is anticipated that the majority of construction would be carried out during standard construction 
working hours in accordance with the Interim Construction Noise Guideline (DECC, 2009): 

 Monday to Friday: 7am to 6pm 

 Saturday: 8am to 1pm 

 Sundays and public holidays: no work. 
 
To minimise disruption to daily traffic and disturbance to surrounding land owners and businesses, 
it would be necessary to carry out some work outside of these hours. The following activities are 
likely to be undertaken outside standard construction working hours: 

 Removal of median islands at the existing roundabouts 

 Milling and removal of the existing pavement at the Empire Bay Drive/The Scenic Road 
intersection and within selected sections of Empire Bay Drive 

 Placement of asphalt 

 Intersection and tie-in activities 

 Line marking 

 Stormwater drainage crossings 

 Commissioning of traffic signals 

 Adjustment, protection and relocation of existing utilities 

 Installation and adjustment of barriers and signage for construction zones during each 
construction stages 

 Construction of new traffic islands. 
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The construction contractor would be required to prepare and implement an out of hours works 
procedure in accordance with Roads and Maritime requirements for out of hours works.  

3.3.4 Plant and equipment 

A range of plant and equipment would be used during construction. The final equipment and plant 
requirements would be determined by the construction contractor. An indicative list of plant and 
equipment is provided below: 

 Backhoes 

 Road trucks 

 Excavators 

 Road sweepers 

 Water trucks 

 Cherry pickers 

 Water/concrete pumps 

 Concrete saws 

 Piling equipment 

 Cranes 

 Vibratory roller 

 Asphalt pavers 

 Roller/compacters 

 Concrete trucks 

 Generators 

 Trenching Machine 

 Milling machine 

 Kerb extrusion machine 

 Jack hammers/air compressor 

 Line marking machine. 

3.3.5 Earthworks 

The majority of the earthworks would be associated with the excavation for pavements and minor 
fills on the north-western corner of the Empire Bay Drive/Cochrone Street intersection. 
 
Geotechnical investigations concluded that the areas affected by acidic and/or acid sulfate soils 
would generally be limited to Cochrone Street and areas to the north of the existing roundabout on 
Empire Bay Drive (refer to Section 6.4)  
 
The estimated quantities of materials associated with earthworks are provided in Table 3-4. 
Earthwork requirements would be confirmed during detailed design. 
 
Table 3-4 Estimated quantities of materials 

Material Volume (m3) 

Top soil (removal for re-use in the proposal) 200 

Imported select fill for embankments 400 

Removal of unsuitable material 400 (provisional) 

 

3.3.6 Source and quantity of materials 

The road pavement would be sourced from appropriately licensed facilities. About 2650 cubic 
metres of pavement, gravel and select materials would be required to be imported. Imported 
materials would be sourced from commercial suppliers in nearby areas, wherever possible. None 
of the materials proposed to be used are considered to be in short supply. Surplus or unsuitable 
material that cannot be used on-site would be classified in accordance with the Waste 
Classification Guidelines (DECCW, 2009) and disposed of at an approved materials recycling or 
waste disposal facility. 
 
The amount of water that would be required during construction is unknown at this stage. The 
amount would depend on material sources and methodologies applied by the contractor. It is 
proposed that water would be obtained from the local water supply network. 
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3.3.7 Traffic management and access 

Construction of the proposal would generate heavy vehicle movements. These heavy vehicle 
movements would mainly be associated with: 

 Delivery of construction materials 

 Spoil and waste removal 

 Delivery and removal of construction equipment and machinery. 
 
Light vehicle movements would be required for the movement of construction personnel, including 
contractors, site labour force and specialist supervisory personnel. 
 
Construction vehicles would access the site via arterial roads wherever possible. About five to ten 
heavy vehicles would be required on-site per day, resulting in about ten to 20 heavy vehicles 
movements in and out of the site per day. In addition, light vehicles would be required to transport 
staff, resulting in up to 20 to 30 light vehicle movements in and out of the site per day. 
 
Light vehicles used to transport staff to and from the site would park at the main site compound 
facility. 
 
A detailed traffic management plan would be prepared in accordance with the Traffic Control at 
Work Sites Manual Version 4 (RTA, 2010) and approved by Roads and Maritime before 
implementation. The traffic management plan would provide details of the traffic management to be 
implemented during construction to ensure traffic flow on the surrounding network is maintained 
where possible. 
 
Property accesses would be maintained as far as practicable throughout construction and there 
would be no disruption to bus services. 
 
For some nightworks, contra-flow of traffic may be implemented to allow Empire Bay Drive and 
adjoining roads to be operated with one lane. For selected activities on Empire Bay Drive between 
The Scenic Road and Kerta Road, a local diversion that would add about 600m travel, using Kerta 
Road west of Empire Bay Drive, Hawke Street and Cochrone Street may be implemented. Delays 
as a result of traffic diversions and contra-flow arrangements are further discussed in Section 6.1 
Traffic and Transport. 
 
Haul routes 
The main haul routes for the proposal would be the Central Coast Highway, Avoca Drive, and 
Empire Bay Drive. Equally, construction traffic would be prevented from hauling along local and 
minor roads. Haul routes would be defined in the Construction Traffic Management Plan (TMP). 

3.4 Ancillary facilities 

The main construction compound would utilise the property at 27 Empire Bay Drive (Lot 1 
DP240575) which is to be totally acquired. The property and the suitability of the existing building 
would be assessed during detailed design to enable safe entry and exit, site office and worker 
amenity, parking for project personnel and small areas of storage, if required, At the completion of 
the project the construction compound would be decommissioned, any buildings would be 
removed and the property would be landscaped. 
 
There are seven proposed ancillary facilities sites (refer to Figure 3-1) that have been selected 
based on the location meeting certain environmental criteria (refer to Section 3.4.1). The table 
below, Table 3-5, identifies the area and describes the proposed activities at each individual 
laydown area, shown in Figure 3-1. 
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Table 3-5 Stockpiling areas 

No. Location Description 

1 27 Empire Bay Drive Total acquisition of building to be used as site office 
plus potential staff parking and material storage. 

2 Adjacent 19 Cochrone Street Area within road reserve next to the foot bridge over 
Kincumber Creek. Would be used to place shipping 
container for storage. 

3 Corner Empire Bay Drive and 
Bridge Street 

Area within road reserve to be used for material 
stockpiles. Council owned road reserve. 

4 Empire Bay Drive adjacent to 
Bridge Street 

Area at end of sealed service road within road reserve 
for stockpiles. Council owned. 

5 Corner Empire Bay Drive and 
Bridge Street 

Area within road reserve to be used for material 
stockpiles. Council owned road reserve. 

6 24 Bilinga Road Vacant block next to residence. Privately owned. 
Would be used for storage of hard materials or 
containers. 

7 Adjacent 34 Bilinga Road Area within wide road reserve along frontage to 
residential properties for stockpiles and storage. 
Council owned road reserve. 

 
The compound and site laydown areas would operate while the proposal is being built. This would 
include some limited out of hours operation when the related weekend and night work takes place 
(refer to Section 3.3.3). It is expected that any site access directly from The Scenic Road would 
operate as a left-in, left-out arrangement given that the speed limits are likely to be reduced to 40 
kilometers per hour (up to a maximum of kilometers per hour) during the construction period. 
 
Clearing of vegetation for the establishment operation of stockpile/ compound sites would be 
limited to grasses, weeds and minor native vegetation regrowth. 
 
Both the construction compound and stockpiling area would operate for the duration of 
construction. To the extent practicable, those sites used for stockpiling would be established, 
operated and decommissioned consistent with the recommended work practices in the RMS 
Stockpile Site Management Guideline (RMS, 2011a). 
 
At the end of construction, all disturbed areas would be stabilised and revegetated in consultation 
with relevant landowners.
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Figure 3-1 Proposed indicative ancillary facility sites 
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3.4.1 Site selection criteria 

Due to the nature of site and existing constraints, the compound and laydown areas were selected 
to achieve, where possible, the following as per Stockpile Site Management Procedures (RMS, 
2011):  

 At least 40 metres away from the nearest waterway  

 Including an area of low ecological and heritage conservation significance  

 Of relatively level ground  

 Outside of any area that would flood as a result of a storm event that would only typically occur 
once every 10 years  

 On previously disturbed areas  

 In public view to deter theft and illegal dumping.  
 
The guidelines also promote locating the site at least 100 metres from noise sensitive receivers. 
However, there are very limited locations close to the proposal footprint where this could be 
achieved and still provide a suitable laydown area in terms of operation and access. Therefore, 
specific management controls would be introduced at the site compound to manage the work as 
described in Chapter 7. 

3.4.2 Use and activities 

Indicatively, the main compound would be used for:  

 Temporary waste storage  

 Vehicle wash down  

 Inspections, maintenance and repairs  

 Site offices, lunch room, and welfare facilities (toilets)  

 Staff parking and amenities.  
 
Indicatively, the laydown areas would be used for:  

 Material storage and laydown  

 Construction equipment, plant and vehicle storage 

 Refuelling 

 Stockpiling. 

3.4.3 Material delivery and set down 

Larger items, such as power poles, are likely to be delivered to site under traffic management 
controls. These components would be set down in the work zone, inspected and then installed via 
crane. 

3.5 Public utility adjustment 

3.5.1 Overview 

Consultation with 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. Preliminary investigations have indicated that water mains, 
sewer mains, gas mains, telecommunications and both overhead and underground electrical 
transmission lines would require relocation or adjustment as part of the proposal. 
 
Consultation with utility owners is ongoing and would continue throughout the detailed design 
phase. The final location of any relocated utilities is still subject to this consultation and has not 
been defined to date. The proposal footprint for the proposal has been defined to allow for the 
anticipated location of all relocated or adjusted utilities. Where possible, utilities would be located 
under proposed shared pathways. 
 



 

Empire Bay Drive at The Scenic Road, Kincumber Intersection Upgrade 29 
Review of Environmental Factors 

29 

A utility services strategy (MR349 – Empire Bay Drive The Scenic Road Intersection Upgrade, 
Utility Services Strategy Report (AT&L, 2017)) has been developed for the proposal and will inform 
the detailed design phase. Main utilities impacted by the proposal are summarised in Table 3-6. A 
brief overview of their location is given only as many utilities criss-cross through the study area and 
connect to local networks. Detailed mapping of the utilities is provided in the Utilities Strategy 
Report.   
 
Table 3-6 Utilities located in the study area 

Utility Provider Description and Location 

Electricity Ausgrid Underground 
11kV underground service along Empire Bay Drive (western 
verge), The Scenic Road (southern verge) and Cochrone Street 
(southern verge), Kerta Road (southern verge). Substation is 
located in Cochrone Street. 
 
Overhead 
Overhead 11kV high voltage, low voltage cables and street 
lighting along Empire Bay Drive (western verge), The Scenic 
Road (southern verge) and Cochrone Street (southern verge). 
Overhead low voltage cables connect across Empire Bay Drive 
and The Scenic Road to supply private properties and street 
lighting.  

Gas Jemena 110 mm nylon gas asset along Empire Bay Drive (western 
verge). 

Water Central 
Coast 
Council 

Multiple trunk mains (ranging 150 – 300 mm in diameter) and 
connections along Empire Bay Drive, Sundowner Avenue, The 
Scenic Road, Shipwrights Lane and Kerta Road. 

Sewer Central 
Coast 
Council 

Multiple sewer mains of 150 mm and 175 mm diameter along 
Empire Bay Drive, Cochrone Street, Sundowner Avenue, The 
Scenic Road, Shipwrights Lane and Kerta Road. 

Telecommunications Telstra Mains cables (six 100 mm conduits) along Empire Bay Drive, 
Sundowner Avenue, Kerta Road. Distribution ducts along 
Empire Bay Drive 

Optus Optic fibre cables are co-located in the Telstra mains cable duct. 

NBN Cables are co-located within Telstra distribution ducts.  
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3.6 Property acquisition 

The proposal would require full acquisition of one property and partial acquisition of five properties.  
The details of the proposed acquisition are described in Table 3-7 and are shown in Figure 3-2.  
 
Table 3-7 Proposed property acquisition 

Area 
ID 

Description Total 
area 
(m2) 

Acquisition 
type 

Current 
owner 

Lot and DP Land use zone 
(LEP) 

A Partial 
acquisition  

1183.0 Required 
acquisition 

Crown 
land 

Lot 500 
DP823145 

RE1- Public 
Recreation 

B Partial 
acquisition 

54.0 Required 
acquisition 

Private 
property 

Lot 25 
DP240878 

R2- Low Density 
Residential 

C Total 
acquisition 

817.0 Required 
acquisition 

Private 
property 

Lot 1 
DP240878 

R2- Low Density 
Residential 

D Partial 
acquisition 

31.0 Required 
acquisition 

Private 
property 

Lot 2 
DP240878 

R2- Low Density 
Residential 

E Partial 
acquisition 

36.0 Required 
acquisition 

Private 
property 

SP81546 R2- Low Density 
Residential 

F Partial 
acquisition 

2.0 Required 
acquisition 

Private 
property 

Lot 22 
DP1009451 

R2- Low Density 
Residential 
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Figure 3-2 Proposed property acquisition 
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4 Statutory and planning framework 

This chapter provides the statutory and planning framework for the proposal and considers the 
provisions of relevant state environmental planning policies, local environmental plans and other 
legislation. Desktop searches are included in Appendix C. 

4.1 Environmental Planning and Assessment Act 1979 

4.1.1 State Environmental Planning Policies 

The following State Environmental Planning Policies (SEPPs) are relevant to the proposal or the 
land on which the proposal would be built. 

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 road and road infrastructure facilities and is to be carried out by Roads and 
Maritime, it can be assessed under Division 5.1 of the Environmental Planning and Assessment 
Act 1979. Development consent from council is not required. 
 
The proposal is not located on land reserved under the National Parks and Wildlife Act 1974 and 
does not affect land or development regulated by State Environmental Planning Policy No. 14 - 
Coastal Wetlands, State Environmental Planning Policy No. 26 - Littoral Rainforests, State 
Environmental Planning Policy (State and Regional Development) 2011 or State Environmental 
Planning Policy (Major Development) 2005.   
 
Part 2 of the ISEPP contains provisions for public authorities to consult with local councils and 
other public authorities prior to the commencement of certain types of development. Consultation, 
including consultation as required by ISEPP (where applicable), is discussed in chapter 5 of this 
REF. 

State Environmental Planning Policy 19 – Bushland in Urban Areas 

State Environment Planning Policy 19 – Bushland in Urban Areas (SEPP 19) has the general aim 
to protect and preserve bushland in urban areas because of: 

 Its value to the community as part of the natural heritage 

 Its aesthetic value 

 Its value as a recreation, educational and scientific resource. 
 

SEPP 19 states that bushland zoned or reserved for public open space must not be disturbed 
without the consent of Council. However, as the works are for the purpose of constructing or 
maintaining main roads consent is not required.  
 
SEPP 19 is applicable to the study area as the area of bushland bound by Empire Bay Drive, 
Cochrone Street and Kincumber Creek (Cochrone Street Bush Reserve) is zoned 6(a) Open 
Space (Recreation) and considered as a ‘public open space’. Therefore, potential impacts to this 
vegetation have been considered. 

State Environmental Planning Policy 44 – Koala Habitat Protection 

State Environment Planning Policy 44 – Koala Habitat Protection (SEPP 44) aims to encourage the 
proper conservation and management of areas of natural vegetation that provide habitat for koalas 
to ensure a permanent free-living population over their present range and reverse the current trend 
of koala population decline.  
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The provisions of SEPP 44 apply only to development applications under Division 4.1 of the EP&A 
Act. As the proposed upgrade is to be assessed under Division 5.1 of the EP&A Act, SEPP 44 
does not apply. However, SEPP 44 criteria should be considered in the environmental impact 
assessment (EIA) process. These criteria relate to areas of core Koala habitat, as evidenced by a 
resident population of Koala, and potential Koala habitat as determined by percentages of feed 
tree cover, as listed under Schedule 2 – Feed tree species of SEPP 44. 

 
The assessment criteria consider the percentage cover of known feed tree species, and whether 
these are greater or less than 15 per cent of the total tree canopy. Koala feed tree species 
(Eucalyptus robusta) were observed within this bushland (Cochrone Street Bush Reserve). 

State Environmental Planning Policy 71 – Coastal Protection 

SEPP 71 seeks to protect the unique features of the NSW coastal environment by ensuring that 
development is appropriate and suitably located, there is a consistent and strategic approach to 
coastal planning and management and there is a clear assessment framework for proposed 
development. The proposal is within the coastal zone to which SEPP 71 applies, however, Clause 
94 of the Infrastructure SEPP removes the need for consent and so the requirements of SEPP 71 
do not apply. 
 
The draft Coastal Management SEPP was released on 11 November 2016 and was on public 
display until 20 January 2017 and is proposed to replace SEPP 26 (Littoral Rainforests), SEPP 14 
(Coastal Wetlands) and SEPP 71 (Coastal Protection). The draft SEPP mapping shows that the 
proposal is within the proximity area for ‘coastal wetlands’. This SEPP has not yet been enacted.  
Until the SEPP is enacted, the current provisions apply and no further assessment is required. 

State Environmental Planning Policy 14 – Coastal Wetlands 

There are no SEPP 14 wetlands located within the proposal area. However, mapping indicates that 
there are listed SEPP 14 wetlands present about 300 metres west of Cochrone Street (refer to 
Figure 4-1). The potential impacts on water quality are discussed further in Section 6.5 and the 
potential impacts of water quality on wetlands are discussed in Section 6.2. 
 

 
Figure 4-1 SEPP 14 wetlands 
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Table 4-1 State Environmental Planning Policy guidance 

State Environmental Planning Policy Response / where 
addressed in REF 

SEPP (Infrastructure) 2007 Section 5.4 

SEPP 19 – Bushland in Urban Areas Section 6.2 

SEPP 44 – Koala Habitat Protection Section 6.2 

SEPP 71 – Coastal Protection Section 6.2 

SEPP 14 – Coastal Wetlands Section 6.4 and 
Section 6.5 

 

4.1.2 Local Environmental Plans 

Gosford Local Environment Plan 2014 

The proposal is located within the Central Coast LGA on land to which the Gosford Local 
Environment Plan (LEP) applies. As shown in Figure 4-2, the proposal area is within land zoned as 
SP2 Infrastructure, RE1 Public Recreation, IN1 General Industrial and R2 Low Density Residential. 
 
Table 4-2 presents Gosford LEP zoning and consent requirements for the proposal area. The 
proposal is compatible with the objectives of the applicable Gosford LEP zones, however, ISEPP 
removes the need for consent (refer Section 4.1.1). 
 
Table 4-2 Gosford LEP zoning 

Land use zone Location Consistency with the LEP objectives 

SP2: Infrastructure Empire Bay Drive  Yes – In the long term, the proposal reinforces 
these land uses by ensuring the road can be 
safely accessed 

RE1: Public 
Recreation 

Vegetated area on 
the north-western 
corner of Cochrone 
Street and Empire 
Bay Drive 

 Yes – Access to Cochrone Street Bush 
Reserve would be retained under the proposal 

IN1: General 
Industrial 

Western boundary of 
Empire Bay Drive, 
south of Cochrone 
Street 

 Yes – Upgrading the road supports and 
improves access to and from this industrial 
area 

R2: Low Density 
Residential 

Residential 
properties along the 
eastern boundary of 
Empire Bay Drive 

 Yes – Upgrading the road supports and 
improves access to and from this residential 
area 
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Land use zone Location Consistency with the LEP objectives 

DM: Deferred 
Matter 

Proposed compound 
sites west of Hawke 
Street and adjacent 
to Bilinga Road 

 Subject sites located within the deferred 
matters lands under the 2014 Gosford LEP 
and was previously zoned under part 7(c2): 
Scenic Protection under the Gosford LEP No 
22 (Repealed) 

 Yes – Proposed compound sites would not 
alter the zoned area. Upgrading the 
road/intersection supports and improves 
access to and from Bilinga Road 
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Figure 4-2 Land zoning (Gosford LEP, 2014) 
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4.2 Other relevant NSW legislation 

4.2.1 Biodiversity Conservation Act 2016 

The purpose of the Biodiversity Conservation Act 2016 is to maintain a healthy, productive and 
resilient environment for the greatest well-being of the community, now and into the future, 
consistent with the principles of ecologically sustainable development. This Act was enacted on 25 
August 2017. 

4.2.2 National Parks and Wildlife Act 2974 

The National Parks and Wildlife Act 1974 (NPW Act) provides for the care, control and 

management of all national parks, historic sites, nature reserves, reserves, Aboriginal areas and 

state game reserves. The NP&W Act outlines approval requirements for works in the vicinity of 

indigenous archaeological sites and provides for the protection of flora and fauna.  

This act also provides statutory protection for all Aboriginal ‘objects’ (consisting of any material 
evidence of the Aboriginal occupation of NSW) under Section 90 of the act, and for ‘Aboriginal 
Places’ (areas of cultural significance to the Aboriginal community) under Section 84. Aboriginal 
objects are afforded automatic statutory protection in NSW. The proposal is not expected to result 
in impacts to any Aboriginal sites.  

4.2.3 Water Management Act 2000 

The Unregulated Water Sources Sharing Plan for Central Coast has commenced and, as such, the 

Water Management Act 2000 (WM Act) applies to surface water in the proposal area.  

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. However, under Clause 39A of the Water Management (General) Regulation 2004, 

all public authorities (other than Landcom) have been made exempt from controlled activity 

approvals. Therefore, Roads and Maritime would be exempt from the need to obtain a 

controlled activity approval.  

In addition, the proposal is covered by a water sharing plan (WSP), being the Central Coast 
Unregulated Water Sources WSP (commenced on 1 July 2011). Should groundwater be 
intercepted or should the construction contractor have the need to establish bores for the purposes 
of investigation, extraction, dewatering, testing or monitoring, an aquifer interference approval 
would be obtained from the Department of Industry – Lands and Water, previously NSW Office of 
Water, prior to the installation of the bores. 

4.2.4 Fisheries Management Act 1994 

The Fisheries Management Act 1994 (FM Act) applies to all waters in the state of NSW and aims 
to conserve, develop and share the fishery resources of the state for the benefit of present and 
future generations.  
 
Within the study area there is one water course, Kincumber Creek, which is crossed by Empire 
Bay Drive at the Northern end of the study area. Kincumber Creek is not mapped as Key Fish 
Habitat. 

4.2.5 Crown Lands Act 1989 

The objects of this Act are to ensure that Crown land is managed for the benefit of the people of 
New South Wales. The proposal requires the strip acquisition of land that is currently Crown Land 
(refer to land parcel ‘A’ in Figure 3-2). This land is being granted to the Darkinjung Local Aboriginal 
Land Council (LALC) following a successful Native Title Claim. Roads and Maritime are consulting 

http://www8.austlii.edu.au/cgi-bin/viewdoc/au/legis/nsw/consol_act/cla1989134/s5.html#this_act
http://www8.austlii.edu.au/cgi-bin/viewdoc/au/legis/nsw/consol_act/cla1989134/s3.html#crown_land
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with Crown Lands and the Darkinjung LALC in regards to the required strip acquisition. The activity 
on this parcel of land would not occur until acquisition of the land has been finalised.  

4.3 Commonwealth legislation 

The following Commonwealth legislation is relevant to the proposal or the land on which the 
proposal would be built. 

4.3.1 Environment Protection and Biodiversity Conservation Act 1999 

Under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) a referral is 
required to the Australian Government for proposed actions that have the potential to significantly 
impact on Matters of National Environmental Significance or the environment of Commonwealth 
land. These are considered in Appendix A 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 found that there is unlikely to be a significant impact on 
relevant matters of national environmental significance. Accordingly, the proposal has not been 
referred to the Australian Government Department of Environment and Energy. 

4.4 Confirmation of statutory position 

The proposal is categorised as development for the purpose of a road and road infrastructure 
facilities and is being carried out by or on behalf of a public authority. Under Clause 94 of the 
ISEPP the proposal is permissible without consent. The proposal is not State significant 
infrastructure or State significant development. The proposal can be assessed under Division 5.1 
of the EP&A Act. 
 
Roads and Maritime is the determining authority for the proposal. This REF fulfils Roads and 
Maritime’s obligation under section 5.5 of the EP&A Act to examine and take into account to the 
fullest extent possible all matters affecting or likely to affect the environment by reason of the 
activity. 
 
In addition to the determination of this REF a number of licences, permits, notifications and 
approvals would be needed (refer to Chapter 7). 
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5 Consultation 

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

5.1 Consultation strategy 

Roads and Maritime has prepared a community and stakeholder engagement plan for the 
proposal. The plan demonstrates Roads and Maritime’s commitment to meeting the reasonable 
needs and desires of the community for information and considering its views on the proposal. The 
communication and engagement objectives for the proposal are to: 

 Provide regular and targeted information to the community and stakeholders on the progress 
of the proposal and construction activities, including the likely impacts and benefits 

 Provide clear direction to the community and stakeholder whether we are providing information 
or seeking feedback so that expectations are clear 

 Ensure community and stakeholder feedback and issues are considered in the decision-
making process 

 Ensure issues relating to proposal delivery are identified early and managed effectively 

 Manage stakeholder feedback and complaints in a timely, respectful way 

 Collaborate with government agencies and local council to ensure a whole-of-government 
approach to managing issues and providing consistent messages 

 Monitor and evaluate stakeholder feedback and communication activities to measure success 
and review planning and delivery as required 

 Build stakeholder and community confidence in Roads and Maritime and its decisions. 
 
Stakeholder engagement has been and will continue to be delivered through a number of 
communication methods including, but not limited to: 

 Community updates and newsletters 

 Website updates and information 

 Notification letters 

 Media releases 

 Advertisements (print and broadcast) 

 Drop-in and door-knocking sessions 

 Use of a proposal-specific email, resourced phone number and mail address. 
 
This REF will be publicly displayed and Roads and Maritime will seek comments, feedback and 
suggestions from the community. Roads and Maritime will then respond to this feedback in the 
form of a submissions report. Concerns, issues and solutions arising from the submissions report 
will contribute to developing the detailed design. 
 
While the proposal is being built, the strategy will keep road users, businesses and the community 
informed ahead of planned traffic changes, night work, lane closures and detours by using 
message signs onsite, website information, bulk-distribution emails and letterbox drops. Those 
residents, businesses and landowners that potentially would be affected by the work would be 
contacted by phone, email and by holding face-to-face meetings to discuss specific issues such as 
freight and driveway access. 

5.2 Community involvement 

Roads and Maritime consulted with the community during May 2016 and April 2017 on the 
proposed intersection upgrade to: 

 Provide timely information to the community, stakeholders and affected property owners on 
the proposed project  

 Keep the local community and other key stakeholders regularly informed of project progress 
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 Provide clear direction to the community and stakeholders about whether we are providing 
information or seeking feedback so that expectations are clear at all stages of engagement 

 Ensure issues relating to project delivery are identified early and effectively managed 

 Ensure community and stakeholder enquiries and complaints are managed and resolved in a 
timely, respectful way 

 Listen to feedback, investigate suggestions and report back 

 Monitor and evaluate stakeholder feedback and communication activities to measure success 
and Review planning and delivery as necessary 

 Collaborate with government agencies and local council to ensure a whole-of-government 
approach to managing issues and consistent messages 

 Be transparent in all that we do 

 Build stakeholder and community confidence in Roads and Maritime and the decisions it 
makes. 

  
Community consultation was carried out by Roads and Maritime in May 2016 to support the public 
display of the preferred option for the intersection upgrade. Seventy five submissions were 
received, with feedback generally supportive of the proposal. Key concerns related to: 

 Access at Sundowner Avenue 

 Road user safety 

 Property acquisition and access changes 

 Traffic congestion in the surrounding area 

 Intersection design 

 Issues with surrounding road network 

 Provision for cyclists and pedestrians 

 Environmental impact 

 Loss of trade during construction. 
 
Other issues raised in consultation include the potential re-opening of Wallan Road and increased 
back-street traffic in the residential area north-east of the proposal. 
 
Following the display and consultation, further investigations and design work were carried out and 
some changes made to the design. The new concept design was displayed in May 2017. A 
community newsletter was distributed to 3400 residents and businesses living and operating in 
surrounding areas. The newsletter was also displayed on the proposal website. 

5.3 Aboriginal community involvement 

Roads and Maritime has developed the procedure for Aboriginal Cultural Heritage Consultation 
and Investigation (PACHCI) (Roads and Maritime, 2012c). The procedure advocates a four-stage 
process, of which, Stage 2 to Stage 4 involve Aboriginal community consultation: 

 Stage 1: Initial Roads and Maritime assessment 

 Stage 2: Site survey and further assessment 

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

 Stage 4: Implement environmental impact assessment recommendations. 
 
The proposal is located within the Darkinjung Local Aboriginal Land Council (LALC). 
 
The proposal has been developed in consultation with Darkinjung LALC. The consultation was 
used as an opportunity to discuss the proposal, collaborate on planned site investigations on 
Darkinjung land and inform the PACHCI process for the proposal. A site walk over of the study 
area was undertaken by the Roads and Maritime Aboriginal Cultural Heritage Officer on 25 August 
2017 to examine the area for Aboriginal cultural heritage. No Aboriginal objects or places were 
identified within the proposal footprint and no further assessment requirements were identified. A 
copy of the Stage 1 clearance letters, prepared under the PACHCI, has been included 
(Appendix D).  
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5.4 ISEPP consultation 

Central Coast Council have been consulted about the proposal as per the requirements of Clause 
13 due to potential impacts on Council related infrastructure and Clause 15 as the works would be 
on flood viable lands. Appendix E contains an ISEPP consultation checklist that documents how 
ISEPP consultation requirements have been considered.   
 
Issues that have been raised as a result of this consultation are outlined below in Table 5-1. 
 
Table 5-1 Issues raised through ISEPP consultation 

Agency Issue raised Response / where 
addressed in REF 

Central Coast 
Council 

 Permits and approvals to occupy Council road 
reserves during construction 

Section 7.3 

 Permits and approvals to impact on council utility 
services prior to construction 

Section 7.3 

 Notification of crown land acquisition prior to 
finalising new road boundary 

Section 5.5 

 Acknowledgement that proposed footpath along 
Empire Bay Drive (western verge) would improve 
pedestrian safety 

Section 3.2 

 Road safety and preventing right turn movements 
out of Sundowner Avenue 

Section 3.2 

 

5.5 Government agency and stakeholder involvement 

Various government agencies and stakeholders have been consulted about the proposal, 
including: 

 Central Coast Council (see Section 5.2) 

 Busways 

 Crown Lands 

 NSW Fisheries. 
 
Issues that have been raised as a result of consultation with these agencies and stakeholders are 
outlined below in Table 5-2. Copies of correspondence are included in Appendix F. 
 
Table 5-2 Issues raised through stakeholder consultation 

Agency Issue raised Response / where addressed in REF 

Busways  Location of proposed bus stops 
and bus bays considering sight 
lines 

 Delays to bus operation during 
construction 

 The proposal has retained, 
relocated and provided new bus 
stops, shelters and bus bays in 
consultation and agreement with 
Busways. The proposed changes 
are described in Chapter 3; Table 
3-3 

 There would be no disruption to bus 
services during construction. Some 



 

Empire Bay Drive at The Scenic Road, Kincumber Intersection Upgrade 
Review of Environmental Factors 

42 

Agency Issue raised Response / where addressed in REF 

delays as a result of traffic 
diversions and contra-flow 
arrangements may be experienced, 
as outlined in Section 6.1 (Traffic 
and Transport) 

Crown Lands  No issues have been raised N/A 

NSW Fisheries  Environmental safeguards (silt 
curtains, booms etc) are to be 
used during the works to ensure 
that there is no escape of turbid 
plumes into the adjacent aquatic 
environment. 

 Any material removed from the 
waterway that is to be temporarily 
deposited or stockpiled on land is 
to be located well away from the 
waterway and to be contained by 
appropriate sediment control 
devices; and  

 Fisheries NSW (1800 043 536) 
and the Environment Protection 
Authority (131 555) is to be 
notified immediately if any fish kills 
occur in the vicinity of the works. 
In such cases, all works other than 
emergency response procedures 
are to cease until the issue is 
rectified and approval is given by 
Fisheries NSW and/or the 
Environment Protection authority 
for the works to proceed.  

 Section 6.5.4 
 
 
 
 
 

 Section 6.5.4 
 
 
 
 
 
 

 Section 6.5.4 

5.6 Ongoing or future consultation 

This section describes the ongoing and future consultation that would take place during and 
following the REF’s display and during construction should the proposal be determined. 

5.6.1 Response to submissions 

This REF will be placed on public display for comment by Government agencies, stakeholders and 
the community. Following the public display period, Roads and Maritime will collate submissions 
and respond to the comments. After considering the submissions, Roads and Maritime will 
determine whether the proposal should proceed as determined or whether any alterations are 
necessary. It will also decide if additional environmental assessment needs carrying out or 
additional environmental safeguards or management measures need implementing. A community 
update advising the community and stakeholders of the outcome of consultation will be distributed 
and Roads and Maritime will also meet with affected residents, businesses and other stakeholders. 

5.6.2 Detailed design and pre-construction consultation 

If the proposal is built, the community consultation and stakeholder engagement plan (refer to 
Section 5.1 and Section 5.2) would be updated to support the detailed design and pre-construction 
stages to ensure: 
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 There would be an integrated response to traffic management 

 There would be provision for emergency vehicle access at all times while the proposal is being 
built 

 Any necessary detours would be effectively managed to reduce impacts to general traffic and 
public transport 

 Suitable and appropriate environmental safeguards and management measure refinements 
are made to account for design changes and refinements 

 The work is scheduled to avoid conflicts with other projects that are being developed in the 
area at the same time (refer to Section 6.12). 

5.6.3 Construction consultation 

The appointed work contractor would also be required to consult with the local community before 
and while the proposal is being built. This process would be managed through the construction 
environmental management plan (CEMP, refer to Section 7.1). It would include: 

 Issuing notices before starting work and relaying information on traffic management controls, 
temporary road closures, temporary access restrictions and planned noisy activities 

 Door-knocking with affected residents 

 Ongoing consultation with affected parties comprising meetings, letter-drops, posters and 
notifications. 
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6 Environmental assessment 

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

 Potential impacts on matters of national environmental significance under the EPBC Act  

 The factors specified in the guidelines Is an EIS required? (DUAP 1995/1996) as required 
under clause 228(1) of the Environmental Planning and Assessment Regulation 2000 and the 
Roads and Related Facilities EIS Guideline (DUAP 1996). The factors specified in clause 
228(2) of the Environmental Planning and Assessment Regulation 2000 are also considered in 
Appendix A. 

 
Environmental factors assessed within this section include: 

 Traffic and transport 

 Biodiversity 

 Noise and vibration 

 Soils and geology 

 Surface water and flooding 

 Groundwater 

 Property and land use 

 Landscape character and visual impacts 

 Socio-economic 

 Aboriginal heritage 

 Other impacts: Non-Aboriginal heritage, air quality and climate change, waste and resource 
use, utilities, and hazard and risk management 

 Cumulative impacts. 
 
Technical study reports for some of these environmental factors are appended to this REF and can 
be referred to for detailed information. This includes:  

 Traffic and Transport Assessment (Appendix G) 

 Biodiversity Assessment (Appendix H) 

 Flood Impact Report (Appendix I) 

 Construction Noise Report (Appendix J) 

 Operation Noise Report (Appendix K) 

 Detailed Site Investigation on Contamination Report (Appendix L) 

 Acid Sulfate Soil Assessment and Management Plan (Appendix M) 

 Contamination Investigation Report (Appendix N) 

 Urban Design, Landscape Character and Visual Impact Assessment (Appendix P). 
 

Site-specific safeguards and management measures are provided to mitigate the identified 
potential impacts. 
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6.1 Traffic and transport 

This section summarises the traffic, transport and access impacts that are likely to occur when 
building and operating the proposal. A Traffic and Transport impact assessment was prepared by 
Arcadis and is included in full in Appendix G and summarised below. 

6.1.1 Methodology 

Roads and Maritime engaged ARCADIS to undertake traffic modelling of the Empire Bay Drive/The 
Scenic Road/Cochrone Street intersection. Traffic modelling is used to assess the operational 
characteristics of the proposed upgrade. 
 
The report utilises existing intersection count surveys and a queue length survey undertaken in 
March and April 2016, respectively. The collected survey data was used to document and assess 
the traffic performance of the existing one lane roundabout.  
 
A road based traffic model was developed for the intersection as an isolated roundabout using 
SIDRA (version 7) and VISSIM (version 9) software. Traffic modelling was based on weekday 
morning and afternoon peak periods, which are usually the most congested periods to determine: 

 Traffic performance of the existing one lane roundabout (do nothing option) for year 2016 and 
predicted traffic performance for future years 2019 (opening year), 2029 (10 years after 
opening) and 2039 (20 years after opening) using SIDRA (version 7) 

 Traffic performance of the proposed dual lane roundabout for future years 2029 (10 years after 
opening) and 2039 (20 years after opening of the proposal) using SIDRA (version 7)  

 Traffic performance of the proposed dual lane roundabout for ultimate future years 2029 (10 
years after opening) and 2039 (20 years after opening) using VISSIM (version 9). 

 
Peak hour traffic growth between 2016 and 2039 was assumed to be 0.5 per cent per annum on 
Empire Bay Drive/The Scenic Road/Cochrone Street, one per cent per annum on Avoca Drive and 
0.1 per cent per annum on all other roads (i.e. Sundowner Avenue, Shipwrights Lane and Kerta 
Road). 
 
Further details of the modelling methodology and assumptions is provided in Appendix G. 
 

Study area 
The traffic assessment considered the impact of the proposal on traffic performance of the 
roundabout configuration of the Empire Bay Drive/The Scenic Road/Cochrone Street intersection. 
The study area extends about 100 metres from the roundabout into The Scenic Road and 
Cochrone Street, and to Avoca Drive in the north and Kerta Road in the south. 

6.1.2 Existing environment 

Road network 
Empire Bay Drive (MR349) and Avoca Drive (MR504) are classified as state roads; The Scenic 
Road is a Regional Road (RR7779). Empire Bay Drive provides a critical north-south link between 
the Central Coast suburbs of Woy Woy, Umina and Ettalong to the south, and Kincumber, Terrigal 
and Erina to the north.  
 
The posted speed limit on Empire Bay Drive between Avoca Drive and Kerta Road is 60 kilometres 
per hour. The local roads speed limit on Cochrone Street is 50 kilometres per hour. The posted 
speed on The Scenic Road is 60 kilometres per hour. 
 
The intersection of Empire Bay Drive with The Scenic Road and Cochrone Street is currently one 
lane in each direction, and is a pinch point for the 25,000 motorists travelling each day between 
Kerta Road and Avoca Drive at Kincumber. The intersection is located adjacent to low density 
housing to the east and commercial/industrial land uses to the west. Empire Bay Drive provides 
direct access to both businesses and residences.  
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There are two intersections located to the north and south of the proposal:  

 Kerta Road intersects Empire Bay Drive at a four way intersection about 180 metres south of 
the roundabout 

 Avoca Drive intersects Empire Bay Drive at a roundabout about 380 metres north of the 
existing roundabout.  

 
In 2016, Empire Bay Drive carried between 18,500 and 25,500 vehicles per day. In 2016, about 
1100 to 1600 heavy vehicles were counted on Empire Bay Drive, contributing to about six per cent 
of total vehicles.  
 
This section of Empire Bay Drive is a designated B-Double route for trucks up to 26 metres long.  
 
Parking facilities 
On road parking is currently located as follows: 

 Eastern shoulder of Empire Bay Drive from Kincumber Creek to about 100 metres south of 
The Scenic Road 

 Western shoulder of Empire Bay Drive from Cochrone Street to about 100 metres south of The 
Scenic Road 

 In Cochrone Street, on street parallel parking on the southern side starting about 50 metres 
west of Empire Bay Drive, and informal right-angle parking on the northern side starting about 
50 metres west of Empire Bay Drive 

 In The Scenic Road, on street parallel parking on both sides starting about 50 metres east of 
Empire Bay Drive. 

 
Public Transport 
The study area is serviced by four routes, all operated by Busways. A number of the Busway bus 
routes travel along Empire Bay Drive including route 64, 65, 66A and 66C. Routes 65 and 66A/66C 
travel on Empire Bay Drive between Avoca Drive and The Scenic Road. Route 64 travels on 
Empire Bay Drive from The Scenic Road southwards. 
 
Bus stops are present at: 

 Empire Bay Drive northbound - 70 metres north of The Scenic Road, with shelter 

 Empire Bay Drive northbound - 75 metres south of The Scenic Road, with shelter  

 Empire Bay Drive southbound - 20 metres north of Sundowner Avenue 

 Empire Bay Drive southbound - 75 metres south of The Scenic Road. 
 
The study area has no direct rail service. The nearest railway stations are Woy Woy Station and 
Gosford station (see Figure 2-5). Woy Woy station is about 15 kilometres from Empire Bay Drive 
via Maitland Bay Drive, Memorial Avenue and Blackwall Road. Gosford station is about 13 
kilometres from Empire Bay Drive via Avoca Drive, Central Coast Highway and Mann Street. 
 
Pedestrian and bicycle facilities 
There are a number of pedestrian facilities within the study area including: 

 Concrete footpaths, about 1.2 metres wide, are located on both sides of Empire Bay Drive 
from south of the roundabout to Kerta Road, and on the eastern side of Empire Bay Drive 
north of the roundabout from The Scenic Road to Avoca Drive 

 Pedestrian refuges are located on Empire Bay Drive about 170 metres north of the intersection 
and about 30 metres south of Kerta Road. 

 
Empire Bay Drive between Avoca Drive and Kerta Road currently does not have dedicated on-road 
bike lanes. A nearby existing bicycle network is off-road and connects from Avoca Drive at Davies 
Street via Frost Reserve across Kincumber Creek to Cochrone Street, about 250 metres west of 
Empire Bay Drive. 
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Hourly traffic variations 
The existing Empire Bay Drive experiences traffic congestion and delays during both weekday and 
weekend peak traffic periods. During both morning and afternoon commuter peak hours a 
substantial amount of turning traffic contributes to capacity problems at Empire Bay Drive/The 
Scenic Road/Cochrone Street intersection. 
 
Table 6-1 shows hourly traffic variation for a critical weekday (Thursday) during morning (AM) and 
afternoon (PM) peak periods as surveyed in March 2016.  
 
Table 6-1 Hourly traffic variation during AM and PM peak periods - March 2016  

Approach / Road AM (6:00am to 10:00am) PM (3:00pm to 7:00pm) 

6-7 
AM 

7-8 
AM 

8-9 
AM 

9-10 
AM 

3-4 
PM 

4-5 
PM 

5-6 
PM 

6-7 
PM 

North – Empire Bay Drive 610 760 880 780 1030 1120 1020 880 

East – The Scenic Road 300 450 540 420 420 340 310 210 

South – Empire Bay Drive 400 700 700 720 860 770 890 640 

West – Cochrone Street 70 110 130 150 140 180 160 100 

Total intersection volumes  1380 2020 2250 2070 2450 2410 2380 1830 

 
The following two observations are noted from the traffic survey data:  

 The morning peak spreads over two hours between 7:00am and 9:00am, with the predominant 
morning peak between 8:00am and 9:00am 

 The afternoon peak spreads over two hours between 3:00pm and 5:00pm with the 
predominant afternoon peak reached at 3:00pm before it starts to decline after 5:00pm.  

 
Queue lengths 
Queue length analysis was undertaken for morning (AM) peak hour (8:00am to 9:00am) and 
afternoon (PM) peak hour (3:00pm to 4:00pm) for the Empire Bay Drive intersection. Figure 6-1 
and Figure 6-2 illustrate the findings of this analysis for both AM peak hour and PM peak hour 
queue lengths respectively.  
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Figure 6-1 AM peak hour queue length (Source: Arcadis, 2017) 

 
As illustrated in Figure 6-1, the longest AM queue lengths are experienced on the Empire Bay 
Drive southern approach, with queues extending on average up to about one kilometre. The 
Scenic Road eastern approach also experiences high queue lengths of up to 200 metres.  
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Figure 6-2 PM peak hour queue length (Source: Arcadis, 2017) 

 
Figure 6-2 shows that whilst modelled queue lengths are considerably lower compared to the AM 
peak, the Empire Bay Drive southern approach still experiences the longest queue lengths, with 
queues exceeding 400 metres. During the PM peak the Empire Bay Drive northern approach 
experiences the second highest queue length of the intersection, with queues of up to 270 metres.  
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On The Scenic Road and Cochrone Street, general queues of about 20 to 40 metres were 
observed. The Scenic Road eastern approach shows considerably lower queue lengths when 
compared to AM peak, with the bulk of AM traffic volume appearing to have shifted from the 
eastern approach to the Empire Bay Drive northern approach.  
 
Cochrone Street queue lengths remain relatively consistent across the AM and PM peak hours, 
with the maximum PM queue lengths showing a slight decrease from 30 metres in the AM peak to 
23 metres in the PM peak. 
 
Level of service (LoS) 
Level of service (LoS) is reported in accordance with the Roads and Maritime’s Traffic Modelling 
Guidelines, V1.0, February 2013. It recommends that for priority intersections such as a 
roundabout and sign controlled intersections, the level of service (LoS) value is determined by the 
critical movement with the highest delay. With these type of intersection controls (roundabout, Stop 
and Give Way sign controls), some movements may experience high levels of delay while other 
movements may experience minimal delay. For a signalised intersection, LoS criteria are related to 
the average intersection delay measured in seconds per vehicle.  
 

SIDRA traffic modelling was used to determine the 2016 level of service for the Empire Bay Drive 
roundabout. Table 6-2 identifies the level of service criteria for intersection operation and the 
results of the modelling are presented in Table 6-3. 
 
Table 6-2 Level of Service criteria for intersections 

Level 
of 
service 

Average Delay 
per vehicle 
(sec/vehicle) 

Traffic Signals, Roundabout Give Way and Stop Signs 

A <14 Good operation Good operation  

B 15 to 28 Good with acceptable delays and 
spare capacity 

Acceptable delays & spare 
capacity  

C 29 to 42 Satisfactory Satisfactory, but accident 
study required  

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

E 57 to 70 At capacity; at signals, incidents will 
cause excessive delays, roundabout 
require other control mode 

At capacity, requires other 
control mode  

F >70 Unsatisfactory with excessive 
queuing  

Unsatisfactory with 
excessive queuing 

Source: Roads and Maritime’s Traffic Modelling Guidelines, V1.0, February 2013 
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Table 6-3 Existing Level of Service, 2016 (single lane roundabout) 

Approach Road Existing 2016 

AM Peak (8:00am to 
9:00am) 

PM Peak (3:00pm to 4:00pm) 

Delay 
(sec) 

LoS Queue 
(m) 

Delay 
(sec) 

LoS Queue 
(m) 

North Empire Bay Drive  71 F 84 20 B 50 

East The Scenic Road 157 F 202 34 C 27 

South Empire Bay Drive 452 F 779 246 F 675 

West Cochrone Street 103 F 20 76 F 19 

Overall intersection 452 F  76 F  

 
The results in Table 6-3 show that in 2016 the existing one lane roundabout operates with a level 
of service (Los) of F in both the AM and PM peak. In the morning peak, the model predicted 
intersection delays of 7.5 minutes (450 seconds)*. In the afternoon peak, the model predicted 
intersection delays of up to4.1 minutes (240 seconds)*. This level of service suggests the need to 
improve the intersection capacity. 
* Note modelling results are an average  
 
Crash analysis 
This assessment is based on the crash data supplied by Roads and Maritime for a four-year period 
from July 2012 to September 2016. The crash data includes fatal, injury or vehicle damage 
accidents. The crash analysis has been undertaken for Empire Bay Drive from Avoca Drive to 
Bridge Street. There were 32 crashes recorded between 2012 and 2016 on Empire Bay Drive from 
Avoca Drive to Bridge Street. Of that no fatal crash was reported, 44 per cent of crashes involved 
injury and 56 per cent were non-casualty crashes. The four- year crash data showed that about 22 
people were injured.  
 

The highest crash type recorded was off road, on curve, hitting object crashes, accounting for 11 
crashes (34 per cent). About nine crashes (28 per cent) were rear end crashes, indicating a 
congestion issue.   

6.1.3 Future traffic modelling summary (do nothing) 

Future traffic growth forecasts 
The following traffic growth rate are assumed for modelling purposes:  

 1.0 per cent per annum on Avoca Drive  

 0.5 per cent per annum on Empire Bay Drive and The Scenic Road  

 0.1 per cent per annum on other modelled roads including Sundowner Avenue, Shipwrights 
Lane and Kerta Road.  

 
Table 6-4 shows predicted peak hour intersection traffic volumes for 2019, 2029 and 2039 during 
the morning (AM) (8:00am to 9:00am) and afternoon (PM) (3:00pm to 4:00pm) peak hours. The 
2016 traffic counts data are included. 
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Table 6-4 Future peak hour traffic volumes (do nothing) 

Empire Bay 
Drive / The 

Scenic 
Road / 

Cochrone 
Street 

AM Peak One Hour PM Peak One Hour 

2016 
counts 

2019 
Opening 

year 

2029 
10 years 

after 
opening 

2039 
20 years 

after 
opening 

2016 
counts 

2019 
Opening 

year 

2029 
10 years after 

opening 

2039 
20 

years 
after 

opening 

Total 
intersection 
volumes 

 
2250 

 
2290 

 
2400 

 
2510 

 
2450 

 
2480 

 
2590 

 
2720 

Source: March 2016 traffic survey, provided by Roads and Maritime and Arcadis’s analysis. AM peak one hour represents 8AM to 9AM. 
PM peak one hour represents 3PM and 4PM. Numbers have been rounded to the nearest ten vehicles. 

 
Future traffic performance of one lane roundabout (do nothing option) 
Future traffic performance of the existing roundabout was assessed for years 2019, 2029 and 
2039. The modelling found that traffic performance on the existing roundabout would progressively 
worsen over time, with level of service F in both the morning and afternoon peak at this 
intersection, due to the predicted future traffic growth shown above. The future condition traffic 
model predicted intersection delays in 2019 of up to 8.3 minutes (AM peak) and 4.6 minutes (PM 
peak). By 2039, the intersection delays are predicted to increase up to 9.7 minutes (AM peak) and 
5.8 minutes (PM peak) with longer queues on Empire Bay Drive. 
 
Table 6-5 summarises the forecast level of service of the existing roundabout (do nothing option) 
for year 2039 AM and PM peak hours. 
 
Table 6-5 Forecast level of service- existing roundabout (do nothing) 

Approach Road Year 2039 – Existing roundabout (do nothing) 

AM Peak  
(8:00am to 9:00am) 

PM Peak  
(3:00pm to 4:00pm) 

Delay 
(sec) 

LoS Queue 
(m) 

Delay 
(sec) 

LoS Queue 
(m) 

North Empire Bay Drive  157 F 260 278 F 194 

East The Scenic Road 149 F 200 59 E 55 

South Empire Bay Drive 584 F 1037 350 F 827 

West Cochrone Street 75 F 16 65 E 15 

Overall intersection 584 F  350 F  

 
 
As shown in Table 6-5, without an upgrade, by 2039 the traffic model predicts substantially 
increased delay times and queues in the morning (AM) peak for The Scenic Road, as well as 
increased delays and queues for both the north and south approach of Empire Bay Drive during 
the PM peak. This deteriorating level of service suggests the need to improve the intersection 
capacity. 
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6.1.4 Potential impacts 

Construction 

Construction vehicles 
Truck movements during the construction phase are likely to be around five to ten heavy vehicles 
on-site per day, resulting in about ten to 20 heavy vehicles movements in and out of the site per 
day. In addition, light vehicles would be required to transport staff, resulting in up to 20 to 30 light 
vehicle movements in and out of the site per day.  
 
Potential impacts caused by construction traffic would include: 

 Increased travel times due to reduced speed limit around construction sites  

 Increased travel times due to increased truck and construction machinery movements  

 Increased travel times due to temporary partial closure of roads  

 Altered property accesses during construction.  
 
The main haul routes for the proposal would be the Central Coast Highway, Avoca Drive, and 
Empire Bay Drive. Equally, construction traffic would be prevented from hauling along local and 
minor roads.  
 
Access 
Access to existing properties would be maintained during all stages of construction as far as 
practicable. Traffic movements from Shipwrights Lane would be altered to be one way eastbound 
with left in/left out access only onto Empire Bay Drive. A right turn ban would be placed on traffic 
exiting Sundowner Avenue at Empire Bay Drive. 
 
The proposal aims to provide at least two trafficable lanes in each direction during construction 
with a reduced speed limit of 40 km/hr. Works would be staged to allow for through traffic to 
continue through the intersection.  
 
For some night works, contra-flow of traffic may be implemented to allow Empire Bay Drive and 
adjoining roads to be operated with one lane. For selected activities on Empire Bay Drive between 
The Scenic Road and Kerta Road, a temporary local diversion that would add about 600 metres 
travel, using Kerta Road west of Empire Bay Drive, Hawke Street and Cochrone Street may be 
implemented. 
 
The reduced speed limit of 40 km/hr during construction of the proposal would slow the flow of 
traffic within the vicinity of the works and has the potential to cause minor localised delays. These 
delays would be most noticeable outside the AM and PM peak periods, when the area is less 
subject to congestion and the effects of slower traffic flow rates are more noticeable.   
 
Delays would also be experienced for traffic traveling during nightwork operating hours, when 
contraflow traffic arrangements are in place. Minor delays from contraflow arrangements would 
also be localised and limited to the vicinity of the works. Impacts would be restricted to the 
relatively small number of vehicles that utilise this route during nightwork hours. 
 
If implemented, the diversion along Kerta Road/Hawke Street/Cochrone Street would also result in 
increased travel times of up to about 7 minutes for vehicles having to travel the additional 600 
metres along this diversion.  
 
Public Transport 
During construction there would be no disruption to bus services, however, there are temporary 
and permanent bus stop relocations. The proposal involves a combination of new, relocated and 
retention of existing bus stops, as summarised in Table 3-3. All temporary bus stop locations would 
be within acceptable walking distance of the existing bus stop locations. 
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Walking and cycling 
During all stages of construction, designated paths for pedestrians would be maintained at all 
times. Cyclists would be required to share traffic lanes or use available road shoulders, as per the 
existing arrangement. 
 

Operation 

Intersection performance 
The model has assumed 2019 as the opening year of the upgraded two lane roundabout. The level 
of service of the proposed two lane roundabout upgrade has been determined for opening year 
(2019), 10 years after opening (2029) and 20 years after opening (2039).  
 
Table 6-6 below presents the results of modelling undertaken to determine the forecast LoS for the 
proposed dual lane roundabout in year 2039.  
 
Table 6-6 Future level of service modelling - dual lane roundabout, overall intersection 

Approach Road Year 2039 – Two Lane Roundabout Upgrade 

AM Peak  
(8:00am to 9:00am) 

PM Peak  
(3:00pm to 4:00pm) 

Delay 
(sec) 

LoS Queue 
(m) 

Delay 
(sec) 

LoS Queue 
(m) 

North Empire Bay Drive  11 A 13 13 A 17 

East The Scenic Road 66 E 93 53 D 31 

South Empire Bay Drive 38 C 24 45 D 43 

West Cochrone Street 57 E 10 59 E 12 

Overall intersection 66 E  59 E  

 
Table 6-6 shows that the proposed dual lane roundabout would provide a higher future LoS (E), 
compared to the LoS that would be achieved from the existing single lane roundabout (F) in year 
2039. The future peak traffic volumes on the roundabout suggest the need for a dual lane 
roundabout upgrade. The sensitivity analysis in 2039 suggested that a dual lane roundabout would 
provide acceptable LoS E in 2039 for both the morning and afternoon peak period.  
 
Overall the proposal would:  

 Substantially improve traffic capacity and level of service to an acceptable level 

 In opening year 2019, provide level of service C (delay of 42 seconds) in morning peak and 
level of service C (delay of 34 seconds) in the afternoon peak  

 In 2029, 10 years after opening, provide level of service D (delay of 49 seconds) in morning 
peak and level of service D (delay of 51 seconds) in the afternoon peak  

 In 2039, 20 years after opening, provide level of service E (delay of 66 seconds) in morning 
peak and level of service E (delay of 59 seconds) in the afternoon peak. 

 
Road safety 
The proposal would improve the operational safety of the existing roundabout by reducing 
congestion in the area, which crash data suggests is a contributing factor to the number of rear end 
crashes recorded.  
 
In the PM peak period, the safety of the adjacent Avoca Drive roundabout is also impacted by 
queuing in the southbound lane of Empire Bay Drive, which can extend back through this 
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roundabout, and at times further down Avoca Drive itself. The proposal would reduce queue 
lengths in the Empire Bay Drive southbound lane and thereby also improve the safety of the Avoca 
Drive roundabout.  
 
Access 
The proposal would implement a no right turn out of Shipwrights Lane onto Empire Bay Drive, 
restricting movements to left in and out only for Shipwrights Lane, and one-way traffic along 
Shipwrights Lane towards Empire Bay Drive. Implementing a no right turn out of Shipwrights Lane 
onto Empire Bay Drive would cause minor inconvenience for the small amounts of traffic exiting out 
of this road that would like to turn right. These impacts would, however, be minor as traffic wishing 
to travel south on Empire Bay Drive from Shipwrights lane can use the alternative nearby routes 
onto this road offered by Kerta Road (south of Shipwrights Lane) or Cochrone Street (north of 
Shipwrights Lane). Implementing a no right turn would also improve traffic flow and road safety in 
this section of road by reducing the number of vehicles crossing over multiple lanes of traffic, 
particularly during busy periods when oncoming traffic would most likely be required to give way 
unnecessarily.  
 
The proposal would implement a no right turn out of Sundowner Avenue onto Empire Bay Drive. 
Existing right turning movements into Sundowner Avenue from Empire Bay Drive would be 
retained, with a right turning bay provided for northbound traffic on Empire Bay to turn right into 
Sundowner Avenue. Whilst this would inconvenience traffic wishing to travel north on Empire Bay 
Drive from Sundowner Avenue, these vehicles can enter onto the southbound lane and simply turn 
around at the roundabout to travel north. Whilst this would funnel a small amount of additional 
traffic into the intersection, the impacts would be relatively negligible when considering the volume 
of traffic utilising this roundabout now, and in the future.  
 
Public Transport 
As discussed in Section 3.1, the proposal involves a combination of new, relocated and retention of 
existing bus stops as summarised in Table 3-3. The final location of the bus bays on Empire Bay 
Drive would be determined during the detailed design phase. Bus operations would not be 
impacted by the proposal. 
 
Walking and Cycling 
Once constructed the proposal would provide pedestrian and cycle connections including a 3 
metre shared path north of the roundabout along both sides of Empire Bay Drive, extending to the 
Kincumber Creek crossing about 150 metres south of Avoca Drive. The shared path would connect 
to existing footpaths outside the proposal site where they exist. 
 
South of the roundabout, 1.5 metre wide footpaths would be provided to connect to existing 
footpaths south of the roundabout on both sides of Empire Bay Drive. 
 
As part of the proposed upgrade, a new signalised pedestrian crossing would be provided at the 
existing pedestrian refuge location (about 85 metres north of Sundowner Avenue). This pedestrian 
crossing facility would improve connectivity between eastern and western side of Empire Bay 
Drive. The existing pedestrian refuge 30 metres south of Kerta Road would be retained.
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6.1.5 Safeguards and management measures 

 

Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Traffic and 
transport 

A Traffic Management Plan (TMP) will be prepared and implemented as part 
of the CEMP. The TMP will be prepared in accordance with the Roads and 
Maritime Traffic Control at Work Sites Manual (RTA, 2010) and QA 
Specification G10 Control of Traffic (Roads and Maritime, 2008). The TMP 
will include: 

 Confirmation of haulage routes 

 Measures to maintain access to local roads and properties 

 Site specific traffic control measures (including signage) to manage and 
regulate traffic movement 

 Measures to maintain pedestrian and cyclist access 

 Requirements and methods to consult and inform the local community of 
impacts on the local road network 

 Access to construction sites including entry and exit locations and 
measures to prevent construction vehicles queuing on public roads. 

 A response plan for any construction traffic incident 

 Consideration of other developments that may be under construction to 
minimise traffic conflict and congestion that may occur due to the 
cumulative increase in construction vehicle traffic 

 Monitoring, review and amendment mechanisms. 

Contractor Detailed 
design / Pre-
construction 

Core 
standard 
safeguard 
 
Section 4.8 
of QA G36 
Environment 
Protection 

Construction 
traffic 

For each stage of construction, detailed Traffic Control Plans would be 
developed and implemented. These would be prepared in accordance with 
the Traffic Control and Worksites, version 4.0 (RTA, June 2010).  

Contractor Detailed 
design / Pre-
construction 

Additional 
safeguard  
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Construction 
traffic  

Traffic Management Plan (TMP) will also include: 

 Scheduling the delivery of plant, equipment and construction materials to 
generally occur out of peak traffic periods 

 Consideration of methods to minimise peak period traffic disruptions 
during each stage of construction 

 Roads and Maritime to liaise with utilities providers to maintain service 
accesses to their facilities during construction and following completion of 
the proposal. 

 Consult with bus operators for relocated bus stops and access 
arrangements 
 

The TMP is to ensure the work site and site compound: 

 Includes safe ‘sight distances’ to allow traffic to leave and enter the given 
areas 

 Uses temporary painted road lines to provide delineation 

 Provides suitable intersection layouts where required 

 Includes traffic management controls to allow for safe entry and exit.  

Contractor Pre-
construction / 
construction 

Additional 
safeguard  
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6.2 Biodiversity 

This section summarises the assessed impacts on biodiversity that are likely to occur during 
construction and operation. Appendix H contains the Biodiversity Assessment prepared by 
NGH Environmental in February 2018. 

6.2.1 Methodology 

The Biodiversity Assessment was based on desktop review of available documents and field 
surveys conducted on 8 September 2017, 16/17 and 23/24 January 2018. The assessment 
includes the following: 

 Desktop review 

 Habitat assessment table 

 Field survey – vegetation, targeted flora and targeted fauna surveys 

 Assessment of impacts 

 Recommendation of mitigation measures 
 
Background searches undertaken for the purposes of this assessment included 
Commonwealth and State databases to determine whether any threatened flora and fauna 
species, populations, ecological communities, migratory species and critical habitats as 
detailed in State and Commonwealth legislation occur or are likely to occur within the 
proposed work area (Table 6-7).  
 
In addition to this, searches of the groundwater dependent ecosystems database and priority 
weeds database were also undertaken. The results of the database searches are provided in 
Appendix A of the Biodiversity Assessment (Appendix H of this REF). 
 
Further literature relevant to this assessment that was also reviewed includes: 

 Construction methodology and concept road design 

 Biobanking Assessment Methodology and Credit Calculator Operational Manual (DECC 
2008) 

 Satellite imagery 

 Other applicable Roads and Maritime guidelines, standards, and practice notes. 
 
A habitat assessment table was completed to assess the likelihood of each threatened 
species, population, or community identified with the potential to occur in the study area.  
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Table 6-7 Database searches 

Resource Target Search Area Timing 

BioNet (website for the 
Atlas of NSW Wildlife and 
OEH BioBanking 
Threatened Species 
Profile Database) 

Threatened flora and 
fauna species, 
populations and 
ecological communities 
listed under the BC Act 

Study locality 28/8/17 

OEH Threatened Species 
Profile Search 

Threatened flora, fauna, 
and populations 

Study locality 28/8/17 

EPBC Act Protected 
Matters Search 

Threatened flora and 
fauna, endangered 
populations and 
ecological communities 
and migratory species 

Study locality 30/8/17 

DEE Species Profile and 
Threats Database 

Threatened flora and 
fauna, endangered 
populations and 
ecological communities, 
migratory species 

Study area 30/8/17 

NSW WeedWise Priority weeds declared 
for Greater Sydney LLS 
Area 

Greater Sydney 
Region 

30/8/17 

BOM’s Atlas of 
Groundwater Dependent 
Ecosystems 

Groundwater Dependent 
Ecosystems 

Study area 21/11/17 

 

 
Vegetation surveys were undertaken by an NGH Environmental Senior Ecologist. Due to the 
scope of the proposed works vegetation integrity plots, random meander searches (Cropper, 
1993), in addition to targeted transect and meander threatened flora searches, were used for 
the site investigation to allow inspection of all available habitat types within the study area. 
The objectives of the flora surveys were to: 

 Determine all vegetation communities present within the study area, their condition and 
extent, with reference to the OEH plant community type (PCT) classification  

 Identify potential Endangered Ecological Communities (EECs) within the study area and 
determine their condition and extent 

 Identify whether threatened flora species are present within the study area, and whether 
it is likely that any have the potential to occur within the habitats present  

 Identify areas of high weed infestation. 
 
Opportunistic sightings of fauna and their traces (e.g. scats, tracks, scratches) when 
observed were recorded. Targeted nocturnal surveys via spotlight and call playback were 
undertaken over four nights between the 16/17 and the 23/24 January 2018. Surveys were 
undertaken for: 

 Red-crowned Toadlet 

 Green and Golden Bell Frog 

 Yellow-bellied Glider 

 Powerful Owl 

 Microchiropteran bat. 
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Ultrasonic call survey was undertaken from the 16 to 23 January 2018 within proximity to the 
Kincumber Creek culvert. Additionally, a visual inspection of the culvert was undertaken to 
assess the suitability of habitat for microchiropteran bat roosting. Surveys were conducted in 
accordance with the Threatened Biodiversity Survey and Assessment Guidelines (DECC, 
2004). 
 
Assessments of significance were undertaken for identified Threatened Ecological 
Communities (TEC) and flora species with moderate or above likelihood to utilise habitat 
within the study area or were recorded during the site survey. 

6.2.2 Existing environment 

The proposal is located in the Wyong subregions of the Sydney Bioregion and the Sydney - 
Newcastle Barriers and Beaches and Gosford - Cooranbong Coastal Slopes Mitchell 
Landscapes. Analysis of historic aerial imagery demonstrates vegetation within the study 
area has been subjected to numerous clearing or disturbance events and changing land use 
practices. Land use within the area surrounding the proposal is a mix of residential and 
industrial land use. The vast majority of the proposed works would occur within the road 
reserve, however, a small area of private property would be acquired. In addition to this, a 
small area of Crown land, known as Cochrone Street Bush Reserve, would also be acquired, 
refer Section 3.6. 
 
Much of the vegetation within the study area has regrown following past clearing events and 
has been fragmented due to road infrastructure and urban development, however, 
substantial areas of vegetation remain in the broader locality, predominantly to the north and 
south of the proposal. 

Vegetation communities 

Three Plant Community Types (PCTs) were identified within the study area: 

 PCT 1795: Swamp Mahogany / Cabbage Tree Palm - Cheese Tree - Swamp Oak tall 
open forest on poorly drained coastal alluvium in the Sydney basin (Swamp Mahogany 
– Paperbark Forest, Bell 2009) 

 PCT 1234: Swamp Oak swamp forest fringing estuaries, Sydney Basin Bioregion and 
South East Corner Bioregion (Swamp Mahogany – Paperbark Forest, Bell 2009) 

 PCT 1776: Smooth-barked Apple - Red Bloodwood open forest on enriched sandstone 
slopes around Sydney and the Central Coast (Coastal Narrabeen Shrub Forest, Bell 
2009) 

Other vegetation 

Areas of urban (heavily disturbed or landscape plantings) and exotic vegetation occurred 
alongside the roadside and planted within private gardens have not been assigned a PCT. 
Of the 75 flora species identified in the study area, 34 species (45 per cent) were exotic. Five 
(5) priority weeds were observed in the study area including Fireweed (Senecio 
madagascariensis), Lantana (Lantana camara) and various Asparagus sp (Appendix B of 
Biodiversity Assessment). As per the Biosecurity Act 2015, mandatory measures include that 
these plants must not be sold, propagated or knowingly distributed. Lantana (Lantana 
camara) is also listed as a Weed of National Significance (WoNS). 
 
Additional exotic flora species identified within the study area are common within the region 
and are often encountered along roadsides and disturbed areas. The vegetation along the 
road verges is regularly maintained via mechanical and pesticide control and exhibits a large 
range of common lawn and roadside exotic/environmental weed species. Plantings within 
private gardens and along the roadside include a mix of native local and non-local 
provenance) and exotic species. 
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Threatened ecological communities  

Background searches identified 22 TECs with the potential to occur in the study area of 
which two (2), Swamp Sclerophyll Forest on Coastal Floodplains of the New South Wales 
North Coast, Sydney Basin and South East Corner Bioregions (Swamp Sclerophyll Forest) 
and Swamp Oak Floodplain Forest of the New South Wales North Coast, Sydney Basin and 
South East Corner Bioregions (Swamp Oak Floodplain Forest), listed as Endangered within 
the BC Act, occurs within the study area.  
 
Around 1.2 ha of PCT 1795 considered to part of the Swamp Sclerophyll Forest TEC and 1.5 
ha of PCT 1234 considered part of the Swamp Oak Floodplain Forest is located within the 
study area with up to 0.17 ha impacted or modified due to the proposed works.  
 
TEC determination was evaluated through rapid assessment of dominant species in all 
stratums, plot data and reference to scientific determinations of both TECs based on 
dominant species and key floristic composition. It is observed that floristically, vegetation 
within the Cochrone Street Bush Reserve is ecotonal, however, differentiation was 
determined predominately in midstorey composition. It is also noted both TECs are 
degraded due to significant invasion of exotic flora, particularly due to Lantana camara and 
Asparagus species.  
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Figure 6-3 Vegetation communities 
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Threatened species and populations 

Threatened flora species that are known or have the potential to occur within the study locality 
include those mentioned below in Table 6-8 and Table 6-9. These species have either been 
previously recorded in close proximity to the study area or have numerous historical records within 
similar vegetation communities in the region. The species requiring targeted survey were 
identifiable during the survey period with no threatened flora species observed. 
 
Table 6-8 Summary of potential flora that have a moderate or high potential for occurrence 

Scientific name Common Name Status Potential 
occurrence 
(Low, 
Moderate, 
High, 
Recorded) 

BC Act EPBC Act 

Melalueca biconvexa Biconvex paperbark V V Moderate 

Syzygium paniculatum Magenta Lilly Pilly E V Moderate  

 
Fifty-six threatened fauna species and 18 migratory species (excluding marine species) were 
determined to potentially occur in the study area, based on the background searches and habitat 
assessment. One threatened fauna species was observed during the site surveys. 
 
Table 6-9 Summary of potential fauna that have a moderate or high potential for occurrence 

Scientific name Common Name Status Potential 
occurrence 
(Low, 
Moderate, 
High, 
Recorded) 

BC Act EPBC Act 

Calyptorhynchus lathami Glossy Black-Cockatoo V - Moderate – 
Foraging only 

Falsistrellus tasmaniensis Eastern False Pipistrelle V - Moderate 

Glossopsitta pusilla Little Lorikeet V - Moderate – 
Foraging only 

Miniopterus australis Little Bentwing-bat V - Moderate 

Miniopterus schreibersii 
oceanensis 

Eastern Bentwing-bat V - Moderate 

Myotis macropus Southern Myotis V - Moderate 

Pteropus poliocephalus Grey-headed Flying-fox V V Recorded 

Scoteanax rueppellii Greater Broad-nosed Bat V - Moderate  

 

Fauna habitat 

Fauna habitat within the study area is considered to be generally low with habitat features limited, 
however, two hollow-bearing trees were observed within the study area. Hollow-bearing trees 
would not be impacted. 
 
Vegetation within the study area does provide foraging habitat for small birds, mammals and 
reptiles. The remnant vegetation surrounding the study area has good habitat value for fauna (i.e. 
complex structure and connectivity) that allows for the movement of fauna into Kincumber 
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Mountain Reserve. Woody debris and litter is abundant within the study area that is likely to 
provide habitat for ground-dwelling mammals and reptiles. 
 
A review of database results indicated that records of a number of cave and hollow dependent 
microchiropteran bat species exist within the study locality and within habitats contiguous with the 
proposed work area. Additionally, initial site inspections identified potential habitat within the 
culverts, as microchiropteran bats are known to use these structures as a roosting resource on 
occasion (Figure 6-4). 
 

 
Figure 6-4 Concrete pipe culvert, Kincumber Creek 

 
A relatively low abundance and low quality of bat calls were collected with the most commonly 
recorded species being that of Gould’s Wattled Bat Chalinolobus gouldii. A number of calls could 
not be identified to species level as a result of low call volumes of low quality. They include the 
Greater Broad-nosed Bat Scoteanax ruepellii and the Eastern False Pipistrelle Falsistrellus 
tasmaniensis. As a precautionary approach, Assessments of Significance have been conducted for 
these species and are included in the Biodiversity Assessment (Appendix H). 

Aquatic habitat 

Kincumber Creek to the north of the study area contains limited aquatic habitat, however, 
significant impacts to this habitat are considered unlikely due to the habitat being in poor condition, 
influenced heavily by degradation due to industrial and residential land use and the invasion of 
exotic flora (Figure 6-5). Nocturnal surveys surrounding Kincumber Creek and drainage culverts 
did not record threatened fauna. Only limited common fauna were observed.  
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Figure 6-5 Low quality habitat and water quality within Kincumber Creek 

6.2.3 Potential impacts 

The proposed works have been designed to minimise vegetation clearing, where possible, and 
minimise potential impacts to specific threatened species that may be present in the proposed 
work area. Compound sites, ancillary facilities and stockpile sites would be located within 
previously cleared areas with no or minimal native vegetation clearing. Hollow-bearing trees within 
the study area would not be impacted. 
 
The proposal has the potential to impact the ecology of the study area. Direct impacts could 
include: 

 Removal of native vegetation and threatened fauna habitat 

 Removal of threatened flora. 
 
Indirect impacts could include: 

 Invasion and spread of weeds, pathogens and disease 

 Temporary changes to hydrology during construction 

 Temporary disturbance to wildlife during construction (noise, light spill, vibration). 
 
These are described in more detail below. 

Construction 

Removal of native vegetation 

Vegetation to be cleared and modified for the proposal is about 0.87 ha in total, of which around 
0.17 ha is native vegetation and considered part of the Swamp Sclerophyll Forest on Coastal 
Floodplains of the New South Wales North Coast, Sydney Basin and South East Corner 
Bioregions TEC. No direct impacts to Swamp Oak Floodplain Forest would occur. 
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Table 6-10 Direct impacts on vegetation 

Plant community type (PCT) 

Status 
Proposal area1 

(hectares) 
Per cent cleared 

in IBRA2 TSC 
Act 

EPBC 
Act 

Swamp Mahogany / Cabbage Tree 
Palm - Cheese Tree - Swamp Oak 
tall open forest on poorly drained 
coastal alluvium in the Sydney 
basin (PCT 1795) 

YES -  0.17 50% 

Swamp Oak swamp forest fringing 
estuaries, Sydney Basin Bioregion 
and South East Corner Bioregion 
(1234) 

YES - 0.0 90% 

Smooth-barked Apple - Red 
Bloodwood open forest on enriched 
sandstone slopes around Sydney 
and the Central Coast (PCT1776) 

- - 0.0 64% 

Urban/exotic vegetation - - 0.7 - 

Total   0.87 - 
1
 Area to be cleared based on ground-truthed vegetation mapping within the study area 

2
 Based on the VIS classification database 

 
Vegetation to be cleared generally consists of ground cover and midstorey shrubs, however, 
canopy species including Swamp Mahogany and Swamp Oak would be required to be removed. At 
the time of the site survey, these species did not contain significant habitat features such as 
hollows or nests. The removal of this vegetation would result in a small reduction in foraging 
habitat and roosting habitat for woodland birds and mammals, however, is not considered 
significant when compared to the broader landscape surrounding the study area, as well the area 
being moderately affected by roadside edge effects including exotic flora species. Where possible, 
areas dominated by exotic flora or gravel areas where no vegetation is present would be utilised 
for compound areas and ancillary facilities. 

Removal of threatened fauna habitat 

Of the 56 (excluding marine species) threatened fauna species recorded within the study locality, 
one, Pteropus poliocephalus, was observed during the site surveys. The proposed works would 
result in a loss of 0.87 ha of potential foraging habitat for woodland birds, reptiles and mammals. 
This includes about 0.7 ha of non-optimal habitat containing predominantly exotic flora or disturbed 
vegetation. Habitat within the proposal site may be used on occasion for foraging and movement 
by threatened woodland birds, reptiles and small mammals in the locality. No hollow-bearing trees 
would be impacted by the proposed works.  
 
The loss of about 0.87 ha of this habitat is unlikely to cause a significant impact to any threatened 
fauna species occurring within the study locality due to a lack of suitable nesting and roosting 
requirements, the impacts of roadside edge effects and the location of the proposed work area 
along a significant roadway. More optimal vegetation is located nearby and is more likely to be 
utilised by these species. 
 
The Kincumber Creek culvert has potential habitat for microchiropteran species, however, it is 
unlikely the culvert would be utilised as a roosting resource on a permanent basis. Additionally, as 
works to the culvert are temporary and potential habitat would be reinstated following the works, 
any potential impacts to microchiropteran species would be negligible. 
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Removal of threatened flora 

Potential habitat for Melalueca biconvexa does occur within the study area, however, no 
threatened flora species were recorded within the study area or observed during the site survey 
and are therefore unlikely to be impacted. 
 

Operation 

The study area is predominantly located within an urban and industrial area, however, there is 
connectivity to remnant vegetation surrounding the study area, including Kincumber Mountain 
Reserve. Due to the scope of the proposed works and limited clearing of vegetation, impacts to 
connectivity or further fragmentation of vegetation is not considered significant.  

Invasion and spread of weeds 

The proposal has the potential to spread weeds during vegetation removal and through the 
movement of vehicles and machinery into or out of the site. Weeds are easily transported as seeds 
and propagules on machinery brought to the site. Equally, they can be carried away to other areas 
from the site or spread within it. If weeds are not controlled prior to work commencing, then there is 
the potential for spread throughout the site during and following construction.  
 
Rehabilitation of disturbed areas and ongoing weed management after the completion of 
construction activities would limit the establishment and spread of weed species during operation.  

Invasion and spread of pathogens and disease 

During construction, the proposal has the potential to cause both the spread of pests currently 
occurring in the proposed work area, and to introduce new pest species. This is particularly the 
case for fungus and diseases spread through the introduction and movement of soil. Standard pest 
hygiene management measures during construction would minimise this risk. 

Noise, light and vibration  

Temporary disturbance to wildlife from noise emissions and light spill during night works are likely 
to be localised to within 50-100 metres of the proposed work area and are not likely to have a 
significant long-term impact on wildlife that may occur within the study area. 

Changes to hydrology 

The existing hydrological conditions of Kincumber Creek are already affected by altered 
stormwater runoff and velocity as a result of the location within an urban environment and current 
land use. As discussed in the concept flood impact report (Acor, 2018) (refer Section 5.6), it is not 
anticipated that significant alterations to hydrology would result from the proposed works. Any 
potential impacts would be further minimised through the implementation of proposed safeguards, 
outlined in the REF. No direct impacts would occur and indirect impacts would be minimised by the 
implementation of environmental mitigation measures and safeguards discussed further within the 
REF report. 
 

Conclusion on significance of impacts 

An Assessment of Significance (AoS) was undertaken for the Swamp Sclerophyll Forest on 
Coastal Floodplains of the New South Wales North Coast, Sydney Basin and South East Corner 
Bioregions TEC and Swamp Oak Floodplain Forest of the New South Wales North Coast, Sydney 
Basin and South East Corner Bioregions. The assessment concludes that the proposed works are 
unlikely to have a detrimental effect on the extent of the TEC such that its local occurrence is likely 
to be placed at risk of extinction. This is predominantly due to the proposed clearing area of the 
Swamp Sclerophyll Forest TEC being relatively small (0.17 ha), has been modified previously and 
that the proposed works would not impact the adjoining remnant vegetation that contains the same 
TEC in higher quality condition. Additionally, the works are unlikely to substantially and adversely 
modify the composition of the ecological community such that its local occurrence is likely to be 
placed at risk of extinction within the region. The proposed work area has been moderately 
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impacted historically by exotic flora species resulting from its location within a busy urban 
environment. No direct impacts would occur within the Swamp Oak Floodplain Forest TEC. 
Mitigation measures listed in Chapter 7 aim to minimise the risk of the proposed works as well as 
edge effects and exotic invasion into the TECs within the study area during and following the 
completion of works. 
 
Additionally, AoS were conducted for species with moderate or above likelihood to utilise habitat 
within the study area or were recorded during the site survey including: 

 Calyptorhynchus lathami - Glossy-black Cockatoo 

 Falsistrellus tasmaniensis - Eastern False Pipistrelle 

 Glossopsitta pusilla - Little Lorikeet 

 Miniopterus australis - Little Bentwing-bat 

 Miniopterus schreibersii oceanensis - Eastern Bentwing-bat 

 Pteropus poliocephalus – Grey-headed Flying-fox 

 Scoteanax rueppellii - Greater Broad-nosed Bat. 
 
AoS undertaken determined that the above mentioned species are unlikely to be significantly 
impacted by the proposed works that would reduce the long-term viability of the species 
populations, accelerate the extinction of a species or place it at risk of extinction. 
 
It is concluded that a Species Impact Statement or Biodiversity Development Assessment Report 
(BDAR) is not required for the proposal. A referral to the Australian Department of the Environment 
and Energy is not required. 
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6.2.4 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

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

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

 Requirements set out in the Landscape Guideline (RTA, 2008) 

 Pre-clearing survey requirements 

 Procedures for unexpected threatened species finds and fauna handling 

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

 Protocols to manage weeds and pathogens. 

Contractor Detailed 
design / pre-
construction 
 

Core 
standard 
safeguard  
 
Section 4.8 
of QA G36 
Environment 
Protection 

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

Contactor, 
Roads and 
Maritime 

Detailed 
design / pre-
construction 

Core 
standard 
safeguard  

Removal of 
native 
vegetation 

Native vegetation removal will be minimised through detailed design. Contractor, 
Roads and 
Maritime  

Detailed 
design 

Additional 
safeguard  

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

Contractor  Prior to 
construction 

Additional 
safeguard  

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

Contractor During 
construction 

Additional 
safeguard  

Native vegetation will be re-established in accordance with Guide 3: Re- Contractor Post Additional 
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

establishment of native vegetation of the Biodiversity Guidelines: Protecting 
and managing biodiversity on RTA projects (RTA, 2011b). This includes 
incorporating species of local provenance and that occur within TEC within 
study area 

construction safeguard  

The unexpected species find procedure is to be followed under Biodiversity 
Guidelines: Protecting and managing biodiversity on RTA projects (RTA, 
2011b) 

Contractor During 
construction 

Additional 
safeguard  

Removal of 
threatened 
species 
habitat and 
habitat 
features and 
threatened 
plants 

Habitat removal will be minimised through detailed design Roads and 
Maritime 

Detailed 
design 

Additional 
safeguard  

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

Contractor During 
construction 

Additional 
safeguard  

The unexpected species find procedure is to be followed under Biodiversity 
Guidelines: Protecting and managing biodiversity on RTA projects (RTA, 
2011b) if threatened fauna, not assessed in the biodiversity assessment, are 
identified in the proposal site. 

Contractor During 
construction 

Additional 
safeguard  

Aquatic 
impacts/ 
changes in 
hydrology 

Aquatic habitat (Kincumber Creek) will be protected in accordance with Guide 
10: Aquatic habitats and riparian zones of the Biodiversity Guidelines: 
Protecting and managing biodiversity on RTA projects (RTA, 2011b) and 
Section 3.3.2 Standard precautions and mitigation measures of the Policy 
and guidelines for fish habitat conservation and management - Update 2013 
(DPI Fisheries, 2013). 

Contractor During 
construction 

Additional 
safeguard  

Aquatic 
impacts 

Fisheries NSW (1800 043 536) and the Environment Protection Authority 
(131 555) is to be notified immediately if any fish kills occur in the vicinity of 
the works. In such cases, all works other than emergency response 
procedures are to cease until the issue is rectified and approval is given by 
Fisheries NSW and/or the Environment Protection Authority for the works to 

Contractor During 
construction 

Additional 
safeguard  
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

proceed. 

Fragmentation 
of identified 
habitat 
corridors 

Connectivity measures will be implemented in accordance with the Wildlife 
Connectivity Guidelines for Road Projects (RTA, 2011b). 

Contractor Detailed 
design, 
during 
construction 
and post 
construction 

Additional 
safeguard  

Injury and 
mortality of 
fauna 

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

Contractor During 
construction 

Additional 
safeguard  

Invasion and 
spread of 
weeds 

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

Contractor During 
construction 

Additional 
safeguard  

Invasion and 
spread of 
pathogens 
and disease 

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

Contractor During 
construction 

Additional 
safeguard 

Noise, light 
and vibration  

Shading and artificial light impacts will be minimised through detailed design. Roads and 
Maritime, 
Contractor 

Detailed 
design 

Additional 
safeguard  

 
Other safeguards and management measures that would address biodiversity impacts are identified in Section 6.5 (Surface water and flooding). 
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6.3 Noise and vibration 

This section summarises the noise and vibration impacts that are likely to occur when building and 
operating the proposal. A specialist Construction Noise and Vibration Assessment (refer to 
Appendix J) and Traffic Noise and Vibration Assessment (refer to Appendix K) have been prepared 
by K&F Environmental. 

6.3.1 Methodology 

The construction and operational noise and vibration assessments were carried out to assess the 
impacts of the proposal with consideration to the Roads and Maritime’s Noise Criteria Guideline 
(NCG), Noise Mitigation Guidelines (NMG), Environmental Noise Management Manual (ENMM) 
(RTA, 2001) and Preparing an Operational Traffic and Vibration Construction Noise and Vibration 
Assessment Report (RMS, 2014), Construction Noise and Vibration Guideline (RMS, 2016), 
Construction Noise Estimator (RMS, 2016), Management framework on audio tactile push button 
(RMS, May 2005) and the following EPA publications: 

 NSW Road Noise Policy (RNP) (DECCW, 2011)  

 Interim Construction Noise Guideline (ICNG) (DECC, 2009)  

 Noise Policy for Industry (NPI) (EPA, 2017) 

 Assessing Vibration: A Technical Guideline (DEC, 2006). 
 
The assessment methodology included: 

 Identification of potentially affected noise sensitive receivers using aerial photographs and 
mapping 

 Attended and unattended noise monitoring to determine the existing environmental noise 
levels of the potentially affected area, and to enable an assessment of the potential noise 
impacts on the receiving environment 

 Determining the relevant noise criteria for construction and operation 

 Performing noise modelling using SoundPLAN software and the Calculation of Road Traffic 
Noise (CoRTN) NSW method to predict the potential impacts of the construction, and 
operation phase of the proposal, respectively, on receivers 

 Assessment of impacts and recommending measures to mitigate adverse impacts.  
 

Noise monitoring and noise catchment areas 
Both attended and unattended noise monitoring was undertaken to characterise the study area’s 
existing ambient noise environment, and to establish noise management levels (NMLs) for three of 
the closest noise sensitive receivers, identified as locations L1, L2, and L3. These locations also 
acted as the monitoring program’s baseline locations. 
 
Potentially affected noise sensitive receivers within the vicinity of the proposed intersection 
upgrade were identified and their locations categorised into ten noise catchment areas. Figure 6-6 
illustrates the location of both the three closest noise sensitive receivers (L1, L2 and L3), along 
with the ten identified noise catchment areas.  
 
Short-term attended noise measurements  
Short term 15 minute attended noise measurements were undertaken at the baseline monitoring 
locations (L1, L2, L3) in October 2017. These measurements were used to quantify noise sources 
that dominate the overall ambient noise levels in the area.  
 
Long term unattended noise measurements 
The above short-term data is supplemented by long term noise monitoring data collected from the 
same locations over two 10 day periods from the 8 to 17 September 2017 (L1, L2 and L3), and 9 to 
18 October 2017 (L1 and L3). A second round of monitoring was required due to malfunction of the 
equipment at L1 and L3. The primary aim of the long-term noise logging surveys was to determine 
the baseline environmental noise levels in the vicinity of the proposed scheme.  
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Traffic counts were undertaken simultaneously with the noise monitoring from 8 to 17 September 
2017 and compared with traffic data from the Arcadis Traffic Report (Appendix G). Meteorological 
data during the noise logging survey was obtained from the Bureau of Meteorology (BoM) Weather 
Station at Gosford Automatic Weather Station (AWS) (061425).  Where adverse meteorological 
conditions such as wind exceeding 5m/s and/or rain were observed in any 15-minute period, these 
data points were excluded. 

 
Noise averaging periods 
Noise can be measured over various periods of time. The four ‘averaging periods’ and one 
standardised background level used in this REF are described below: 

 LAeq describes an average noise level across a period of time (either day, evening, night, or 
over a 15 minute period). It accounts for the full range of noise levels encountered in a 
given area over a given period 

 LA90 describes the noise level that is exceeded for 90 per cent of the time and 
therefore describes the background noise level 

 LA10 describes the noise level that is exceeded for 10 per cent of the time and 
therefore describes what the environment is like during the nosiest periods 

 LAmax describes the average maximum noise level recorded at any point in time 

 Rating background (noise) levels (RBLs) describe the ambient noise levels during the day, 
evening and at night. They represent an overall single-figure background noise level based 
on the measured LA90 in each relevant assessment period as described in detail in the Noise 
Policy for Industry (NPI) (NSW Environment Protection Authority, 2017). 

 
Operational noise modelling predictions used two scenarios: 

 Year 2029 No-Build 

 Year 2029 Build. 
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Figure 6-6 Noise catchment areas and sensitive receivers/baseline monitoring locations L1, L2 and L3 (K&F Environmental, 2017) 
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6.3.2 Existing environment 

The environment in which the proposal would be built is predominately residential, with light 
industrial/commercial land use to the south west, and a small patch of isolated bushland to the 
immediate north west. Potentially affected noise sensitive receivers in the vicinity of the proposed 
intersection upgrade have been identified and categorised into noise catchment areas (NCA), as 
summarised by Table 6-11 below.  
 
Table 6-11 Noise sensitive receivers 

Noise 

Catchment 

Areas (NCA) 

Receiver Address 
Receiver 

Type  

NCA 1 

3 Brushwood Avenue 

1,3,5 and 7 Bridge Street 

49 Empire Bay Drive 

12 and18 Kerta Road  

19, 20,21 and 22 Killara Street 

Residential 

NCA 2 
35,37,39,41, 43 and 45 Empire Bay Drive 

25 Kerta Road 
Residential 

NCA 3 

27, 31 and 33 Empire Bay Drive 

929 and 932 The Scenic Road  

2,4 and 6 Sundowner Avenue 

Residential 

NCA 4 
13,15,17,19,21 and 23 Empire Bay Drive  

2,4,6 and 8 Pillaga Close 
Residential 

NCA 5 

1,3,5,7,9 Empire Bay Drive 

3 Tora Avenue 

172A,174, 178, 180, 1882, 184 and 186 Avoca Drive 

Residential 

NCA 6 

4,6, 8, 10 and 12 Empire Bay Drive 

168 Avoca Drive 

22 Yarto Close  

Residential 

NCA 7 
13,15,17,19 Yarto Close 

6,8, 10 and 11 Booragal Close 
Residential 

NCA 8 
11-13, 5-9 Cochrone Street 

30 and 32 Empire Bay Drive 
Commercial 

NCA 9 11,13,15,17 and 19 Kerta Road  Commercial 

NCA 10 6, 8 and 10 Kerta Road Commercial 

 
 
A summary of noise levels determined from the unattended monitoring at locations L1, L2 and L3 
is presented in Table 6-12 below.  
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Table 6-12 Summary of current ambient noise levels from unattended monitoring -dB(A) 

Loc. Period LAeq LA90 RBL1 

L1 

Day 65 59 57 

Evening 62 53 44 

Night 59 49 38 

L2 

Day 53 45 45 

Evening 47 43 39 

Night 45 39 302 

L3 

Day 62 51 49 

Evening 59 45 39 

Night 56 43 302 

1
RBL is the median of the overall assessment background noise level calculated using OEH Industrial Noise Policy methodology as defined in 

the glossary of acoustic terms. 
2
Where the background noise levels is below 30dB(A), it is set to 30dB(A) for night period in accordance with EPA’s Noise Policy for 

Industry. 
 
Note:  Day Period – 7am to 6pm  
 Evening Period – 6pm to 10pm  
 Night Period – 10pm to 7am  

 
Table 6-13 provides the results of the attended baseline noise monitoring undertaken at L1, L2 and 
L3 on the 9 October 2017.  
 
Table 6-13 Attended baseline noise measurement results 

Loc. Time LAeq LA90 Description 

L1 15:01 62 57 
Overall noise environment at this monitoring 
location was dominated by traffic noise on Empire 
Bay Drive. Dog barking was also noted. 

L2 16:34 56 45 
Overall noise environment at this monitoring 
location was dominated by traffic noise on Empire 
Bay Drive and bird chirp. 

L3 15:46 61 51 
Overall noise environment at this monitoring 
location was dominated by traffic noise on The 
Scenic Road and Empire Bay Drive. 

6.3.3 Criteria 

Construction phase – noise  
 
Construction noise assessment criteria 
The NSW DECC Interim Construction Noise Guidelines (ICNG) were used to inform the noise 
assessment. The ICNG contains detailed procedures for the assessment and management of 
construction noise impacts. The ICNG defines a noise management level (NML) for residential and 
other sensitive land uses. Feasible and reasonable safeguards and management measures should 
be implemented where NMLs are exceeded either during or outside of the recommended standard 
hours for construction work. The standard hours are Monday to Friday between 7am and 6pm and 
Saturday between 8am and 1pm. They represent the times of the day when residential receivers 
are likely to be less sensitive to noise impacts. Consequently, during the recommended standard 
hours for construction work, the NMLs for residential receivers are less stringent (i.e. higher). For 
all other receiver-types, the NMLs are based on when the receiver is likely to be used/occupied. 
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Residential receivers 
For residential receivers, two NMLs are established under the ICNG. The first represents the limits 
above which the receiver is considered likely to be affected by noise (termed ‘noise affected’). This 
is derived from the determined RBL plus an additional permissible level of construction noise. The 
second, more stringent, NML is an absolute limit above which there is anticipated to be notable 
affects (termed ‘highly noise affected’). Table 6-14 summarises these NML’s and how they are 
defined.  
 
Table 6-14 Noise management levels at residences using Quantitative Assessment 

Recommended 
hours 

Time of day NML LAeq(15 minute)
1 

 
 
Standard hours 

Monday to Friday - 7 am to 6pm 
 
Saturday - 8am to 1 pm 
 
No Work on Sundays or Public Holidays 

Noise affected 
RBL2 + 10 dB 

Highly noise affected3 
75 dB(A) 

Outside 
recommended 
standard hours 

- Noise affected 
RBL2 + 5dB 

1
 Noise levels apply at the boundary that is most exposed to construction noise and at a height of 1.5 m above ground level.  If the property 

boundary is more than 30m from the residence, the location for measuring or predicting noise levels is at the most noise-affected point 

within 30m of the residence.  Noise levels may be higher at upper floors of the noise-affected residence. 
2
 RBL is the Rating Background Level as defined in the EPA Industrial Noise Policy. 

3
 LAeq 15-minute  75 dB is highly likely to generate strong community reactions and should be avoided. 

 
Applying the methodology outlined above, the NML’s associated with the construction phase of the 
proposal for residential noise receivers are presented in Table 6-15. 
 
Table 6-15 Noise management levels - residential 

Location 
Construction 

Hours 
Period RBL 

Noise Management 
Level 

L1 

NCA 1, 2, 
4, 5 and 6 

Standard 
construction hours 

Day 57 67 

Outside standard 
construction hours 

Day 57 62 

Evening 44 49 

Night 38 43 

L2 

NCA 7 

Standard 
construction hours 

Day 45 55 

Outside standard 
construction hours 

Day 45 50 

Evening 39 44 

Night 301 35 

L3 

NCA 3 

Standard 
construction hours 

Day 49 59 

Outside standard 
construction hours 

Day 49 54 

Evening 39 44 

Night 301 35 
1 Where the RBL is found to be less than 30dBA, then it is set to 30dBA in accordance with EPA’s Noise Policy for Industry 
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Sleep disturbance assessment criteria  
Guidance indicating the potential for sleep disturbance is set out in the NSW Environmental 
Criteria for Road and Traffic Noise (EPA, 1999). Sleep disturbance criteria for the proposal is 
summarised in Table 6-16. 
 
Table 6-16 Sleep disturbance criteria 

Location RBL Sleep Disturbance Criteria 

L1 

NCA 1, 2, 4, 5 and 6 
38 53 

L2 

NCA 3 
301 45 

L3 

NCA 7 
301 45 

1 Where the RBL is found to be less than 30dBA, then it is set to 30dBA in accordance with EPA’s Noise Policy for Industry 

 
In addition, the internal noise level for a good night sleep has been investigated. World Health 
Organisation (1999) also states that: 
 

“as a rule for planning for short term or transient noise events, for a good sleep over 8 
hours the indoor sound pressure level measured as a maximum instantaneous value 
should not exceed approximately LAmax 45 dB(A) more than 10 or 15 times per night”.  

 
Taking consideration of the building façade with the window slightly open, the noise reduction 
achieved through the façade is around 10 dB(A) and therefore the external noise levels at the 
façade is 45 + 10 = LAmax 55 dB(A). 
 
Non-residential receivers (Commercial) 
There are also a number of commercial noise sensitive receivers in the area where additional 
NML’s apply. For these noise sensitive receivers (located within NCA’s 8 to 10), an external NML 
of LAeq(15 minutes) 70dB(A) applies.  
 
Construction phase – vibration  
The OEH technical guideline for assessing vibration provides evaluation methods to assess the 
human response from continuous, impulsive and intermittent vibration in buildings from 1Hz to 
80Hz which is based on British Standards 6472:2008 “Evaluation of the Human Exposure to 
Vibration in Building (1Hz to 80Hz)”.  
 

The OEH guidelines also include a section on mitigation when the predicted vibration value 
exceeds the criteria.  Vibration mitigation may be achieved by way of: 

 Controlling the vibration at the source, using the application of Best Management 
Practice (BMP) and Best Available Technology Economically Achievable (BATEA) 

 Controlling the transmission of vibration 

 Controlling the vibration at the receiver. 
 
Table 6-17 provides a summary of vibration management level criterion at the sensitive receivers. 
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Table 6-17 Human perception and cosmetic damage criteria (Peak Velocity, mm/s) 

Type 

 

 

Time 

Human Perception and cosmetic damage criteria 

Human Perception (mm/s) Cosmetic 

damage 

(mm/s) 
Continuous 

vibration 

Impulsive 

vibration 

Residential 
Day time 0.28 to 0.56 8.6 to 17 

5 
Night time 0.20 to 0.40 2.8 to 5.6 

Commercial 
Day time 

0.56 to 1.10 18 to 36 20 
Night time 

 
Safe working distances for vibration intensive plant 
Roads and Maritime Construction Noise and Vibration Guidelines (RMS, 2016b) identifies 
minimum working distances from sensitive receivers for typical items of vibration intensive plant. 
Table 6-18 presents the minimum recommended working distances for cosmetic damage which 
must be adhered to at all times, unless otherwise approved by Roads and Maritime or under the 
environmental license as relevant. 
 
Table 6-18 Recommended minimum working distances for vibration intensive plant 

Plant item Rating / 
Description 

Minimum working 
distance (m) 

Cosmetic 
damage 
(BS7385) 

Human 
response (OEH 

Guideline) 

Vibrator roller < 50 kN (typically 1-2 
tonnes) 

5 15 to 20 

< 100 kN (typically 2-4 
tonnes) 

6 20 

< 200 kN (typically 4-6 
tonnes) 

12 40 

< 300 kN (typically 7-13 
tonnes) 

15 100 

< 300 kN (typically 13-18 
tonnes) 

20 100 

> 300 kN (typically > 18 
tonnes) 

25 100 

Small hydraulic hammer (300 kg – 5 to 12 tonne 
excavator) 

2 7 

Medium hydraulic hammer (900 kg –12 to 18 tonne 
excavator) 

2 23 

Large hydraulic hammer (1600 kg – 18 to 34 tonne 
excavator) 

2 73 

Vibratory pile driver Sheet piles 2-20 20 

Pile boring ≤ 800 mm 2 
(nominal) 

4 
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Plant item Rating / 
Description 

Minimum working 
distance (m) 

Cosmetic 
damage 
(BS7385) 

Human 
response (OEH 

Guideline) 

Jackhammer Hand held 1 
(nominal) 

2 

 
The minimum working distances are indicative and vary depending on the particular item of plant 
and local geotechnical conditions.  They apply to cosmetic damage of typical buildings under 
typical geotechnical conditions. Vibration monitoring is recommended to confirm the minimum 
working distances at specific sites. 
 
Operational phase – noise 
 
RMS Noise Criteria Guideline (NCG) 
Roads and Maritime developed the Noise Criteria Guideline (NCG) (RMS, 2016a) and the Noise 
Mitigation Guideline (NMG) to implement the intentions of the 2011 NSW EPA (DECCW) Road 
Noise Policy (RNP) (EPA, 2011) on state road projects. The RMS NCG describes the principles to 
be applied when assigning minor works, new and redeveloped road types and transition zones. 
The intention in all situations is to meet the following principles: 
1. Criteria are based on the road development type a residence is affected by due to the 

road project 
2. Adjacent and nearby residences should not have significantly different criteria for the 

same road 
3. Criteria for the surrounding road network are assessed where a road project 

generates an increase in traffic noise greater than 2.0 dB(A) on the surrounding 
network 

4. Protect existing quite areas from excessive changes in amenity due to traffic noise. 
 
RMS Noise Mitigation Guideline (NMG)  
The Noise Mitigation Guideline (NMG) describes how receivers qualify for consideration of noise 
mitigation based on exceedance of NCG criteria.  The NMG references the NCG criteria as this is 
the method used to determine how project specific criteria are set.  
 

The NMG describes the principles to be applied when reviewing if noise mitigation is feasible and 

reasonable.  The intention in all situations is to meet the following principles: 

5. Communities should receive reasonable and equitable outcomes 
6. Noise mitigation should be designed to reduce noise levels to the criteria at qualifying 

receivers 
7. Priority should be given to reducing noise during corridor planning and road design 

where there may be greater opportunity to provide cost effective and integrated 
outcomes with better urban design 

8. Following corridor and road design residual exceedances of noise criteria may be 
addressed at qualifying receivers using in order of preference quieter road 
surfaces/pavements, barrier and at-property treatments 

9. Incidental benefits from the noise mitigation designed for qualifying receivers should 
be recognized at all receivers within a community where noise levels exceed WHO 
guidelines 

10. Noise barrier evaluation process must: 
a. Give preference to reducing outdoor noise levels and the number of at-

property treatments 
b. Provide efficient barrier heights and extents without disregarding lengths of 

effective noise barrier in front of eligible groups of receivers 
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11. Noise mitigation shall be evaluated and installed where feasible and reasonable. 
 

As the Empire Bay Drive, Cochrone Street and The Scenic Drive intersection upgrade is 
considered a minor works, any noise levels increase by more than 2.0 dB(A) would qualify for 
noise mitigation, as described above. 
 

Residential receivers 
The RMS Noise Criteria Guideline (NCG) classifies the proposal as minor works. As described in 
Section 6.6 of the NCG, the existing road criteria from Table 8 of the Road Noise Policy (EPA, 
2011) (reproduced as Table 6-19 below) are applied for minor works development where the minor 
works increases noise levels by more than 2.0 dB(A) relative to the existing noise levels at the 
worst affected receiver. Table 6-19 summarises the road category to establish the noise 
assessment criteria based on the type of road and the land use developments. 
 
Table 6-19 Operational road traffic noise criteria for residential receivers 

Road Category 
Type of project / 

land use 

Assessment Criteria dB(A) 

Day 
(7am - 10pm) 

Night 
(10pm-7am) 

Freeway/ arterial/  
sub-arterial roads 

2. Existing residences affected by 

noise from redevelopment of 

existing freeway/arterial/sub-

arterial roads. 

3. Existing residences affected by 

additional traffic on existing 

freeways/arterial/sub-arterial roads 

generated by land use 

developments. 

LAeq, (15 hour) 
60 (external) 

LAeq, (9 hour) 
55 (external) 

 
Sleep disturbance during operation 
Road traffic operating during the night has the potential to disturb people’s sleep patterns. 
Maximum noise levels must be assessed to evaluate potential sleep disturbance impact from road 
traffic noise. 

At locations where road traffic is continuous rather than intermittent, the Leq,9hr(Night) target noise 
levels should sufficiently account for sleep disturbance impacts. However, where the emergence of 
Lmax over the ambient Leq is equal to or greater than 15 dB(A), the Leq(9hr) criteria may not sufficiently 
account for sleep disturbance impacts. A “maximum noise event” can therefore be defined as any 

pass-by for which: Lmax- Leq(1hr)  15 dB(A). For assessing sleep disturbance for intermittent road 
traffic, the following should be applied.  

 Maximum internal noise levels below 50-55 dB(A) are unlikely to cause awakening reactions 

 One or two noise events per night with maximum internal noise levels of 65-70 dB(A) are not 
likely to significantly affect (people’s) health and well-being. 

 
Roads and Maritime Management of Noise from Traffic Control Signal Audio – Tactile Push 
Buttons  

A section of the Roads and Maritime management framework on audio tactile push button has 
been reproduced in the following section: 

“As the audio tactile push buttons produce short duration high noise levels, an EIA 
maximum noise goal of 15dB(A) over the assumed internal sleeping accommodation noise 
level of 35dB(A) should be applied. 

As most houses, regardless of the construction type, will achieve 10dB noise reduction 
through the building façade with windows open, the appropriate external noise performance 
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standard for evaluating impacts associated with new traffic signal installations is 35+15+10 
= 60dB(A) LMax” 

Therefore, based on the above requirements, the applicable noise goal for the assessment of 
audio tactile noise from traffic control signal audio is 60 dB(A) Lmax, outside affected bedroom 
window of a dwelling during the night period.  

In addition to the above noise goal, the RMS management framework also states: 

“Additional noise management strategies will need to be investigated if the LMax ‘walk’ 
phase audio signal noise level exceeds the L90 background noise levels by greater than 15 
dB(A).” 

 
Based on the measured L90 noise levels for each period, the applicable compliance noise goals at 
the façade of a building are presented in Table 6-20. 
 
Table 6-20 Noise goals for Audio Tactile Operations 

Applicable Noise Goals, LAmax – dB(A) 

Day Evening Night 

57+15=72 44+15=59 38+15=53 

 
Non-residential receivers 
There are a number of non-residential receivers in the study area. Table 6-21 presents the 
applicable noise criteria for non-residential noise sensitive receivers. The NCG states that for 
existing roads that are affected by more than a 2 dB increase due to the changes introduced under 
the proposal, feasible and reasonable safeguards and management measures should be 
investigated for affected sensitive receivers. 
 
Table 6-21 Road traffic noise assessment criteria for non-residential sensitive land uses 

Existing sensitive 
land use 

Assessment criteria- dB(A) 

Additional Consideration Day 

(7am – 10pm) 

Night 

(10pm – 7am) 

Commercial and 
Industrial Premises 

Shopping Mall 

LAeq,45-55 

(Internal) 

 

Small Retail 
Stores 

(general)  

LAeq  45-50 

(Internal) 

Shopping Mall 

LAeq,45-55 

(Internal) 

 

Small Retail 
Stores (general)  

LAeq  45-50 

(Internal) 

 

Information on desirable internal 
noise levels is contained in 
Australian Standard 2107:2000. 
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6.3.4 Potential impacts 

Construction 

Construction noise 
This construction noise impact assessment is indicative. It is subject to change, based on the 
construction contractor’s finalised staging of works and their choice of equipment types and 
numbers and their program for implementation.  
 
Construction of the proposal is planned to commence in 2018 and would take about 16 months to 
complete. To minimise disruption to daily traffic and disturbance to surrounding land owners and 
businesses, it would be necessary to carry out some work outside of these hours.  
 
Construction plant and equipment required for the proposal and the associated sound power levels 
(SWL) for the equipment during each of the main construction activities are outlined in Table 6-22 
below. 
 
Table 6-22 Construction plant and equipment sound power level (dB(A)) 

Activity Plant/ Equipment SWL, LAeq 

Activity 

total LAeq, 

SWL 

Activity total 

LA1, SWL 

Mobilisation & 

Site 

Establishment 

Truck (medium rigid) 

Road truck 

Scissor lift 

Franna Crane 

103 

108 

98 

98 

115 116 

Utility, property 

service 

adjustment 

Excavator (tracked) 35t 

Dump truck 

Franna crane 20t 

Pneumatic hammer 

Concrete saw 

Vacuum truck 

Backhoe 

Power generator 

110 

110 

98 

113 

118 

109 

111 

103 

116 116 

Corridor Clearing 

Bulldozer D9 

Excavator (tracked) 35t 

Chainsaw 4-5 hp 

Tub grinder/mulcher 40-

50hp 

Dump truck 

116 

110 

114 

116 

110 

121 

Not 

recommended 

outside 

standard 

construction 

hours 

Bulk earthworks 

Bulldozer D9 

Scraper 651 

Excavator (tracked) 35t 

Hydraulic hammer 

Grader 

Dump Truck 

Compactor 

Roller (large pad foot) 

Watercart 

116 

110 

110 

122 

113 

110 

106 

109 

107 

123 

Not 

recommended 

outside 

standard 

construction 

hours 

Bridge works Franna Crane 20t 98 120 124 
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Activity Plant/ Equipment SWL, LAeq 

Activity 

total LAeq, 

SWL 

Activity total 

LA1, SWL 

Piling rig – bored 

Power Generator 

Concrete pump 

Concrete truck 

Compressor 

Pneumatic hammer 

Welding equipment 

112 

100 

102 

109 

109 

115 

105 

Drainage 

infrastructure 

Backhoe 

Franna crane 20t 

Excavator (tracked) 35t 

Concrete truck 

Truck compressor 

Vibratory roller 

Road truck 

110 

98 

110 

109 

75 

109 

108 

115 116 

Paving/asphalting 

(inc concrete 

sawing) 

Pavement laying machine 

Dump truck 

Asphalt truck & sprayer 

Concrete truck 

Smooth drum roller 

Concrete saw 

114 

110 

103 

109 

107 

118 

118 130 

Road furniture 

installation 

Road truck 

Scissor lift 

Franna crane 20t 

Line marking truck 

108 

98 

98 

108 

110 116 

De-establishment 

Bulldozer D9 

Scraper 651 

Excavator (tracked) 35t 

Hydraulic hammer 

Grader 

Dump Truck 

Compactor 

Roller (large pad foot) 

Watercart 

116 

110 

110 

122 

113 

110 

106 

109 

107 

123 

Not 

recommended 

outside 

standard 

construction 

hours 

Re-surfacing 

works 

Daymakers 

Pavement profiler 

Dump truck  

Front end loader 

Pavement laying machine 

Asphalt truck & sprayer 

Smooth drum roller 

98 

117 

110 

112 

114 

106 

107 

118 123 
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The description of the activities defined by the RMS road construction noise estimator is as follows: 

 Mobilisation and site establishment  
Installation construction boundary hoardings/fences and traffic barriers. 

 Utility, property service adjustment 
Adjustment of property boundaries (where required), relocation of services. 

 Corridor Clearing 
General land clearing, tree and stump removal, topsoil striping, loading. 

 Bulk earthworks 
Formation of road alignment. Excavation of soil and rock, hammering/rock breaking. Drilling, 
loading, haulage, compaction of fill area, grading. 

 Bridge works (Kincumber Creek path and supporting structure)  
Casting, concrete pours, placement of pre-cast element, piling (mainly bored). 

 Drainage infrastructure 
Excavation of trenches and pits, delivery and placement of precast pipes and pits, filing and 
compacting. 

 Paving/asphalting (including concrete sawing)  
Delivery of raw materials. Placement of surface material and saw cutting. 

 Road furniture installation 
Signposting and line marking. 

 Resurfacing works 
Milling the asphalt to expose the underlying concrete, then laying new asphalt. 

 
Predicted noise levels generated during each stage of the proposal, along with the NML’s for each 
NCA, are summarised in Table 6-23. Table 6-24 summarises the noise impacts created by the 
proposal and identifies which NCA’s are “noise affected” or “highly noise affected” in accordance 
with the criteria set out in Table 6-14.  
 
Terms referred to in Table 6-24 are explained in Section 6.3.3 and outlined below: 

 Noise affected - Noise Management Level (NML) exceeded (RBL + 10 dB) 

 Highly intrusive (>20 dB(A) above NML) 

 Highly noise affected - RBL exceeds above 75dB 
 
A breakdown of predicted noise levels across all ten noise catchment areas for each main activity 
in all construction stages is provided in Chapter 7 of Appendix K. 
 

 



 

Empire Bay Drive at The Scenic Road, Kincumber Intersection Upgrade 
Review of Environmental Factors 

86 

Table 6-23 Predicted noise levels for each construction stage for each NCA 

NCA NML LAeq (15 min) dBA Predicted noise level per stage LAeq dBA 

D O E N Early 
works 

1 2 3 4A and 
4B 

5A and 
5B 

5C and 
5D 

6 7 8 

1 67 62 49 43 32-55 36-54 36-55 32-55 41-51 44-66 41-51 46-56 46-72 35-54 

2 67 62 49 43 35-63 38-70 38-66 42-65 44-73 57-74 45-68 52-66 49-74 45-66 

3 59 54 44 35 42-80 44-77 44-72 51-79 52-84 55-75 52-81 57-73 47-74 48-75 

4 67 62 49 43 51-82 46-63 46-77 52-82 53-59 60-76 54-60 51-62 52-76 54-62 

5 67 62 49 43 43-70 41-53 41-71 43-73 45-52 50-62 45-51 45-54 42-63 47-52 

6 67 62 49 43 48-75 45-57 45-83 49-77 48-53 56-68 48-53 48-56 48-68 53-58 

7 55 50 44 35 47-69 49-60 49-69 49-67 52-56 54-63 53-57 52-59 47-64 57-60 

8 70 (applies when properties are in use) 46-67 50-78 49-70 50-73 55-84 56-75 54-78 56-76 48-72 58-72 

9 70 (applies when properties are in use) 35-55 40-58 40-57 42-61 46-60 51-68 45-57 52-62 44-67 35-59 

10 70 (applies when properties are in use) 19-55 26-52 18-55 23-55 25-50 30-63 25-49 28-56 48-79 25-63 

D: standard hours, O: out of hours, E: evening, N: night 
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Table 6-24 Potential noise level exceedances - construction 

Work stage 

Noise impact 

Standard hours 
Outside standard 

construction hours 
(OOHW) 

Early works – bulk earth work and 
road furniture installation 

Noise affected NML 
exceeded for NCA’s 5 and 7. 
Highly affected NML 
exceeded for residents within 
NCA’s 3, 4 and 6.  

Highly affected NML noise 
levels at NCA’s 2, 3, 4, 5, 6 
and 7.  

Stage 1: Site establishment – 
bulk earth work and mobilisation 
activities 

Noise affected NML 
exceeded for residents within 
NCA’s 2, 3 and 8. 

Noise levels raised above 
the NML for all NCA’s.  

Stage 2: North west of 
intersection - clearing corridor 
works, utility/property/services 
adjustment works, drainage 
infrastructure and bus stop 
installation, bridge works 

NML’s exceeded for 
residents located within 
NCA’s 3, 4, 5, 6 and 7. Highly 
affected NML exceeded 
during bridgeworks NCA’s 4 
and 6. 

If work is required outside 
standard hours, NML would 
be exceeded for NCA’s 1 to 
7.  NML for NCA 3 and 7 
would be exceeded by 37 
and 29 dB(A) respectively 
during utility adjustment. 
NML for NCA 4 and 6 
exceeded by 34 and 
40 dB(A) during bridgework.    

Stage 3: North east of 
intersection - clearing corridor 
works, utility/property/services 
adjustment works, drainage 
infrastructure and bus stop 
installation works 

Highly affected noise levels 
exceeded for residents within 
NCA 3, 4 and 6.  

Noise levels raised above 
the NML for all NCA’s. 

Stage 4A and 4B: South-west 
corner and south east corner of 
intersection – drainage 
infrastructure, 
utility/property/services 
adjustment works 

Highly affected NML 
exceeded for NCA 3 and 8. 

NML exceeded for NCA 
1,2,3,4 and 7 (if works 
required outside standard 
hours).  

Stage 5A and 5B: Empire Bay 
Drive (north and south) - 
Resurfacing works 

Highly affected NML 
exceeded for NCA 3 and 4.  

NML exceeded for NCA 2, 
3, 4, 6 and 7 (if works 
required outside standard 
hours).  

Stage 5C and 5D: Intersection – 
Resurfacing works 

Highly affected NML 
exceeded for NCA 3 and 8. 

NML exceeded for NCA 2, 
3, 4 and 7 (if works required 
outside standard hours).  

Stage 5E: Empire Bay Drive 
(Kerta Road to Bridge Street) – 
Resurfacing works 

Highly affected NML 
exceeded for NCA 1 and 2. 

NML exceeded for NCA 1, 
2, 3 and 7 (if works required 
outside standard hours). 

Stage 6: Roundabout and median 
islands – Drainage infrastructure 

Highly affected NML 
exceeded for NCA 3 and 8. 

NML exceeded for NCA 2, 
3, 4 and 7 (if works required 
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Work stage 

Noise impact 

Standard hours 
Outside standard 

construction hours 
(OOHW) 

outside standard hours). 

Stage 7: Carriageway – 
paving/asphalting, road furniture 
installation 

Highly affected NML 
exceeded for NCA 3, 4, 7 and 
10. 

NML exceeded for NCA 1, 
2, 3, 4 and 7.  

Stage 8: De-establishment NML exceeded for NCA 3 
and 8.  

Works outside standard 
hours are not expected. But 
if they occur, NML would be 
exceeded for NCA 2, 3, 4, 6 
and 7. 

 

The predicted noise levels associated with three of the construction stages are expected to be 
above the noise management levels (highly intrusive; >20 dB(A) above NML) during standard 
construction hours (maximum exceedance 25 dB(A)) and for all the stages during outside standard 
construction hours (maximum exceedance 49 dB(A)) for NCA 3 (27, 31 and 33 Empire Bay Drive, 
929 and 932 The Scenic Road and 2,4 and 6 Sundowner Avenue). The receivers in NCA 3 are 
located closest to the proposed work area. The noisiest activities identified are bulk earth removal, 
utility, property and services alignment, clearing corridor and resurfacing/paving.  
 
Construction traffic 
Based on the traffic movements generated by the construction activities, it is not expected that the 
traffic noise levels would increase by 2 dB(A) above the existing traffic noise levels due to the 
relatively large traffic movements on Empire Bay Drive. 
 
Table 6-25 shows the noise levels change due to construction work. The change in noise levels for 
both Empire Bay Drive and The Scenic Road are predicted to be lower than the existing traffic 
noise levels. 
 
Sleep disturbance -construction 
Table 6-26 details the predicted sleep disturbance impact on noise catchment areas. Instances 
where the noise criteria are exceeded are highlighted in bold.  
 

The maximum noise levels are predicted to exceed the sleep disturbance criteria at all of the noise 
catchment areas at some stage of the works if construction works are undertaken during the night, 
as per Table 6-26.  
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Table 6-25 Change in traffic noise level during construction work 

Description 
Empire Bay Drive The Scenic Road 

Day Night Day Night 

Road Surface DGA DGA DGA DGA 

Existing Speed (km/hr) 60 60 60 60 

Speed during construction (km/hr) 40 40 40 40 

Existing Traffic 
Volume 

Light Vehicles 159051 11031 8518 740 

Heavy Vehicles 9541 881 543 88 

Additional traffic 
due construction 

works 

Light Vehicles 30 30 30 30 

Heavy Vehicles 20 20 20 20 

Change in noise levels (dBA) -1.5 -1.1 -1.5 -0.7 

Note 1: traffic volumes from Empire Bay Drive (South of Shipwright Lane) 

 

Vibration - construction 
The most significant vibration generating actives have been identified as being associated with 
compacting works.  
 
The noise and vibration assessment reviewed the vibration level of compacting equipment 
operation at the nearest sensitive receivers within NCA 3 (2 Sundowner Avenue, 27 and 31 Empire 
Bay Drive) and NCA 8 (30 Empire Bay Drive), which are located within around 7m to 10m of the 
proposed works. Assuming medium size compactors and excavators are used, structural damage 
is considered unlikely. However, it is possible that the vibration impact could cause human 
annoyance at sensitive receivers located within the vicinity of the works due to the proximity to the 
works area. 
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Table 6-26 Sleep disturbance impact LA1 – dB(A) 

 
 
 
 
 
 
 
 
 
 
 

 

Note:  MS  Mobilisation Site 

 BW Bridge works 

 UA  Utility Adjustment  

 PA  Paving/asphalting  

 RF road furniture installation 

 

 

NCAs 

Stage 
1 Stage 

2 BW 

Stage 3 Stage 
5A&5B 

Stage 
5C&5D 

Stage 
5E 

Stage 
6 

Stage 7 Noise 
Criteria 

MS UA BW PA RF 

NCA 1 37-47 51-59 33-49 51-59 49-71 46-56 61-84 57-57 66-84 52-70 53 

NCA 2 39-63 55-64 43-60 55-64 62-79 50-73 62-80 53-67 69-86 54-72 53 

NCA 3 45-70 58-69 52-74 58-69 60-80 57-86 57-66 58-74 67-86 53-72 45 

NCA 4 47-56 64-81 52-63 65-86 65-81 59-65 53-61 52-63 72-88 58-76 53 

NCA 5 42-46 60-75 44-49 60-77 55-67 50-56 50-57 46-55 62-75 48-61 53 

NCA 6 46-50 65-87 49-54 64-81 61-73 53-58 52-58 49-57 68-80 54-66 53 

NCA 7 50-53 60-74 50-55 59-71 59-68 58-62 54-61 53-60 67-76 53-62 45 
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Operation 

Results of the noise prediction modelling shows the difference in noise levels between the 
“Year 2029 No-Build” scenario and “Year 2029 Build” scenario to be within the 2.0 dB(A), 
with the exception of one residential receiver located within NCA 3 (27 Empire Bay Drive). At 
this location, the predicted difference between noise levels for the “build’ and “no-build’ 
scenarios are expected to increase by 2.2 dB(A) during the day, and 2.0 dB(A) during the 
night. The predicted increase in noise level in excess of 2.0 dB(A) at R19 is due to the 
proposed intersection upgrade being located closer to the receiver. Therefore, Receiver ID 
R19 (27 Empire Bay Drive) qualifies for consideration of noise mitigation.   
 
Sleep disturbance - operation 
An analysis of the measured maximum noise events at monitoring location L3 was 
undertaken to determine the sleep disturbance impact on the noise sensitive receivers. As 
the monitoring location L3 was placed at a similar distance to the road kerb as the nearest 
residential receiver, the measured noise levels at monitoring location L3 are likely to 
represent the noise impact following the proposed intersection upgrades. The noise 
monitoring results presented Table 6-27 indicates the range of Lmax traffic noise levels during 
the night period. 
 
Table 6-27 Maximum Noise Levels (dB(A)) 

Monitoring 

Location 

Monitored Lmax Lmax – Leq 

L3 54- 92 21 - 36 

 

Based on the collected monitoring data, the expected maximum noise levels at nearest 
receivers may potentially cause sleep disturbance. The assessment indicates that the 
proposal overall is likely to reduce the maximum noise levels due to the following: 

 An improved road surface which is likely to reduce road irregularities and associated 
maximum noise level events; 

 Improved traffic flows through the intersection. 
 

The signalised pedestrian crossing proposed to be installed at 17 Empire Bay Drive may 
also potentially impact the nearest sensitive residential receiver due to the beeping noise 
associated with this piece of infrastructure.    
 
The received noise levels based on the loudest audio tactile noise levels are presented in 
Table 6-28.  
 
Table 6-28 Predicted noise levels – Audio Tactile Noise – dB(A) 

Receivers Approximate 

distance to 

Audio Tactile 

(m) 

Predicted 

Noise 

Levels, 

LAmax 

Compliance Noise Goal 

Day Evening Night 

15 Empire Bay Drive 24 62 72 59 53 

17 Empire Bay Drive 17 65 72 59 53 

19 Empire Bay Drive 20 64 72 59 53 
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As shown in Table 6-28 the predicted noise levels associated with audio tactile noise on high 
volume setting are expected to raise the noise goal during the evening and night time 
periods. Adjustment to the volume output from high to low setting would reduce the noise 
level by 6 dB(A). By applying the low volume output setting, the predicted noise levels at the 
noise sensitive receivers would comply with the evening noise goal, however, it is still 
predicted to exceed the noise goal during the night time period. Therefore, the following 
feasible and reasonable noise management strategies were considered: 

 Restrict the operation of the audio signal during night time period however, an 
accessibility needs assessment should be carried out to determine the necessity to 
operate the audio tactile during night period 

 The necessity of closing the existing window of affected dwellings 

 Using the low setting with automatic gain control system on the pedestrian push button. 
 
The audio tactile noise is expected to comply with the noise goal during nighttime provided 
the AGC and low volume setting are used. 
 
Vibration - Operation 

It is unlikely that ground vibration generated by road traffic would have any impact due to the 
proposed upgrade, as the traffic volume, speed limit and type of traffic would remain the 
same. The improved road surface and smooth traffic flow around the upgraded roundabout 
are expected to decrease the transient vibration events such as sudden stopping/braking of 
the vehicles. 
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6.3.5 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Noise and 
vibration 

A Noise and Vibration Management Plan (NVMP) will be prepared 
and implemented as part of the CEMP. The NVMP will generally 
follow the approach in the Interim Construction Noise Guideline 
(ICNG) (DECC, 2009) and identify: 

 All potential significant noise and vibration generating activities 
associated with the activity 

 Feasible and reasonable mitigation measures to be implemented, 
taking into account Beyond the Pavement: urban design policy, 
process and principles (Roads and Maritime, 2014a) 

 A monitoring program to assess performance against relevant 
noise and vibration criteria  

 Arrangements for consultation with affected neighbours and 
sensitive receivers, including notification and complaint handling 
procedures 

 Contingency measures to be implemented in the event of non-
compliance with noise and vibration criteria. 

Contractor Detailed design 
/ pre-
construction 

Core standard 
safeguard 
 
Section 4.6 of QA 
G36 Environment 
Protection 

Noise and 
vibration 

All sensitive receivers (eg schools, local residents) likely to be 
affected will be notified at least 7 days prior to commencement of any 
works associated with the activity that may have an adverse noise or 
vibration impact. The notification will provide details of: 

 The project  

 The construction period and construction hours 

 Contact information for project management staff 

 Complaint and incident reporting 

 How to obtain further information.   

Contactor Detailed design 
/ pre-
construction 

Core standard 
safeguard  
 
 

Noise and Avoid unnecessary revving of engines and turn off plant that is not Contractor  Construction Additional 
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

vibration being used / required. 
 
Use only non-tonal reverse alarms (broadband alternatives are 
needed).  Where possible organise the site so that delivery trucks and 
haulage trucks only drive forward to avoid the use of reversing alarms. 
 
Organise and schedule the equipment operations to limit the noisiest 
machines operating simultaneously. 
 
Site set up/movement of plant/delivery of materials/waste removal to 
site should generally be restricted to the daytime period.   
 
Truck drivers are to be informed of site access routes, acceptable 
delivery hours and must minimise extended periods of engine idling. 
 
Ensure there is no unnecessary shouting or loud stereos/radios on-
site.  There must be no dropping of materials from heights, throwing of 
metal items, or slamming of doors. 
 
Equipment must be inspected on a regular basis and maintained as 
necessary, to ensure it is in good working order.  This must include 
inspections of the condition and performance of mufflers. 
 
Construction equipment with the most effective mufflers, enclosures 
and low-noise tool bits and blades must be procured and utilised for 
the project. 
 
Where reasonable and feasible the quietest equipment suitable for a 
task should be used instead of noise-intensive equipment. 
 

safeguard 



 

Empire Bay Drive at The Scenic Road, Kincumber Intersection Upgrade 
Review of Environmental Factors 

95 

Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Work is to be scheduled during standard construction hours where 
feasible and reasonable.   
 
Work generating high vibration levels should be scheduled during less 
sensitive time periods. 
 
Provide construction respite period during normal hours and out- of-
hours work (See Appendix 3 of the Construction Noise and Vibration 
report (Appendix J) for details). 
 
Use quieter and less noise and vibration emitting construction 
methods where feasible and reasonable. 
 
Reduced equipment power- Use only the necessary size and power. 

Sleep 
disturbance 

To minimise the potential for sleep disturbance, where out of hours 
works are proposed to be undertaken at night, the following controls 
should be implemented where feasible and reasonable:  

 Work outside of standard hours should be performed in 
accordance with the Construction Noise and Vibration Guideline 
(RMS, 2016b).  

 Path controls that shield stationary noise sources and/or or shield 
sensitive receivers from noisy activities. 

 Schedule activities which are likely to cause maximum noise 
events such as deliveries, moving material or equipment, 
compacting and demolition works to occur in standard hours 
where possible or before 11pm where possible  

 Avoid dropping tools or materials from height, striking materials, 
dragging materials or making metal on metal contact.  

 Educate workers on the importance of minimising noise and avoid 

Contractor Construction Additional 
safeguard 
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

creating short duration high noise level events.  

 Inform surrounding residents by mail of planned works prior to the 
works commencing. This should include follow up consultation 
after any extended out of hours work. 

 Contingency measures for night-time periods for when sleep 
disturbance criteria is exceeded. 

Noise As a general guide, construction work should be carried out in 
continuous blocks that do not exceed 3 hours each, with minimum 
respite period of one hour between each block. 

  Additional 
safeguard 

Noise and 
vibration 

A Complaint Management Plan would be developed and implemented 
by the contractor engaged for the Construction Works.  The Complaint 
Management Plan would at a minimum include provisions for the 
recommendations outlined above. 
 
Upon receiving any complaint regarding construction activities, the 
nominated contact must investigate the source of the complaint.  The 
aim would be for a Project representative to initiate a complaint 
investigation and to respond to all complaints as soon as possible.  
Where practicable a visit should be made to the complainant to verify 
the nature of the complaint and if justified appropriate action should 
be taken to cease or amend the activity causing the complaint. 
Attended noise and vibration monitoring should be carried out when a 
complaint is received. 

Roads and 
Maritime 

Pre-
construction, 
construction 

Additional 
safeguard  

Operational 
noise 

One residential receiver is eligible for consideration of noise 
mitigation. Roads and Maritime would consult with the landowner 
regarding appropriate noise mitigation, in line with the Roads and 
Maritime’s “Noise Mitigation Guideline”. 

Roads and 
Maritime 

Pre-
construction 

Additional 
safeguard 
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6.4 Soils and geology 

This section summarises the soil and geological impacts that are likely to occur when building and 
operating the proposal. A number of specialist studies have been undertaken by Douglas Partners 
and are summarised below: 

 Phase 1 Site Assessment (PSI). Preliminary Site Investigation for Contamination Due 
Diligence Investigation. Prepared by Douglas Partners, issued January 2016 

 Detailed Site Investigation for Contamination (DSI). Refer to Appendix L Detailed Site 
Investigation for Contamination Proposed Intersection Upgrade. Prepared by Douglas 
Partners, issued February 2018 

 Preliminary Site Investigation for Contamination, Kincumber Creek Culvert Works Area. Refer 
to Appendix I of Appendix L of this REF. Prepared by Douglas Partners, issued February 2018 

 Acid Sulfate Soil Assessment (ASS Assessment Report) and Management Plan. Refer to 
Appendix M. Prepared by Douglas Partners, issued February 2018 

 Report on Contamination Assessment. Refer to Appendix N. Prepared by Douglas Partners, 
issued February 2018. 

6.4.1 Methodology 

Initial investigations by Roads and Maritime, including community consultation, undertaken in early 
phases of design development revealed the potential presence of historic soil contamination. 
Specifically, the Darkinjung Local Aboriginal Land Council (LALC) raised the issue of potential 
contamination at Lot 500 DP823145; refer to Figure 6-7. 
 
The Darkinjung LALC commissioned a Phase 1 Site Assessment, referred to as a Preliminary Site 
investigation (PSI) (Douglas Partners, 2016), to qualitatively assess contamination status of Lot 
500. The PSI subsequently recommended further intrusive site investigations to quantitatively 
assess the type and extent of the contamination observed at the study area.  
 
The objectives of the PSI were to identify potential sources of contamination, types of 
contaminants, and extent of contamination within the soils, groundwater and surface water. The 
study also informed on the need to conduct further intrusive tests. 
 
In order to carry out the assessment the specialists undertook desktop investigations of the study 
area’s topography, geology, and hydrology. A database search of NSW EPA contaminated land 
register, NSW Department of Primary Industries-Water groundwater bores register, historical titles, 
and historical aerial photographs, was also undertaken. Finally, a visual assessment of the study 
area was conducted to identify potential sources of contamination. 
 
The Phase 1 Assessment (PSI) was prepared in accordance with NSW Guidelines for Consultants 
reporting on Contaminated Sites (OEH, 2011a) and Roads and Maritime’s Guideline for the 
Management of Contamination (RMS, 2013b). 
 
On the recommendation of the PSI, a Phase 2 Site Assessment, referred to as a Detailed Site 
Investigation for Contamination (DSI), was commissioned by Roads and Maritime in September 
2017 (Douglas Partners, 2018a). The DSI included soil and groundwater sampling and testing, 
subsurface gas testing and Acid Sulfate Soils (ASS) sampling and testing. 
 
The study area covered about 2064 m2, and extended from the road curb into the bushland 
reserve and comprised the grass/gravel surfaced road verge, a concrete footpath and then 
medium dense bushland (refer to Figure 6-8 and Figure 6-9). The only above ground structures 
present at the site were a bus shelter, telephone and street light poles and traffic signs.  
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Figure 6-7 Lot 500, the subject of the Phase 1 contamination assessment
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Figure 6-8 Detailed Site Investigation for Contamination - Study Area (red dashed line) in Lot 500 
 
The objective of the DSI was to verify the observations and findings of the PSI by carrying out field 
sampling and testing of soil, groundwater and subsurface gas in the suspected contamination 
footprint. The study area investigations included: 
 

 Surface gamma radiation and soil radiation analysis of 30 samples collected from four bores 

 Landfill gas analysis and volatile organic compound testing from eight bores 

 Gas and groundwater monitoring at two of the eight bores 

 Soil and groundwater sampling and testing for a range of hydrocarbons, PCB, pesticides, 
heavy metals and asbestos (soil only) 

 
The following table summarises the standards and guidelines used in the DSI for soil, groundwater 
and subsurface gas. 
 
Table 6-29 Standards and Guidelines applicable to the Detailed Site Investigation 

Environmental Factor Standard and Guideline 
 

Soil and groundwater Tier 1 assessment, comprising screening levels of Schedule B1, 
National Environment Protection (Assessment of Site Contamination) 
Measure 1999, as amended 2013 (NEPC 2013 – Ref 3). 

Soil radiation NSW Radiation Control Branch Radiation Safety Information Series No 
12: Clean-up and Disposal of Radioactive Residues from Commercial 
Operations Involving Mineral Sands. 

Subsurface gas Preliminary screening method, as recommended in Guidelines for the 
Assessment and Management of Sites Impacted by Hazardous Ground 
Gases (NSW EPA – 2012 – Ref 6)). 
Threshold concentrations from Environmental Guidelines: Solid Waste 
Landfills (NSW EPA 2016 – Ref 7) 

 
Additionally, in order to inform on the construction methodology for the proposed works, a 
geotechnical assessment was conducted in November 2017 (Douglas Partners, 2017), and 
verification of the presence or likely presence of ASS (Douglas Partners, 2018b) was also 
undertaken. 
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Figure 6-9 Detailed Site Investigation Test location plan 
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Acid sulfate soils 
The assessment was carried out with reference to the NSW Acid Sulfate Soil Management 
Advisory Committee: Acid Sulfate Soil Manual 1998 (ASSMAC), the Queensland Acid Sulfate Soil 
Technical Manual (QASSIT) Soil Management Guidelines 2014 and the QASSIT Laboratory 
Methods Guidelines 2004. 
 
Boreholes, test pit investigations and screening tests were carried out in the study area. Thirty four 
soil samples were laboratory tested for indicators of acid sulfate soil conditions. Based on the 
results of the screening tests, five samples were forwarded to Envirolab Services Pty Ltd for 
Chromium Reducible Sulfur (Scr) testing. 
 
Geotechnical Survey 
Test pit investigations were conducted at 15 on-pavement sites, and six off-pavement sites. Hand 
auger drilling was conducted at four sites, and two bore holes were drilled. Drilling depths varied 
from 1.5 metres to 2.6 metres, depending on the type of test being conducted. 
 
All laboratory analysis was conducted by a National Association of Testing Authorities (NATA) 
accredited laboratory. 
 
DSI Addendum 
An addendum to the DSI was commissioned by Roads and Maritime in February 2018 to provide a 
preliminary site investigation (PSI) at the Kincumber Creek culvert, located on Empire Bay Drive 
(Appendix I of Appendix L of the REF). No intrusive investigation or testing was undertaken as part 
of the PSI. A surface gamma radiation survey of the Kincumber culvert site was undertaken along 
five transects from the road into the adjacent bushland. The study area for the PSI covers the 
general locality of the Empire Bay Drive culvert crossing of Kincumber Creek (refer to Figure 6-10); 
this includes the existing road area, extending up to about 10 metres into the footpath, road verge 
and private property. The only above ground structures present were telephone and street light 
poles and traffic signs. 
 

 
Figure 6-10 Preliminary Site Investigation Study Area (red dashed line) at the Kincumber Creek 
culvert crossing of Empire Bay Drive 
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The following sections provide a summary of the specialist soil investigation reports, geotechnical 
study and desktop research for ASS. This section also provides an assessment of potential 
impacts to soil resulting from the construction and operation activities of the proposal and 
recommended mitigated measures.  

6.4.2 Existing environment 

Soil landscape 
The study area has site elevations ranging from about RL 6 m AHD in the south to RL 2 m AHD in 
the north. Review of the local topographical mapping, and site observations, indicated that the 
study area is relatively flat with a slight slope down to the north and west towards Kincumber 
Creek. 
 
The soil landscape as described in the Soil Landscapes of the Gosford-Lake Macquarie 1:100,000 
Sheet (Murphy, 1993) identifies that the site is mapped within two soil landscapes: 

 Northern and southern parts of the site - Wyong Alluvial, comprises broad poorly drained 
deltaic floodplains and alluvial flats or Quaternary sediments on the Central Coast Lowlands 

 Central part of the site - Erina Erosional, comprises of undulating to rolling rises on low hills on 
the Terrigal Formation; the Terrigal formation typically weathers to form silty and sandy clay 
soils. 

 
The mapping indicates that site soils would generally comprise alluvial soils (i.e. Quaternary 
sediments), with only a small portion of the study area potentially comprising soils weathered from 
the underlying Terrigal Formation. Local knowledge, and the site walkover, indicated that 
subsurface conditions would be consistent with the local geological and soil landscape mapping, 
but filling may be encountered in some areas, possibly to depths of up to two metres, and is 
probably underlain by alluvial soil (Douglas Partners, 2017). 
 
The geotechnical test results and field observations indicated the following: 

 The investigation typically encountered pavement materials overlying subgrade fill and/or 
natural subgrade soils including clayey sand, sandy gravel, silty sand, sandy silt, clayey silt, 
silty clay, silt, sandy clay, clay, clayey gravel and gravelly clay. The clay soils ranged from low 
to high plasticity 

 The pavement typically comprises a wearing course overlying unbound base course and 
subbase of a total pavement thickness ranging from 100 mm to 1400 mm 

 Some areas may have been filled with up to two metres of topsoil. 
 
The 1:100,000 geology sheet for Gosford Lake Macquarie indicates two geological units within the 
proposal site: 

 Northern part of the site - Quaternary Alluvium comprises a mix of gravel, sand, silt and clay 

 Southern part of the site - Terrigal Formation, of the Narrabeen Group, comprises shale, 
quartz, sandstone and claystone. 

 
The erodibility and erosion hazard for the two soil landscapes described in the Soil Landscapes of 
the Gosford-Lake Macquarie 1:100,000 Sheet (Murphy, 1993) are summarised as follows: 
 
Wyong (wy) 

 Existing erosion: No appreciable erosion occurs over most of this landscape except for severe 
stream bank erosion along major drainage channels (Marschke 1989). 

 Limitations to development: Stream bank erosion hazard (localised) 

 Soil limitation: moderate erodibility 

 Erosion hazard in urban areas: slight top moderate. 
 
Erina (er) 

 Existing erosion: Little appreciable erosion is apparent where a good vegetative cover is 
present. Minor to moderate sheet erosion occurs in cultivated areas and areas which have 
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been overgrazed or disturbed by urban development. Slumping of steep roadside batters has 
occurred in many areas. 

 Limitations to development: very high erosion hazard 

 Soil limitation:  high erodibility 

 Erosion hazard in urban areas: very high. 
 
Acid Sulfate Soils 
Reference to the Gosford 1:25,000 Acid Sulfate (ASS) Soil Risk Map indicates the study area is 
mapped within or nearby to areas of known occurrence of acid sulfate soils or disturbed terrain 
(refer to  
Figure 6-11). The ASS soil assessment for the proposal found that natural soils in the north-west 
portion of the site comprise a mix of acidic and acid sulfate soils, and therefore may require 
management during the construction phase. The areas affected by acidic and/or acid sulfate soils 
would generally be limited to Cochrone Street and areas to the north of the existing roundabout on 
Empire Bay Drive. Furthermore, the results indicate the natural dark grey or brown mix of clayey 
silt, silt and silty sand and light grey silty clay are a mix of acidic and acid sulfate soils. These soils 
were encountered at depths below 0.4 m to 1.35 m (beneath non-acid sulfate soil filling). The exact 
extent of acidic and/or acid sulfate soils would be confirmed through further inspection and testing 
during construction by a suitably qualified professional.  
 

 
Figure 6-11 Mapping of Acid Sulfate Soils in the locality 
 
Surface water 
A detailed discussion and assessment of impacts on Kincumber Creek is provided in Section 6.5.2, 
along with drawings and images of the creek.  
 
Kincumber Creek built environment 
The built environment surrounding the Kincumber area comprises of: 

 North and West (down slope) – Kincumber Creek and then residential properties, sewage 
pumping station and Frost Reserve (former landfill) 

 East (up slope) – Empire Bay Drive and then residential properties 

 South (up slope) – Cochrone Street and then commercial/industrial properties (including 
mower shop, nursery, self-storage, mixed commercial complex and then concrete batching 
plant. The concrete batching plant appears to have a diesel bowser that may be connected to 
an underground fuel storage tank. 
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Figure 6-12 Surface water in Kincumber Creek 

 
Contamination 
Historical use of land next to the intersection as a mineral sands processing facility, indicates the 
potential for contamination (Douglas Partners, 2016). The land is located on the north-western 
corner of Empire Bay Drive and Cochrone Street and covers an area of about 1.55 hectares. 
Under planning provisions the land is Lot 500 DP 823145, 4 Cochrone Street, Kincumber and is 
zoned RE1 Public Recreation under Gosford LEP 2014 (Figure 4-2). Currently, the land is 
bushland vegetation (refer to Section 6.2). 
 
Mineral sands have naturally occurring radiation, with levels well below limits that would impact 
human health. The mineral sands processing facility was decommissioned in the 1960s and the 
land was cleaned up and revegetated as part of remediation works. These works focussed on 
materials containing radiation. Other potential contamination sources were identified and include 
filling as part of remediation works, illegal dumping, past storage or fuels, oils and chemicals, 
demolition of past structures and nearby industrial activities.   
 
The DSI identified the relevant potential contaminants (Table 6-30) for further investigation based 
on field observations, background data research and review of historical land use. 
 
Table 6-30 Potential contaminants within the study area  

Issue Potential Contaminant Location 

Contaminated 
fill 

Radioactive residues, metals, 
TRH, BTEX, PAH, PCB, OCP 
and asbestos 

Study area (Figure 6-8) 

Illegal dumping Metals, TRH, BTEX, PAH, PCB, 
OCP and asbestos 

Study area (Figure 6-8) 
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Issue Potential Contaminant Location 

Demolition of 
past structures 

Metals, TRH, BTEX, PAH, PCB, 
OCP and asbestos 

Study area (Figure 6-8) 

Historical land 
use 

Radioactive residues Small area identified as KCR-T2 
(coordinates 33º 28’ 15.56” S; 151º 23’ 
42.69” E) 

Nearby 
industrial land 
use 

The concrete batching plant 
appears to have a diesel bowser 
that is likely to be connected to 
an underground fuel storage 
tank. 
Metals, TRH, BTEX, PAH 

South (up slope) – Cochrone Street and then 
commercial/industrial properties including 
mower shop, nursery, self-storage, mixed 
commercial complex and then concrete 
batching plant.  

Natural soil 
conditions 

Acid sulfate soils Limited to Cochrone Street and areas to the 
north of the existing roundabout on Empire 
Bay Drive 

 
All soil testing results recorded contaminant concentrations below the adopted health-based Site 
Assessment Criteria (SAC) and ecological-based SAC for a generic public open space land use. 
 
No asbestos-containing-material (ACM) fragments were found at the ground surface and no 
detectable asbestos fibres were identified in the soil matrix. Suspected illegal dumping (fly-tipping), 
was identified in the general locality of the study area and is considered indicative of the possible 
presence of hazardous building materials (HBM), including asbestos. 
 
Groundwater monitoring at two wells found that groundwater was generally acidic and non-saline. 
Groundwater at both wells exceeded the pH trigger values for fresh and marine water. Elevated 
zinc results were reported in both wells (between 9 μg/L and 52 μg/L). It is noted that no elevated 
zinc concentrations were identified in site soils and consequently it is considered unlikely that the 
groundwater zinc concentrations are associated with site-sourced zinc contamination. On this 
basis further investigation and/or remediation of groundwater is not warranted. 
 
Preliminary subsurface gas monitoring (primarily methane, carbon dioxide, oxygen and carbon 
monoxide) undertaken at test bore locations and in monitoring wells identified only minor 
concentrations of methane reaching up to 0.1 per cent methane, which is well below the screening 
level threshold of one per cent. 
 
Gas monitoring results are shown in borehole logs included as Appendix F of the DSI report (in 
Appendix L of this REF). These concentrations are considered consistent with the general absence 
of biodegradable materials within the sub-surface fill material and natural soils underlying the fill 
material. 
 
No significant quantities of organic/biodegradable materials (e.g. timber or putrescible waste in the 
filling, or roots in the underlying natural soils) were identified in the filling or natural soils at the site. 
 
Observations of potential contamination were limited to the presence of minor debris at the ground 
surface from windblown garbage. The absence of organic materials indicates a limited potential for 
the generation of hazardous ground gas (e.g. methane and carbon dioxide). 
 
Based on the subsurface conditions encountered and the monitoring results obtained, 
management for the presence of hazardous ground gases (i.e. methane or carbon dioxide) would 
not be required. 
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The PSI at Kincumber Creek culvert identified two potential sources of contamination including 
contaminated filling (imported fill and contamination from construction/demolition of buildings) and 
radioactive materials. 
 
Photoionisaton and gas results 
Field measurement of VOCs indicated low results (ie less than 1.0 ppm). The recorded readings 
were not considered to be indicative of potentially significant Volatile organic compound (VOC) 
contamination and are considered to fall within background levels.  
 
No Landfill Gas Monitor (LGM) readings above the screening level of 1.0% for methane (CH4) 
were recorded in any of the test bores. 
 
Radiation survey results 
Results of the soil sample analysis reported radiation levels below the assessment limit for roads 
and footpaths (i.e. 2.5 μSv/hr). Furthermore, there were no soil concentration results that would 
impact humans during the proposed construction activities.  
 
However, a small area identified as KCR-T2 (coordinates 33º 28’ 15.56”S; 151º 23’ 42.69”E) 
reported results (i.e. maximum of 0.82 μSv/hr) above the NSW Guideline for residential use 
(0.7 μSv/hr). This radiation level would prevent the beneficial use of this soil at an offsite location 
but it would not prevent disposal to an appropriately-licensed landfill.  
 
The PSI at Kincumber Creek reported radiation levels below the assessment limit for residential 
and industrial uses (i.e. 0.7 μSv/hr) and therefore less than road and footpath uses (which have a 
higher assessment limit). 
 

 
Figure 6-13 Location of identified radioactive residue above the residential use criterion but below 
the roads and footpaths criterion 

6.4.3 Potential impacts 

Construction 

Construction would involve excavation within the proposal footprint, including excavation of existing 
road formations and adjoining land and piling footings around Kincumber Creek.  
 
Potential impacts on soil from construction activities would be primarily associated with soil loss 
from erosion of exposed soils and stockpiles, and potential sedimentation of surrounding land and 
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waterways, specifically Kincumber Creek. Naturally occurring levels of radiation in the soils do not 
qualify as potential sources of impacts. 
 
Construction activities with the potential to expose soils and lead to erosion and sedimentation, 
may lead to the exposure of acidic and ASS. These construction activities include: 

 Vehicle movements 

 Stockpiling 

 Excavation 

 Importation of fill material 

 Vegetation removal 

 Grubbing processes 

 Landscaping. 
 
Construction works may potentially increase the risk of contamination to soil through poor site 
management practices and inadequate waste disposal management. Other general contamination 
risks are associated with the handling and processing of products where liquid waste and 
hazardous material can escape into the soil. These are associated with the transport, handling and 
storage of such materials and the potential threat of releases and spills onto the ground. 
 
Adverse soil impacts can also have ecological impacts, affecting habitat condition, water quality 
and riparian ecosystems of Kincumber Creek and Kincumber Broadwater. Risks to soils are 
influenced by landscape position, slope, soil type, hydrology and land use. 
 
Excavation Activities 
During excavation works, the intent would be to stockpile suitable topsoils for re-use and any 
leftover soils would be reused or disposed offsite. On the basis of soil testing results being below 
assessment criteria, re-use of the cut material is possible. As such, with regards to the majority of 
the excavation footprint for the proposal, there is no risk of contamination, either direct to nearby 
soils (via cross contamination), or to waterways (Kincumber Creek), or indirectly to sensitive 
habitats (SEPP 14 wetland) through migration of contaminants between water and soil 
connectivity, during the excavation activities. 
 
Only a small area, identified as KCR-T2 in the DSI report, showed soil radiation results above the 
NSW guideline for residential use; therefore the material cut from this area would require disposal 
at a licensed landfill. Radiation levels in all other soils were not sufficiently high for the material to 
be classified as radioactive. 
 
ASS were identified in an area limited to Cochrone Street and areas to the north of the existing 
roundabout on Empire Bay Drive. These soils were encountered at depths below 0.4 metres to 
1.35 metres. The proposed depth of disturbance (excavation) would be limited to about 1.0 metres 
to 1.5 metres for the installation of underground services and/or foundations. As such, disturbance 
of ASS may potentially result with cross contamination to the soils, particularly if these soils are 
added to the temporary stockpile intended for re-use. 
 
There is no potential for construction personnel to be exposed to any contaminated materials 
within the study area, as none were found in levels that exceeded naturally occurring levels. 
However, any contaminated materials brought onto the site as part of the construction process 
may impact construction personnel through direct contact with contaminated materials and 
inhalation.  
 
Implementation of the recommended mitigation measures provided in Section 6.4.4 would 
minimise the likelihood and risk of such impacts.  
 
Leaks and Spillage 
The risk of accidental spills and leaks of various chemical products, such as paints, oils, fuels, 
lubricants, vehicle oil changing or re-fuelling, and cleaning agents is present. Impacts such as 
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these can take place at the storage areas of the construction site as well as during the 
transportation of such materials on and off the site. 
 
Improper methods of storing, transferring, and handling of these products can result in spills to the 
ground and result in soil contamination. If not cleaned up, dispersion of contaminated soils 
following rain events, dust dispersion and inadequate sediment barrier installation would result with 
direct impacts to waterways and indirect impacts to nearby ecological communities through 
migration of contaminates in the waterways. 
 
Soil contamination risks from the use and storage of fuels and other chemicals would be managed 
using best practice storage, and the implementation of the emergency spill plan as recommended 
in the mitigations measures table. 
 
Inadequate Waste Management 
Construction of the proposal involves activities that generate solid and hazardous waste, as well as 
potential liquid wastes. Waste generated during these activities poses a threat to the site soils. Of 
particular concern is the management of hazardous waste generated during the construction 
phase. Although the hazardous fraction of construction waste such as used oil, machinery 
lubricants, paints and solvents would represent a very small proportion of the total amount of 
construction waste, it requires special attention. If the temporary storage and handling of such 
waste on the construction site is inadequate prior to being removed for disposal, the risk of direct 
contamination to soils and waterways and indirect contamination of sensitive habitats increases. 
The implementation of proposed waste management measures for storage and handling of waste, 
including hazardous waste, would mitigate the risk of such impacts. 
 

Operation 

The proposal would increase the area of hardstand surfaces. As such there would be a greater 
area for stormwater runoff. The proposal includes maintenance work at the existing multi-pipe 
culvert draining into Kincumber Creek, and removing any blockages. Although the pipe would not 
be extended, these activities would improve the stormwater drainage provisions. As such, there 
would be no change with regard to the risk for erosion and scour at the stormwater discharge point 
or potential for sediment discharge and pollution. 
 
The general operation and maintenance of the road would be managed under similar practices that 
are used at present to prevent any spillage or contaminant risk. As such, there is expected to be no 
net change or impact from maintaining the road. 
 
There is expected to be minimal impact to soils following completion of the proposal and once 
disturbed areas have been stabilised, groundcover has been established and suitable site drainage 
is in place. 
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6.4.4 Safeguards and management measures 

 

Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Contaminated 
land 

A Contaminated Land Management Plan will be prepared in accordance with 
the Guideline for the Management of Contamination (Roads and Maritime, 
2013) and implemented as part of the CEMP. Notwithstanding the outcomes 
of the Detailed Site Investigation (Douglas Partners, 2018a), the plan will 
include, but not be limited to: 

 Capture and management of any surface runoff contaminated by 
exposure to any areas identified as contaminated land 

 Further investigations required to determine the extent, concentration and 
type of contamination to any areas suspected as contaminated land or 
soils deemed unsuitable for re-use 

 Management of the remediation and subsequent validation of the 
contaminated land, including any certification required 

 Measures to ensure the safety of site personnel and local communities 
during construction. 

Contractor Detailed 
design / Pre-
construction 

Core 
standard 
safeguard  
 
Section 4.2 
of QA G36 
Environment 
Protection 

If contaminated areas are encountered during construction, appropriate 
control measures will be implemented to manage the immediate risks of 
contamination. All other works that may impact on the contaminated area will 
cease until the nature and extent of the contamination has been confirmed 
and any necessary site-specific controls or further actions identified in 
consultation with the Roads and Maritime Environment Manager and/or EPA. 

Contractor Detailed 
design / Pre-
construction 

Core 
standard 
safeguard  
 
Section 4.2 
of QA G36 
Environment 
Protection 

The Contaminated Land Management Plan will include awareness training for 
construction staff to include the procedures for identification, reporting and 
management of contaminated land. 
 

Contractor 
 

Pre-
construction / 
Construction 
 

Additional 
safeguard 
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Contaminated 
land 

Undertake an intrusive investigation at Kincumber Creek to confirm the 
assessed moderate potential for contamination. Given the results of 
investigations on adjacent areas, the investigation could be limited to the 
testing of the soil, sediment and surface water, to be determined prior to 
undertaking the surveys. 

Roads and 
Maritime 

Pre-
construction 

Additional 
safeguard 

Accidental 
spill 

A site specific emergency spill plan will be developed, and include spill 
management measures in accordance with the Roads and Maritime Code of 
Practice for Water Management (RTA, 1999) and relevant EPA guidelines. 
The plan will address measures to be implemented in the event of a spill, 
including initial response and containment, notification of emergency services 
and relevant authorities (including Roads and Maritime and EPA officers). 

Contractor Detailed 
design / Pre-
construction 

Core 
standard 
safeguard  
 
Section 4.3 
of QA G36 
Environment 
Protection 

Emergency spill kits are required to be kept on site at all times and 
maintained throughout the construction works.  
 
All staff must be made aware of the location of the spill kits and trained in 
their use. 

Contractor  Detailed 
design / 
Pre-
construction / 
Construction  

Additional 
safeguard  

Refuelling of plant and machinery on-site will be undertaken over a sealed 
and impervious service. Appropriate equipment to avoid spills and leaks 
during the refuelling process should be used. 
If and when feasible, it is preferable that refuelling is undertaken off site within 
a bunded impervious area.  

Contractor  Construction  Additional 
safeguard  

Acid Sulfate 
Soils 

The exact extent of acidic and/or acid sulfate soils shall be confirmed through 
inspection and testing during the construction work by a suitably qualified 
professional. 

Contractor Construction Additional 
Safeguard 

Any excavation or disturbance of site soils be undertaken with reference to a 
specific Acid Sulfate Soil Management Plan (ASSMP). The plan is to include 

Contractor Pre-
construction / 

Additional 
Safeguard 
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

methods for onsite treatment or offsite disposal of excavated ASS. The plan 
will make reference to the ASS investigation report findings (Refer to Douglas 
Partners ASS and Management Plan, December 2018b) and be in 
accordance with the NSW ASSMAC Guidelines (1998). 

Construction 

Asbestos An Unexpected Find Protocol (UFP) shall be prepared as part of the 
Contaminated Land Management Plan, to manage possible asbestos 
impacts, or other unexpected contamination, encountered at or below the 
ground surface. 

Contractor Pre-
construction 
Construction 

Additional 
Safeguard 

Soil Radiation Any excavation or disturbance of site soils be undertaken with reference to 
the Contaminated Land Management Plan, and the disposal of such 
materials will be in accordance with the Waste Management Plan to be 
prepared for the site (WMP). 

Contractor Pre-
construction 
Construction 

Additional 
Safeguard 

Cross 
contamination 
of soils 

Implement good housekeeping practices including procedure and 
requirements for proper handling, segregation and storage, and transport of 
hazardous chemicals and waste. 

Contractor 
 

Construction 
 

Additional 
Safeguard 

Contaminated aggregate wastes or excavation material shall be disposed 
through registered/approved waste contractors at appropriate licenced 
facilities. 

Contractor Construction Additional 
Safeguard 

Washing of equipment, machineries, and vehicles will not permitted on site 
and on un-paved road. 

Contractor Construction Additional 
Safeguard 

All hazardous construction waste and chemicals, such as oils, will be stored 
in well-equipped, leak-tight enclosures. Drums of hazardous materials will 
have drip collectors or be stored in bunded areas to avoid spillage to the 
ground. The storage tanks of fuels /chemicals shall be properly maintained 
and stored in bunded area of 110 per cent of their storage capacity.  

Contractor Construction Additional 
Safeguard 

Storage and Wherever possible, reduce the quantity of chemicals and fuel stored on site to Contractor Construction Additional 
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

waste 
management 

minimum practical level. Infrequently used chemicals will be ordered before 
they are needed 

Safeguard 

All servicing, refuelling, stockpiles, waste disposal and storage areas will be 
located as far as possible from the creek to reduce potential of pollution via 
spillage or windblown debris. 

Contractor Construction Additional 
Safeguard 

No hazardous material will be stockpiled. Contractor Construction Additional 
Safeguard 

Induction training for employees to increase their awareness of chemical 
management protocols including proper handling and storage of chemicals, 
and emergency response and contingency plans 

Contractor 
 

Construction 
 

Additional 
Safeguard 
 

Site Drainage 
and Erosion 
Control 

An Erosion and Sedimentation Control Plan (ESCP) shall be developed for 
the works. The ESCP shall provide for: 

 Disturbed areas will be stabilised to minimise further erosion. 

 The construction footprint will be delineated to ensure that no soil 
disturbance occurs beyond this. 

 Prevent sediment moving off-site and sediment laden water entering any 
water course, drainage lines, or drain inlets. 

 Reduce water velocity and capture sediment on site. 

 Minimise the amount of material transported from site to surrounding 
pavement surfaces. 

 Erosion and sedimentation controls are to be checked and maintained on 
a regular basis and records kept and provided on request. 

 Erosion and sediment control measures are to be implemented until the 
works are complete or areas are stabilised. 

 Work areas are to be stabilised progressively during the works 

 Divert clean water around the site (in accordance with the 
Landcom/Department of Housing Managing Urban Stormwater, Soils and 

Contractor Pre-
construction / 
Construction 

Additional 
Safeguard 
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Construction Guidelines (the Blue Book)). 

The maintenance of established stockpile sites during construction is to be in 
accordance with the Roads and Maritime Stockpile Site Management 
Procedures, 2001. 

Contractor Pre-
construction 
Construction 

Additional 
Safeguard  

The areas requiring excavation/filling will be clearly demarcated to ensure 
that the soils are not disturbed outside of the working area. 

Contractor 
 

Construction 
 

Additional 
Safeguard 

 Disturbed areas on the soft shoulders will be stabilised to minimise 
sedimentation to waterways in accordance with the landscaping plan. 

Contractor Post-
Construction 

Additional 
Safeguard 

 
Other safeguards and management measures that would address soil impacts are identified in Section 6.5.4. 
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6.5 Surface water and flooding 

6.5.1 Methodology 

Roads and Maritime engaged ACOR Consultants to prepare a Concept Flood Impact Report 
(hereafter referred to as “the report”) (refer to Appendix I) in accordance with the requirements of 
RMS Section 3.4 – Hydrology and Hydraulics. The report is supported by a flood study which 
investigates flood behaviour throughout the catchment impacting the proposal site. The report 
includes analysis of:  

 Surface runoff across the catchment 

 Flooding towards the lower part of the catchment 

 Backwater flooding impact on the subject site.  
 
A two-dimensional computer model of the catchment was also established to analyse flood 
behaviour over existing and proposed catchment conditions. The model provides information on 
the extent of flood inundation, flood depths, and flood velocities throughout the catchment for the 
10 Year Average Recurrence Interval (ARI), 20 Year ARI, 100 Year ARI and Probable Maximum 
Flood (PMF) events. 
 
The study: 

 Provides an overview of existing flood behaviour 

 Reviews available data including published flood information, an existing flood model of the 
Kincumber Creek catchment, available topographic and drainage information including design 
rainfall data 

 Undertook hydrological modelling including modelling of the piped drainage system and 
overland flows to determine existing flood behaviour, predicted flood behaviour after the 
completion of the proposal, and the impact of the proposed works on flooding behaviours 

 Determined peak flowrates and water levels in the vicinity of the proposed works 

 Determined modelled flood behaviour and flood hazards in pre-development and post 
development scenarios.  

 
The flood study and flood modelling utilised existing topographic, flooding and rainfall data from a 
number of sources, as detailed below. 
 
Published flood data 
Published flood data covering the location of proposed works is provided in ‘Kincumber Overland 
Flow Study: Final Flood Study Report’ prepared by Manly Hydraulics Laboratory (MHL), (MHL 
2014). 
 
Existing flood modelling 
Existing flood modelling was sourced from Central Coast Council. Central Coast Council adopted a 
TUFLOW model describing overland flows and catchment based mainstream flooding within 
Kincumber Creek and the wider catchment draining to the northern and eastern shores of 
Kincumber Broadwater, referred to as the “Kincumber Overland Flow model”.  
 
Survey data 
Survey information adopted for this study has been collated from the following sources: 

 GIS layers of cadastre and satellite imagery provided by the NSW Land and Property 
Information Department (NSW LPI) 

 Topographic and bathymetric 1 metre grid DEMs provided as part of the Kincumber Overland 
Flow model 

 Pit, pipe and culvert sizes, invert levels and invert locations provided within the 1d_nwk layers 
provided as part of the Kincumber Overland Flow model 

 Proposed road alignment finished surface 1 metre grid DEM provided by AT&L 
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 Details of existing and proposed road drainage design, depicted in Drainage Plans prepared 
by AT&L, Sheet No.’s SM-200 to SM-204 and SM-210 to SM-2015, not referenced nor dated. 

 
Design rainfall data 
The study uses design rainfall intensity-frequency-duration (IFD) data derived for the Kincumber 
Creek catchment to derive design rainfall intensities for the 10 Year ARI, 20 Year ARI and 100 
Year ARI storm events. Rainfall temporal patterns were developed for the 10 Year ARI, 20 Year 
ARI and 100 Year ARI design storm events using techniques described in Australian Rainfall and 
Runoff (Pilgrim 1987). 

6.5.2 Existing environment 

Surface water 
Kincumber Creek drains into Kincumber Broadwater, which discharges through Cockle Channel to 
Brisbane Water, connecting to the Tasman Sea via Broken Bay on the NSW Central Coast. 
Waterways within the proposal locality are displayed in Figure 6-15. The proposal is located in the 
Lower Kincumber Creek sub-catchment (refer to Figure 6-14). Upstream of Empire Bay Drive, 
Kincumber Creek is relatively narrow (about 4 metres wide) and winding. The creek passes 
through five large culverts at Empire Bay Drive (refer to Figure 6-16), widening and deepening 
moving downstream. An open channel system directs flows from the south of the sub-catchment 
into Kincumber Creek near Water Street, east of the proposal.  
 
Kincumber Creek is identified as a ‘high hazard river system’ in the recent Catchment Blueprint 
overseen by the Central Coast Catchment Management Board. Such systems are characterised by 
a lack of riparian vegetation, bed instability, bank instability, and/or flow into sensitive water bodies. 
Furthermore, Gosford City Council’s 2015 report on The Health of Gosford City Waterways Report 
has described the water quality of the creek as ‘good’ with a B-rating. The report noted that the 
water quality has maintained the same levels over several reporting periods but has been meeting 
specific water quality targets. The absence of improvement in the water quality is likely due to the 
fact that the creek is susceptible to impacts from catchment flows. During the site visit it was noted 
that Kincumber Creek culvert at Empire Bay Drive has accumulated a large amount of sediment, 
accumulated from erosion and deposition upstream, that is impeding stormwater drainage flows. 
 
The Kincumber Creek and associated bushland is the subject of the Kincumber Creek Restoration 
Project, which is being managed under the Kincumber Creek Riparian Management Plan, adopted 
in May 2003. This plan targets riparian areas as priority areas for rehabilitation works due to their 
protective and restorative mechanism on local waterways. 
 
A SEPP 14 wetland (refer to Figure 4-1) is located at the outlet of the creek into Kincumber 
Broadwater. This wetland would help filter stormwater runoff entering from the creek. However, the 
health of the wetland is dependent on land uses and incidents occurring upstream in the 
Kincumber Creek catchment. 
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Figure 6-14 Drainage sub-catchments of Kincumber Broadwater 

(Source: MHL 2014) 

 
 



 

Empire Bay Drive at The Scenic Road, Kincumber Intersection Upgrade 
Review of Environmental Factors 

117 

 
Figure 6-15 Waterways within the proposal locality 
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Figure 6-16 Kincumber Creek culvert at Empire Bay Drive 

(Source: MHL 2014) 
 

The majority of the sub-catchment is highly urbanised, with significant drainage infrastructure in 
place (MHL, 2014). Landuse within the study area is primarily residential, with some commercial 
and industrial development. A parcel of vegetation is located on the north-west corner of the 
Empire Bay Drive/Cochrone Street roundabout. Around Kincumber Creek, catchment flows and 
associated turbidity and nutrient loads impact on catchment flows (Gosford City Council, 2015). 
 
Flooding 
Development in the area may be subject to flooding from three primary sources: 

 Elevated water levels in Brisbane Water and Kincumber Broadwater 

 Mainstream flood flows escaping creeks 

 Overland flood flows. 
 
The location of the proposed works is impacted by mainstream and overland flooding from the 
Kincumber Creek catchment. The location of the proposed works is impacted by floodwaters 
during flood events greater than or equal to the 10 Year ARI flood event (MHL, 2014). 
 
The Gosford LEP identifies parts of the proposal as flood planning land, meaning that it is situated 
below the nominated flood planning level of a 1:100 average recurrent interval (ARI) flood event 
plus 0.5 metre freeboard allowance, as shown in Figure 6-17. 
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Figure 6-17 10 Year average recurrent interval (ARI) flooding within proposal area 
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10 year ARI flood event 
During the 10 Year ARI flood event, the Empire Bay Drive crossing of Kincumber Creek is 
inundated by floodwaters less than 0.3 metres deep within the vicinity of Kerta Road and Cochrone 
Street. The intersection of Empire Bay Drive and The Scenic Road is largely free of surface water 
deeper than 0.05 metres, and floodwaters within the roadway in the vicinity of the proposed works 
are expected to pose Low Hazard conditions.  
 
Floodwater velocities within the traffic lanes of Empire Bay Drive are generally less than 0.5 m/s 
during the 10 Year ARI flood event, except at the intersection of Empire Bay Drive and Kerta Road, 
where floodwater velocities are within the range 1 m/s to 2 m/s. 
 
20 year ARI flood event 
During the 20 year ARI flood event Empire Bay Drive experiences limited inundation, which is 
primarily concentrated around the intersection of Empire Bay Drive and Kerta Road, and between 
Sundowner Avenue and Kincumber Creek. Motorists turning left out of The Scenic Road into the 
southbound lane of Empire Bay Drive would be impacted by water ponding to a depth less than 
0.25 m. Floodwaters also pond to depths of up to 0.50 m at the intersection of Sundowner Avenue 
and Empire Bay Drive, as well as between Sundowner Avenue and Kincumber Creek. Inundation 
depths elsewhere within the trafficable lanes of Empire Bay Drive are generally less than 0.25 m. 
Floodwaters within the roadway in the vicinity of the proposed works are expected to generally 
pose Low Hazard conditions. 
 
Floodwater velocities within the traffic lanes of Empire Bay Drive are generally less than 0.5 m/s 
during the 20 Year ARI flood event, except at the intersection of Empire Bay Drive and Kerta Road 
and in the vicinity of the Kincumber Creek crossing, where floodwater velocities are within the 
range 1 m/s to 2 m/s. 
 
100 year ARI flood event 
During the 100 year ARI flood event, inundation of Empire Bay Drive is primarily concentrated 
around the intersection of Empire Bay Drive and Kerta Road, and between Sundowner Avenue 
and Kincumber Creek. The intersection of Empire Bay Drive and The Scenic Road experiences 
limited flooding during the 100 Year ARI flood event. Motorists turning left out of The Scenic Road 
into the southbound lane of Empire Bay Drive would be impacted by water ponding to a depth less 
than 0.25 m.  
 
The 100 Year ARI floodwaters pond to depths within the range 0.5 m to 1.0 m at the intersection of 
Sundowner Avenue and Empire Bay Drive. Empire Bay Drive between Sundowner Avenue and 
Kincumber Creek is impacted by floodwaters with depths between 0.5 m and 1.0 m. Inundation 
depths elsewhere within the trafficable lanes of Empire Bay Drive are generally less than 0.25 m. 
 
Floodwater velocities within the traffic lanes of Empire Bay Drive are generally less than 0.5 m/s 
during the 100 Year ARI flood event, except at the intersection of Empire Bay Drive and Kerta 
Road, where floodwater velocities are within the range 1 m/s to 2 m/s, and in the vicinity of the 
Kincumber Creek crossing, where floodwater velocities are within the range 2 m/s to 4 m/s. 
 
The 100 Year ARI floodwaters pose High Hazard conditions in some parts of Empire Bay Drive 
between Sundowner Avenue and the crossing of Kincumber Creek. Elsewhere within the vicinity of 
the proposed works, floodwaters generally pose Low Hazard conditions. 
 
Existing flow rates and water levels 
Existing flowrates and water levels are summarised in Table 6-31; water measurement locations 
are shown in Figure 6-18.  
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Table 6-31  Existing flow rates and water levels Empire Bay Drive, Kincumber 
 

 
 
 

Location 10 Year 
ARI  

m3/s 

20 Year 
ARI 

m3/s 

100 Year 
ARI 

m3/s 

Probable 
Maximum 

Flood event 

(PMF) m3/s 

Q_01 31.408 39.589 55.289 191.134 

Q_02 25.081 32.594 45.933 142.944 

Q_03 0.328 0.380 0.449 5.154 

Q_04 0.313 0.366 0.452 1.110 

Q_05 1.557 1.964 2.43 5.041 

Q_06 0.442 0.516 0.638 1.571 

Q_07 3.799 4.764 6.082 14.372 

Existing water levels (m AHD) 

H_01 1.165 1.306 1.563 2.876 

H_02 1.986 2.127 2.330 3.427 

H_03 2.530 2.755 2.989 3.708 
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Figure 6-18 Water measurement locations 
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6.5.3 Potential impacts 

Construction 

Surface water quality 
Potential construction impacts on water quality could result if not appropriately managed. The key 
hazards and potential impacts to surface water quality as a result of the proposal are summarised 
in Table 6-32 below. 
 
Table 6-32  Summary of key surface water hazards and impacts 

Activity Hazard Potential Impact 

Vegetation 
Clearing and 
topsoil stripping 

Sediment laden runoff 
from disturbed areas  
Fuel spill 

Reduced water quality in local waterways due to 
increased turbidity and sediment loading 

Contamination of surface water by petroleum 
hydrocarbons 

Bulk earthworks Sediment laden runoff 
from disturbed areas  
Diesel/fuel spills  
 

Reduced water quality in local waterways due to 
increased turbidity and sediment loading 

Contamination of surface and groundwater by 
petroleum hydrocarbons or unexpected 
contaminated land 

Drainage works 
including clearing 
of culvert debris 

Sediment laden runoff  
Concrete slurry spills 

Reduced water quality in local waterways due to 
increased turbidity and sediment loading 

Contamination of surface and groundwater by 
petroleum hydrocarbons 

Contamination of surface water by concrete slurry 

Services/utilities 
relocation 

Sediment laden runoff  
Diesel/fuel spill 
 

Reduced water quality in local waterways due to 
increased turbidity and sediment loading 

Contamination of surface and groundwater by 
petroleum hydrocarbons  

Materials 
stockpiles 

Sediment laden runoff  
 

Negative impact on aquatic ecosystems, i.e. 
habitat degradation, fish kills and weed invasion 

Reduced water quality in local waterways due to 
increased turbidity and sediment loading from 
unstabilised stockpiles 

Paving activities Hydrocarbon spills Contamination of surface water by petroleum 
hydrocarbons 

Dewatering for 
piling at 
Kincumber Creek 

Sediment laden water  
 

Reduced water quality in local waterways due to 
increased turbidity and sediment loading 

Maintenance of 
erosion and 
sediment controls 

Sediment laden water Reduced water quality in local waterways due to 
increased turbidity and sediment loading 

Operation of 
ancillary facilities 

Sediment laden runoff 
from disturbed areas  
Diesel/fuel spills 

Contamination of surface water by petroleum 
hydrocarbons 

 
As illustrated by Table 6-32, the key impacts on surface water quality as a result of the proposal 
are reduced water quality in local waterways (due to an increase in sediment laden run off from 
disturbed areas), and contamination of surface water from spilt fuels and/or concrete slurry. 
 
A Concept Soil and Water Management Plan (SWMP) has been prepared (refer to Appendix O) to 
address potential issues with soil and water management. With the implementation of safeguards 
recommended in Section 6.5.4, this impact is not likely to be significant. 
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Flooding  
Work would be undertaken within flood prone land. The compound and stockpile site would not be 
established on flood prone land. The clearing of debris from Kincumber Creek culvert would enable 
water to flow more freely, minimising potential flooding from blockages. 
 
Flooding during construction has the potential to impact on water quality due to erosion and 
sedimentation and contamination, particularly during any excavation work. However, with the 
implementation of safeguards recommended in Section 6.5.4, this impact is not likely to be 
significant. 
 

Operation 

Once operational, the proposal would remain consistent with existing surface water conditions and 
therefore would have no additional impacts on surface water quality.  
 
Flood modelling within the catchment found that flowrates, water levels, and flood behaviours were 
very similar under both pre-development, and post-development scenarios.  
 
Whilst the proposal would cause a minor increase of less than 5 millimetres at 30 Empire Bay 
Drive (shared property of small local businesses (garden nursery and lawn mowing equipment 
store)), this site is subject to shallow ponding of floodwater in all flood events including the PMF, 
and therefore this slight increase in the depth of ponding is not considered a significant increase in 
the flood affectation of this site. The proposed road realignment and drainage works would 
therefore not affect flood levels experienced at residential properties within the vicinity of the 
proposed works during any flood event up to and including the PMF. Most sites within the vicinity 
of the proposed works experience a reduction in flood levels during flood events up to and 
including the PMF. 
 
Flood modelling also found there to be no significant difference in velocity, velocity-depth product 
and provisional flood hazard in the pre-development and post-development scenarios. 
 
The proposal would not result in any significant surface water or flooding impacts once operational.  
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6.5.4 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Soil and water A Soil and Water Management Plan (SWMP) will be implemented as part of 
the CEMP. The SWMP will identify all reasonably foreseeable risks relating to 
soil erosion and water pollution and describe how these risks will be 
addressed during construction.    
 
The Soil and Water Management Plan (SWMP) will be reviewed by a soil 
conservationist on the Roads and Maritime list of Registered Contractors for 
Erosion, Sedimentation and Soil Conservation Consultancy Services. The 
SWMP will then be revised to address the outcomes of the review. 

Contractor 
 
 
 
 
 
Contractor 

Pre-
construction 
 
 
 
Pre-
construction 

Core 
standard 
safeguard  
 
 
Section 2.1 
of QA G38 
Soil and 
Water 
Management 

Water quality Consistent with any specific requirements of the approved SWMP and ESCP, 
control measures will be implemented to minimise risks associated with 
erosion and sedimentation and entry of materials to drainage lines and 
waterways. That will include, but not necessarily be limited to:  

 Early set up and implementation of sediment management devices, such 
as fencing, hay bales, sand bags, catch drains and outlet protection 
structures.  

 Measures to divert or capture and filter water prior to discharge, such as 
drainage channels and first flush  

 Scour protection and energy dissipaters at locations of high erosion risk  

 Installation of measures at work entry and exit points to minimise 
movement of material onto adjoining roads, such as rumble grids and 
regular road sweeping 

 Appropriate location and storage of construction materials, fuels and 
chemicals, including bunding where appropriate.  

 Pre-construction and construction water quality monitoring upstream and 
downstream of the work site 
 

Contractor Pre-
construction/ 
Construction 

Additional 
safeguard  
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Kincumber 
Creek works - 
water quality 

An Environmental Work Method Statement (EWMS) will be prepared and 
implemented for works next to and within Kincumber Creek. As a minimum, 
the EWMS will include the following: 

 Detailed description of the work activity, including plant and equipment to 
be used. 

 Timing and staging of the activity, including the relationship to other 
activities. 

 Identifying the environmentally sensitive areas (including downstream 
SEPP 14 wetlands), the high risk activities and the controls to be applied. 

 Procedures for assessing the performance of the controls and taking 
remedial actions to address any shortcomings 

 Consultation requirements with relevant government agencies such as 
WaterNSW (previously NSW Office of Water), DPI (Fishing & 
Aquaculture) and Office of Environment and Heritage, where relevant.  

Contractor  Pre-
construction/ 
Construction 

Additional 
safeguard 

Soil and water Establish clearing limits and work boundaries that are well defined using 
barrier tape (or equivalent) prior to construction, clearing or stripping works 
commencing. 
 

Contractor Construction Additional 
safeguard  

Water quality 
– risk of spills 
and leaks 

Where practicable, locate designated plant refuelling areas, plant service/ 
maintenance areas and concrete/plant wash down areas and storage areas 
at least 5 metres from native vegetation and at least 50 metres from the 
following: 

 A natural surface drainage area  

 A built drainage structure such as a storm water pipe or box culvert. 
 

Contractor  Construction Additional 
safeguard  

Water quality 
– risk of spills 
and leaks 

Keep liquid chemicals and fuels in bunded storage areas or sheds that have 
the capacity to contain spills from leaky containers or from an incident 
involving a decanting activity. Ensure the bunded capacity is at least 120% of 
the total capacity of all containers stored inside the bunded area or shed. 

Contractor  Construction Additional 
safeguard 
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Flooding 
during 
construction 

A Flood Evacuation and Management Procedure will be prepared and 
implemented as part of the CEMP. 

Contractor Pre-
construction 

Additional 
safeguard 

 
Other safeguards and management measures that would address surface water and flooding impacts are identified in Section 6.4.4 (Soils and 
Geology). 
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6.6 Groundwater 

6.6.1 Methodology 

As part of Douglas Partners’ Detailed Site Investigation for Contamination (Detailed Site 
Investigation for Contamination Proposed Intersection Upgrade, Appendix L) an assessment of 
existing groundwater conditions was also undertaken. This assessment involved the installation of 
two combined gas and groundwater monitoring wells within bores K2 and K7 (see Figure 6-19).  
 
For each of these two monitoring wells the following investigations were undertaken: 

 Preliminary assessment of landfill gas emissions (primarily methane, carbon dioxide, oxygen 
and carbon monoxide) (refer to Section 6.4 for further detail) 

 Gauging of groundwater levels 

 Purging of groundwater and measure of field parameters (pH, total dissolved solids (TDS), 
dissolved oxygen (DO) and reduction oxidation potential (Redox) prior to the collection of 
groundwater samples. 

 
Samples were collected using a low-flow sampling kit and placed into laboratory prepared 
containers for analysis.  
 
A search for registered groundwater bores in the NSW Department of Primary Industries Office of 
Water database was also completed in November 2017.
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Figure 6-19 Location of monitoring wells and bores
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6.6.2 Existing environment 

Given the site’s topography and geology, it is considered likely that a permanent groundwater table 
is present at relatively shallow depth (i.e. less than four (4) metres). It should be noted that 
groundwater levels are potentially transient and can be affected by factors such as soil 
permeability and recent weather conditions. 
 
The NSW Department of Primary Industries Office of Water database search identified that there 
are 16 registered groundwater bores within a one kilometre radius of the site. The information 
available from the reports suggests that the closest bores were installed to the south and south-
east of the site and were installed for industrial/exploration/borehole purposes and was drilled to a 
depth of about 45 to 67 metres.  
 
Results of the groundwater monitoring program found that the stabilised depth to groundwater 
ranged from 1.23 metres below ground level (bgl) at Well K2 to 1.59 m bgl at Well K7. In other 
locations across the study area groundwater seepage was generally not observed, however, minor 
seepage was observed in alluvial clays of two bore hole sites (K2 and K7) placed in Cochrone 
Street Bush Reserve (Douglas Partners, 2018a).  

 
Review of the interpolated groundwater elevations indicated that the groundwater gradient may be 
consistent with the general site topography, with a possible flow direction to the north-west towards 
Kincumber Creek.  
 
Light non-aqueous phase liquid (LNAPL or “floating fuel”) was not identified during gauging of 
groundwater levels or purging of the monitoring wells on site.  
 
Field parameters indicated that groundwater at the site was generally acidic and non-saline. 
 
Groundwater collected from both wells exceeded the pH trigger values for fresh and marine water. 
However, it should be noted that the acidic groundwater conditions are considered representative 
of local background conditions and do not necessarily indicate the presence of groundwater 
contamination.  
 
The analytical results for Wells K2 and K7 indicate that metal concentrations were less than the 
adopted Groundwater Investigation Levels (GIL). Elevated zinc results were reported in both wells 
(i.e. ranging between 9 μg/L and 52 μg/L). The zinc concentrations may be representative of 
background zinc concentrations in the local area or possibly some breakthrough of the suspended 
soil particles through the filter into the sample bottle. It is noted that no elevated zinc 
concentrations were identified in site soils and consequently it is considered unlikely that the 
groundwater zinc concentrations are associated with site-sourced zinc contamination. On this 
basis further investigation and/or remediation of groundwater is not warranted. 
 
All groundwater samples reported concentrations of TRH, BTEX and PAH below the adopted GIL. 
 

6.6.3 Potential impacts 

Construction 

Bulk earthworks, service/utility relocations and piling works potentially requiring dewatering 
activities have the potential to disturb acidic groundwaters or create groundwater seepage resulting 
in the uncontrolled discharge of acidic or saline groundwater, as well as the alteration of existing 
groundwater flows. Earthworks are unlikely to extend into groundwater and the piling works would 
be limited to four piles around Kincumber Creek, and is unlikely to require significant dewatering. 
Some minor groundwater ingress and seepage into excavations and piles would be expected. 
There are no anticipated regional effects that would further impact upon nearby groundwater 
dependent ecosystems in the area. 
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Operation 

The proposal would not have any impacts on groundwater once operational.  

6.6.4 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Groundwater 
quality 

A dewatering strategy and 
groundwater management 
measures will be prepared and 
implemented as part of the Soil and 
Water Management Plan. This will 
apply for any works where 
groundwater ingress would occur, 
particularly for the construction of 
piers in Kincumber Creek. 
Management measures will include 
testing, containment and treatment 
for any acidic waters. 

Roads and 
Maritime 
 
 
 
 
 
 
 
 
 
 

Pre-
construction 
 
 
 
 
 
 
 
 
 
 

Additional 
safeguard  

Groundwater 
quality 

Any dewatering activities will be 
undertaken in accordance with the 
RTA Technical Guideline: 
Environmental management of 
construction site dewatering in a 
manner that prevents pollution of 
waters. 

Contractor Construction Additional 
safeguard 

 

6.7 Property and land use 

6.7.1 Methodology 

The proposal’s impact on property and land use has been considered through a desktop 
assessment referencing the Gosford LEP, land ownership details, the proposed design and 
property acquisition requirements. 

6.7.2 Existing environment 

The proposal is located in the suburb of Kincumber, within the Central Coast LGA. The area of 
Kincumber is a mixture of residential and light industrial with residential properties east of Empire 
Bay Drive and south of Avoca Drive and light industrial south of Cochrone Street and west of 
Empire Bay Drive. Scattered trees and two bushland areas are present, at the corner of Empire 
Bay Drive and Cochrone Street (Lot 500, DP 823145) and at the corner of Empire Bay Drive and 
Bridge Street (south of the proposed works). Roads and Maritime understands that Lot 500 is 
currently Crown Land, which is being transferred to the Darkinjung Local Aboriginal Land Council.  
 
Surrounding the suburb of Kincumber are also large areas of State Forest, National Parks and 
nature reserves including beaches and waterways. The region consists of several suburban 
centres divided by hills, valleys and waterways. 
 
There are also a number of utility service corridors traversing the proposal area, as discussed in 
Section 3.5. 
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6.7.3 Potential impacts 

There would be a range of potential land use impacts, particularly for owners, occupants and 
businesses near the proposal. Land use impacts relating to amenity, such as visual amenity 
(Section 6.8.3), noise (Section 6.3.4) and traffic (Section 6.1.4) are discussed in detail in the 
relevant sections of the REF. The social and economic impacts of the proposal are discussed in 
detail in Section 6.9.3. Other impacts are outlined below. 

Construction 

During construction, land would be needed for the main construction compound, auxiliary 
compound sites, ancillary facilities and stockpile sites associated with the intersection upgrade. 
The use of the land would be temporary for the duration of construction. The potential location of 
the compound sites is described in Section 3.4 and is shown in Figure 3-1. These sites have been 
selected based on meeting several criteria (refer to Section 3.4.1). The main compound site would 
utilise the property at 27 Empire Bay Drive, which would be acquired as a result of the road 
corridor being widened and encroaching on the existing dwelling. Other sites would be used for 
laydown areas in agreement with relevant landowners. 
 
The temporary compound and ancillary sites are expected to have a minor adverse impact on land 
uses during construction as the ancillary sites are located on cleared and previously disturbed 
areas. 

Operation 

The proposal would require some property acquisition in order to accommodate the widened road 
corridor. Section 3.4 provides a summary of the properties that would require partial or full 
acquisition for the proposal and describes the estimated area of acquisition. As a result, it is 
expected that a portion of land on the corner of Cochrone Street and Empire Bay Drive (Lot 500 
DP 823145) would be rezoned to SP2 – Infrastructure under the Gosford LEP. In addition, the full 
acquisition of 27 Empire Bay Drive and minor strip acquisitions along Empire Bay Drive are 
proposed, as described in Section 3.6. This would result in the reduction of about 0.1 ha of land 
zoned RE1 – Public Recreation and 0.09 ha of land zoned R2 – Low Density Residential, which 
would be rezoned as SP2 - Infrastructure. 
 
The land acquisitions would be subject to negotiation between each landholder and Roads and 
Maritime in accordance with Roads and Maritime’s Land Acquisitions Policy Statement (Roads and 
Maritime, 2012a) and the requirements of the Land Acquisition (Just Terms Compensation) Act 
1991. These property acquisitions would be confirmed during detailed design. 

6.7.4 Safeguards and management measures 

 

Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Property 
acquisition 

All property acquisition will be 
carried out in accordance with the 
Land Acquisition Information Guide 
(Roads and Maritime, 2012a), the 
Land Acquisition (Just Terms 
Compensation) Act 1991 and the 
NSW Government Land Acquisition 
Reform 2016. 

Roads and 
Maritime 
project 
manager 

Pre-
construction 
and 
construction 

Core 
standard 
safeguard  
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6.8 Landscape character and visual impacts 

This section summarises the landscape and visual impacts that are likely to occur when building 
and operating the proposal. An urban design, landscape character and visual impact assessment 
(UDLVIA) of the proposal was prepared by Peter Andrews and Associates. A complete copy of the 
report is provided in Appendix P and summarised below. 

6.8.1 Methodology 

The assessment was prepared in accordance with Roads and Maritime documents, Guidelines for 
Landscape Character and Visual Impact Assessment (Roads and Maritime, 2013c) and Beyond 
the Pavement (Roads and Maritime, 2014). 
 
Landscape character 
The landscape comprises a number of distinct zones that have very specific characteristics that 
define its value. For instance, a bushland landscape is typically of higher value than a modern 
industrial landscape, which is typically of ordinary or poor quality. Each zone is also sensitive to 
change. The default assumption is that more valued landscapes are more sensitive to change. 
However, there are certain valued landscape zones that are less sensitive to change. For instance, 
a developed dense urban environment may be of value; however, it is accepted that urban areas 
are constantly undergoing change and therefore less sensitive. 
 
The following methodology has been used to determine the potential landscape character impacts 
relating to the proposal: 

 Desktop analysis was undertaken to assist in determining the landscape character zones 
(LCZ), the visibility of the proposal and the sensitive receivers. Site investigations were 
undertaken on 22 September 2017 to confirm the LCZ  

 Landscape character impact assessment: LCZ are identified that have a distinct character 
resulting from a similar combination of landscape features that include landform, built form, 
vegetation and land use. An assessment was then carried out to determine the sensitivity of 
the LCZ to the proposed change. This helps to determine mitigation measures 

 Discussion on the key impacts on landscape character  

 Identification of mitigation measures to minimise the potential impacts of the proposal. 
 
Sensitivity and magnitude provide measures to assess impacts from the proposal on the landscape 
character. They are determined by identifying a series of landscape character zones (LCZ) and 
valuing the physical landscape elements that characterise each zone. These include landform and 
topography, vegetation, drainage systems and cultural and built elements. The combination of 
sensitivity and magnitude provides an impact rating for the proposed works on the landscape 
character identified in Table 6-33. 
 
Table 6-33 Landscape character impact grading matrix (Roads and Maritime 2013) 

 

Visual impact 

Visual impacts occur over different timeframes; while the proposal is being built, once it is open 
and then when the landscape has established and matured. The expected effectiveness of any 
landscaping treatments to mitigate adverse visual impacts is likely to gradually increase from 
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construction (greater visual impact) through to the point of opening (lesser visual impact) and then 
to future operation (minimal visual impact). This is mainly due to the gradual maturation of planted 
vegetation and its inherent amenity over this time period. 
 
The potential visual impact of the proposal has been assessed in relation to the view analysis and 
key viewpoints. The levels of potential visual impact have been assessed through consideration of 
the combination of magnitude of visual change in the landscape and its proximity to the viewer and 
the sensitivity in relation to the quality of the view and how sensitive it is to the proposed change. 
The rankings used for magnitude and sensitivity of visibility were defined by Peter Andrews and 
Associates and are shown in Table 6-34. 
 
Table 6-34 Magnitude and sensitivity of visibility 

Negligible Very minor loss or alteration to one or more key 
elements/features/characteristics of the baseline visual character 
and/or introduction of elements that are consistent with the existing 
visual character 

Low Minor loss of/or alteration to one or more key 
elements/features/characteristics of the baseline visual character 
and/or introduction of elements that are consistent with the existing 
visual character. 

Moderate Partial loss of/or alteration to one or more key 
elements/features/characteristics of the baseline visual character 
and/or introduction of elements that may be prominent but not 
considered to be substantially uncharacteristic. 

High Substantial to total loss of key elements/features/characteristics of 
the baseline visual character and/or introduction of elements 
considered to be totally uncharacteristic. 

 
The combination of sensitivity and magnitude then provides an overall impact based on Table 6-33 
outlined in the Roads and Maritime’s landscape character and visual impact guidelines (Roads and 
Maritime, 2013c). 

6.8.2 Existing environment 

The subject site is bound by the Kincumber industrial zone to the southwest, Kincumber Creek and 
dense remnant bushland to the northwest and low-density residential areas to the east.  
 
Empire Bay Drive and The Scenic Road, near the intersection, are urban road corridors. Road 
corridors are wide and generally contain no tree plantings. Other contributing elements include, 
power poles, overhead lines and large road signs. The urban character of these roads, however, is 
offset by dense vegetation visible to the north and south of the surrounding hillsides and the 
Kincumber Creek bushland to the west.  
 
Access is available from Empire Bay Drive to the properties fronting onto Empire Bay Drive. 
However, the property located on the north east corner is accessed from The Scenic Road and is 
left in/left out only.  
 
Cochrone Street and Kerta Road provide access to the light industrial / commercial land uses in an 
area generally described as the Kincumber Industrial area.  
 
The “Industrial area” contains uses such as a concrete catching plant, bus depot, swim school, 
major hardware store and general light industrial uses. The industrial area also includes 
commercial uses such as coffee shops, homewares and fitness centres as well as a business park. 
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On-street parking is possible on Empire Bay Drive between Avoca Drive and Kerta Road primarily 
limited to the eastern edge where the shoulder is wide enough. There is also a small area in the 
shoulder on the west side between the roundabout and bus stop. A parking area is provided along 
the northern side of Cochrone Street.  
 
The surrounding land to the intersection has generally been developed as residential 
accommodation and small scale industrial apart from a dense woodland area immediately west. 
The intersection is an important key decision making node as it links the major arterials including 
Empire Bay Drive to the north and south with The Scenic Road to the east. 

Landscape character 

The series of landscape character zones (LCZ) identified for the proposal and surrounding area 
are shown on Figure 6-20 and include: 

 LCZ 1 – Kincumber industrial centre 

 LCZ 2 – Kincumber residential area 

 LCZ 3 – Kincumber Creek – Enclosed Woodland. 
 

 
Figure 6-20 Landscape character zones (Source: Peter Andrews and Associates, 2017) 
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Landscape character zone 1 – Kincumber Industrial Centre 

The Kincumber industrial centre has been fully developed and generally incorporates one and two 
storey industrial buildings of varying sizes and outdoor storage, display and parking areas. 
 

Landscape character zone 2 – Kincumber residential area 

Low density residential area incorporating single and two storey residential dwellings with direct 
access onto Empire Bay Drive and The Scenic Road. 
 

Landscape character zone 3 – Kincumber Creek – Enclosed Woodland 

Kincumber Creek and surrounding bushland area with predominantly native trees and vegetation at 
various stages of growth including continuous, dense tree canopy in the upper and middle stories and 
regrowth saplings, grasses and exotic weeds comprising the understorey.  

Key viewpoints 

Key viewpoints have been determined based on desktop analysis and site investigations. The 
location of key viewpoints is shown in Figure 6-21. 
 

 
Figure 6-21 Key viewpoints (Source: Peter Andrews and Associates 2017) 
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6.8.3 Potential impacts 

The potential impacts from the proposal to landscape character and visual impact are outlined 
below. Construction activities can be temporary and permanent having an effect in both 
construction and operation of the project. The visual impact is therefore assessed in terms of both 
phases, that is construction and operation. 

Landscape character 

During construction, there would be temporary impacts on landscape character from the clearing of 
vegetation, generation of wastes and construction activities. These impacts would occur 
throughout the construction period, however, staging would mean that the impact would not spread 
across the entire proposal area at one time.  
 
The proposal would have an adverse impact across all of the LCZs, the magnitude of which is 
influenced by the sensitivity of each LCZ. A description of impacts for each LCZ is provided in 
Table 6-35, Table 6-36 and Table 6-37 below. 
 
The landscape impacts range between negligible and low, reflecting the low sensitivity of the 
proposal area.  
 
Table 6-35 Measurement of impact - LCZ 1 

 Measurement 
of impact 

Comments 

Sensitivity Low The proposal would have negligible adverse impact on the LCZ. 
Proposed changes to the intersection represent very minor changes 
when considered against the current developed urban context and 
overall landscape character of this LZC. The dual lane roundabout 
and dedicated right hand turn into Kerta Road would benefit the 
industrial centre. 

Magnitude Negligible 

Impact Negligible 

 
 
Table 6-36 Measurement of impact - LCZ 2 

 Measurement 
of impact 

Comments 

Sensitivity Low The proposal would require the acquisition of one whole lot and four 
partial lots on the eastern corners of Empire Bay Drive and The 
Scenic Road to allow for the upgrade. However, the impact to LCZ is 
considered to be low as it would not change the urbanised character 
of the LCZ. 

Magnitude Low 

Impact Low 

 
Table 6-37 Measurement of impact - LCZ 3 

 Measurement 
of impact 

Comments 

Sensitivity Low It is anticipated that there would be a low impact on the LCZ from 
a generally small amount of tree and vegetation removal along 
Empire Bay Drive frontage and part of the Cochrone Street 
frontage. The LCZ would still remain as a heavily vegetated 
enclosed landscape character.  

 

Magnitude Low 

Impact Low 
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Visual impact 

The following describes the visual impact of the proposal from key viewpoints, as shown in Figure 
6-21. The approximate extent of vegetation removal is shown outlined by the white line in Figure 
6-22 and Figure 6-23. In most instances, the removal of vegetation is only along the front of the 
road boundary; vegetation would be retained within the Kincumber Creek area. 
 
The proposal would have an adverse impact across most of the viewpoints during construction, the 
magnitude of which is influenced by the sensitivity of each viewpoint. The sensitivity of the seven 
viewpoints ranged from Low to Moderate. The magnitude of change ranged from Negligible to 
Moderate. Applying the matrix in Table 6-33 predicts visual impacts between Negligible to 
Moderate-Low levels. A description of impacts by viewpoint is provided in Table 6-39. 
 
As some of the work can only take place at night, additional site lighting would be needed to 
undertake any night work for visibility and safety reasons. The lights are likely to be high-power site 
lights and vehicle lights. They can be shielded and directed to prevent spill and backscatter.  
 
The duration of night work would be temporary and short-term with respite periods determined in 
accordance with Roads and Maritime guidelines and community consultation. Light spill from night-
time work would be minimised as much as reasonably practicable with priority given to maintaining 
safe visibility for work personnel. 
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Figure 6-22 Key viewpoints 1 - 3 (Peter Andrews and Associates, 2017) 



 

Empire Bay Drive at The Scenic Road, Kincumber Intersection Upgrade 
Review of Environmental Factors 

140 

 
Figure 6-23 Key viewpoints 4 - 7 (Peter Andrews and Associates, 2017) 
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Figure 6-24 Key viewpoint 8 (Peter Andrews and Associates, 2017) 
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Table 6-38 Viewpoint description and sensitivity 

Viewpoint Description of setting Sensitivity 
of view 

Sensitivity due to: 

1 View south from Empire Bay Drive 
near Avoca Drive intersection. 

Low Potential loss of vegetation. 

2a View of dwellings adjoining Empire Bay 
Drive in close proximity to proposed 
pedestrian signalised crossing. 

Moderate Proximity to proposed 
pedestrian signalised crossing 
from dwellings. 

2b View of dwellings adjoining Empire Bay 
Drive in close proximity to proposed 
pedestrian signalised crossing. 

Moderate Proximity to proposed 
pedestrian signalised crossing 
from dwellings. 

3 Approach from the north along Empire 
Bay Drive to the proposal and 
dwellings adjoining Empire Bay Drive. 

Moderate Bushland removal and the 
widened road corridor with 
increased number of lanes 
and overhead utility relocation. 

4 Approach from the west along The 
Scenic Drive and dwellings located on 
The Scenic Drive. 

Low Roundabout relocated and 
removal of bushland. 

5 View to the north to the Empire Bay 
Drive roundabout from dwellings 
located to the southeast of the 
roundabout. 

Low Potential loss of vegetation. 

6 Northern approach to the Empire Bay 
Drive roundabout at existing bus 
shelter and industrial land uses 
adjoining Empire Bay Drive to the 
west. 

Moderate Relocated roundabout, 
increased road width, 
carriageways, loss of 
vegetation and overhead utility 
relocation. 

7 Views east from the pedestrian bridge 
river crossing and Cochrone Street. 

Low Potential loss of vegetation. 

8 Views south east from the dwellings 
Kincumber Creek crossing and Empire 
Bay Drive. 

Moderate Potential loss of vegetation, 
increased crossing width. 
Potential loss of existing 
tree(s). 

 
Table 6-39 Visual impact assessment 

Viewpoint Visual 
Sensitivity 

Magnitude 
of visual 
effect 

Resultant 
rating of 
visual 
impact 

Comments 

1 Low Negligible Negligible The visual impact of the view to the south is 
negligible due to the distance and that 
vegetation would still frame the corridor on 
both sides. The driver would be 
concentrating on the route and passengers 
still have views of the mountain range and 
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Viewpoint Visual 
Sensitivity 

Magnitude 
of visual 
effect 

Resultant 
rating of 
visual 
impact 

Comments 

bushland vegetation. 

2a Moderate Low or 
negligible 

Moderate-
low or 
negligible 

Whilst the Kincumber Creek crossing would 
be in close proximity to the residential area, 
the closest dwellings are set back from the 
road frontage with boundary fencing and 
screen planting. The visual impact rating 
would be dependent on the amount of trees 
and vegetation retained or removed on both 
sides of Kincumber Creek. If existing mature 
trees are retained, then the visual impact 
rating would be Negligible however if existing 
trees are removed, then the visual impact 
rating would be Moderate-Low. 

2b Moderate Low Moderate-
low 

Whilst the pedestrian lights would be in close 
proximity to the residential area, the closest 
dwellings are set back from the road frontage 
and incorporate screen planting. A dwelling 
located closer to the road frontage 
incorporates a tall timber paling fence, 
therefore minimising the visual impact. 

3 Moderate Low Moderate- 
low 

Whilst some vegetation would be removed, 
the bushland behind would be retained in the 
Kincumber Creek area reducing the visual 
impact. 

4 Low Low Low Whilst some vegetation would be removed, 
the bushland behind would be retained 
reducing the visual impact in the Kincumber 
Creek area. Due to the angle the removal of 
the vegetation would only be a minor 
alteration to the visual catchment. 

5 Low Moderate Moderate-
Low 

The view would be altered to a more open 
view at the intersection from the expanded 
roundabout and carriageways and due to the 
removal of foreground vegetation. However, 
the bushland would be retained. 

6 Moderate Low Moderate-
Low 

The visual impact from the northern 
approach would be moderate-low due to the 
removal of vegetation and larger footprint for 
the intersection. The area has been 
previously modified. 

7 Low Negligible Negligible Only a very minor loss of vegetation and 
dense bushland remains in the foreground. 
The impact of the view to the east is further 
reduced due to the distance. 
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Viewpoint Visual 
Sensitivity 

Magnitude 
of visual 
effect 

Resultant 
rating of 
visual 
impact 

Comments 

8 Moderate Moderate 
or low 

Moderate 
or 
moderate-
low 

The visual impact of the view to the east 
would be either Moderate or Moderate-Low 
depending on the amount of existing mature 
trees and vegetation removed. If existing 
mature trees are retained, then the visual 
impact rating would be Moderate-Low 
however if existing trees are removed, then 
the visual impact rating would be moderate. 

 
The visual impact of the proposal has been assessed at each viewpoint as negligible or low to 
moderate-low. This is generally due to the area having been previously modified, the existing views 
of the industrial centre and the urbanised character of the area.  
 
The higher visual impact would generally be from the removal of vegetation that act as visual 
buffers to the surrounding road network or form part of the Kincumber Creek bushland. However, 
the retention of the majority of the vegetation in the Kincumber Creek area reduces the visual 
impacts.  
 
The widening of the intersection, the Kincumber Creek crossing and the introduction of additional 
carriageways from two to four on the northern and southern approaches is expected to lead to 
additional urbanisation of the intersection and generally to the local area.  
 
Potential impacts on landscape character and visual amenity would be minimised through the 
implementation of mitigation measures outlined in Section 6.8.4 below. The proposed urban and 
landscape strategy layout is shown in Figure 6-25 below and explained in detail in Appendix P.
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Figure 6-25 Proposed urban and landscape strategy for the intersection upgrade at Empire Bay Drive (Source: Peter Andrews & Associates Pty Ltd, 
2017) 
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6.8.4 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Landscape 
character and 
visual impact 

An Urban Design Plan will be prepared to support the final detailed project 
design and implemented as part of the CEMP.   
 
The Urban Design Plan will present an integrated urban design for the 
project, providing practical detail on the application of design principles and 
objectives identified in the environmental assessment. The Plan will include 
design treatments for: 

 Location and identification of existing vegetation and proposed 
landscaped areas, including species to be used. 

 Built elements including retaining walls, bridges and noise walls 

 Pedestrian and cyclist elements including footpath location, paving types 
and pedestrian crossings 

 Fixtures such as seating, lighting, fencing and signs 

 Details of the staging of landscape works taking account of related 
environmental controls such as erosion and sedimentation controls and 
drainage 

 Procedures for monitoring and maintaining landscaped or rehabilitated 
areas. 

 
The Urban Design Plan will be prepared in accordance with relevant 
guidelines, including: 

 Beyond the Pavement urban design policy, process and principles (Roads 
and Maritime, 2014)  

 Landscape Guideline (RTA, 2008a) 

 Bridge Aesthetics (Roads and Maritime 2012)  

 Noise Wall Design Guidelines (RTA, 2006)  

 Shotcrete Design Guideline (RTA, 2005). 

Contractor Detailed 
design / pre-
construction 

Core 
standard 
safeguard  
 
 

Landscape 
character and 

The Urban Design Plan will include a planting palette, which:  

 Is consistent with the adjacent bushland and verge planting treatments 

Contractor Construction Additional 
safeguard  
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

visual impact and adjacent residential planting themes. 

 Provides an attractive, vegetated central roundabout  

 Identifies low maintenance species for medians 

 Where possible provides screen planning to adjacent residences where 
existing screen planting is removed 

 Incorporates screen planting along the Empire Bay Drive frontage in the 
vicinity of the pedestrian lights should it be required 

 Location of large trees to have regard to future services, road sightlines 
and current (or future) maintenance access requirements. 

Landscape 
character and 
visual impact 

The detailed design would be an integrated engineering/urban design 
outcome in accordance with the environmental assessment, the urban design 
principles and the project objectives. 

Contractor Detailed 
design / pre-
construction 

Additional 
safeguard  

Landscape 
character and 
visual impact 

Existing large trees vegetation would be maintained and protected wherever 
possible noting that the proposal would result in the unavoidable loss of 
existing roadside vegetation. 

Contractor Construction Additional 
safeguard  

Landscape 
character and 
visual impact 

A consistent approach would be developed to the detailing of medians, street 
lighting, pedestrian fences, walls (if needed) and to the extent possible, 
integrate with the detailing of new roadside elements. 

Contractor Construction Additional 
safeguard  

Landscape 
character and 
visual impact 

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

Contractor Construction Additional 
safeguard  

Landscape 
character and 
visual impact 

The proposal site shall be kept tidy during construction minimising visual 
impact on the adjoining dwellings. 

Contractor Construction Additional 
safeguard  

Landscape 
character and 

Lighting would not be directed or spill into any adjoining landholding or 
dwelling. Occupants of adjoining dwellings would be advised of any night time 

Contractor Construction Additional 
safeguard  
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

visual impact construction and the proposed lighting requirements. 

Landscape 
character and 
visual impact 

Construction lighting and the pedestrian lights would be in accordance with 
the relevant Australian Standard such as AS4282 – Control of the obtrusive 
effects of outdoor lighting, AS 1158.4:2015 Lighting for roads and public 
spaces - Part 4: Lighting of pedestrian crossings. 

Contractor Construction Additional 
safeguard  

 
Other safeguards and management measures that would address landscape character and visual impacts are identified in Section 6.1 (Traffic and 
transport), Section 6.7 (Property and land use) and Section 6.9 (Socio-economic). 
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6.9 Socio-economic 

6.9.1 Methodology 

A desktop socio-economic assessment was undertaken by NGH Environmental. The assessment 
considered the demographics, social fabric and economics of Kincumber and the wider Central 
Coast LGA (Figure 1-1, Figure 6-26 and Figure 6-27), as defined by the Australian Bureau of 
Statistics (ABS, 2016). 
 
The following document guided the assessment: 

 Environmental Impact Assessment Practice Note: Socio-economic assessment: EIA-N05 
(Roads and Maritime, 2013a). 

 
The preparation of the assessment included: 

 Identifying the existing socio-economic characteristics of the study area through desktop 
research, reviewing secondary-source quantitative data, undertaking limited primary research, 
and in particular referring to: 

o Census data (Australian Bureau of Statistics – Census Quick Stats, 2016) 
o Information on local community structure and patterns 
o Business and economic data (as confirmed through a site walkover) 

 Determining the community’s socio-economic profile (through census data) 

 Reviewing the outcome of other assessments containing relevant socio-economic themes, 
namely: 

o Traffic and transport (refer to Section 6.1) 
o Noise and vibration (refer to Section 6.3) 
o Property and land use (refer to Section 6.7) 
o Landscape character and visual impacts (refer to Section 6.8) 
o Non-Aboriginal heritage (refer to Section 6.11) 
o Air quality (refer to Section 6.11) 

 Identifying those adverse impacts that would need safeguarding or management. 

6.9.2 Existing environment 

The area surrounding the proposal is a mixture of residential and light industrial. Residential 
properties occur east of Empire Bay Drive and south of Avoca Drive and are a mixture of low 
density units and houses. Light industrial properties occur south of Cochrone Street and west of 
Empire Bay Drive which support a variety of businesses as shown in Figure 6-26. Further details 
are provided below in Table 6-41. Two bushland areas occur within and near to the proposal area; 
one at the corner of Empire Bay Drive and Cochrone Street (Lot 500) and the other at the corner of 
Empire Bay Drive and Bridge Street (south of the proposed works). Although these areas are 
zoned for recreational use, the density of vegetation and lack of accessibility (for example, no 
walking paths or tracks) means the bushland areas are not often used for any recreational activity.  
 
The land parcel, Lot 500, previously supported a mineral sands processing facility. Further details 
are described in Section 6.4.2.  
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Figure 6-26 Commercial properties in light industrial area in Kincumber (Source: Google maps, 
2017) 
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Figure 6-27 Localities near Kincumber 
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Population and growth 

As of 2016, about 7,093 lived in the suburb of Kincumber (Australian Bureau of Statistics, 2016). 
This represents about 2.2 per cent of the 327,736 people that live in the Central Coast LGA. This 
reflects the area’s low population density, large commercial and industrial zones, and the 
dominance of bushland in the area. It is expected that resident population growth between 2016 
and 2039 is assumed to be 0.5 per cent per annum (ARCADIS, 2017). 

Daily population 

As of 2016, 3022 people were employed in Kincumber, about 75 per cent of whom travelled to 
work by car and about eight per cent who use public transport to travel to work. 
 

Socio-economic profile 

The composition of the population helps provide information about the local community and its 
values. It also assists in profiling how adaptable the community is to change. The study area’s 
demography in 2016 could be broadly described as families, with the median age of Kincumber 
being 46 and Children aged 0-14 years making up 17 per cent of the population. People aged 65 
years and over made up 30 per cent of the population. Table 6-40 summarises the suburbs social 
and economic characteristics as of 2016. Within Kincumber there are four retirement villages, as 
summarised in Table 6-41. 
 
Table 6-40 Social and economic profile for Kincumber 

Category Sub-
category 

Characteristics (as of 2016) 

Social characteristics 

Population 
and 
demography 

Population  Around 7,093 people lived in the suburb 

 There was around 10 per cent more females than males 

 About 50 per cent of the adult population was married, while 
about 43 per cent had never married and the remainder were 
either divorced, separated, widowed or de-facto.   

Age  With an average age of 47 in 2016, this was nine years above 
the national average at the time 

 The resident percentage of children (under 15) was about 17 
per cent, and the resident percentage of old people (over 65) 
was about 30 per cent. 

Cultural 
diversity 

 About 80 per cent of the resident population in 2016 were born 
in Australia, followed by England (about seven per cent) and 
New Zealand (about one per cent) 

 About 93 per cent of the population in 2016 spoke English only 
at home, followed by Afrikaans, Portuguese and Spanish (all 
about 0.3 per cent) 

 Christianity was the main religion followed by Anglican; 
however, 26 percent of the population claimed no religion. 

Families and 
housing 

Families  There were a lower number of families in the area in 2016 
compared to the State and National average at the time 

 There were a higher number of one-parent families in the area 
on average compared to the State at the time. 



 

153 
Empire Bay Drive at The Scenic Road, Kincumber Intersection Upgrade 
Review of Environmental Factors 

Category Sub-
category 

Characteristics (as of 2016) 

Social characteristics 

Housing 
costs and 
tenure 

 The average weekly rent in Kincumber was around $340 in 
2016 

 The average monthly mortgage repayment was about $1,872 in 
2016. 

Travel to work Car travel 
and public 
transport 
travel 

 The majority of people travelled to work by car in the area 
(around 68 per cent) and only about eight per cent used public 
transport. 

Economic characteristics 

Income Income  On average, people earnt about $566 per week, with the state 
average being $664 at the time 

 The household income per week was around $1,082, with the 
State average being $1,438 at the time. 

Employment  About 54 per cent of the resident population in 2016 of working 
age were in full-time employment with about 34 per cent in part-
time employment 

 The main occupations of the suburb were professionals, 
technicians and trades workers, community and personal 
service, and clerical and administrative workers. 

Source: Adapted from the 2016 Census Quick Stats (ABS, 2016) 

Social infrastructure and local business 

Social infrastructure refers to the community facilities, services and networks that help individuals, 
families, groups and communities meet their social needs, maximise their potential for 
development, and enhance community well-being. It includes such things as: educational facilities; 
health, emergency and aged-care services; sports, recreational and cultural facilities; community 
support services; and transport facilities. This infrastructure, along with local business, helps 
develop the area’s socio-economic profile. Table 6-41 lists the social infrastructure and local 
businesses in the area. 
 
Table 6-41 Social infrastructure and businesses in Kincumber 

Faculty/service/business Location/number 

Social infrastructure 

Education facilities 

Kincumber Public School Avoca Drive 

Kincumber High School Bungoona Road 

Holy Cross Catholic School 37 Kincumber Street 

Health, emergency and aged care facilities 

Kincumber Medical Centre 90 Avoca Drive 
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Faculty/service/business Location/number 

The Surgery 80 Avoca Drive 

Health and Wellness Centre 118 Avoca Drive 

Kincumber Chiropractic Centre 106 Avoca Drive 

Physio Sports Clinic 9/34 Avoca Drive 

North Kincumber Physiotherapy 7/34 Avoca Drive 

Kincumber Fire Station  836 The Scenic Road 

Aurrum Aged Care 1A Scaysbrook Drive 

Brentwood Village 1 Scaysbrook Drive 

Waterford Retirement Village 24 Kincumber Street 

Living Choice Broadwater Court 79 Avoca Drive 

Kincumber Nautical Village 57 Empire Bay Drive 

Sport, recreation and cultural facilities 

Kincumber Swim Centre 102 Avoca Drive and 2 Hawke Street 

Anytime Fitness Kincumber 34 Avoca Drive 

Kincumber Indoor Sports Centre 19 Cochrone Street 

Kincumber Tennis Club 30 Mackillop Road 

Mackillop Oval 30 Mackillop Road 

Central Coast Oztag 1 Peterson Close 

Frost Reserve Avoca Drive 

Le Salle Oval Skatepark (Kincumber Skatepark) Avoca Drive 

Kincumber Roos Football Club Avoca Drive 

Kincumber Golf and Sports Club 2 Bilinga Road 

Kincumber Boat Ramp Carrak Road 

Hawke Street Boat Ramp Hawke Street 

Bouddi Pony Club Unnamed Road off Empire Bay Drive  

Community support services 

Child care facilities 

Hands Up Pre-school 37 Kincumber Street 

Kinburra Pre-school 20-22 Kincumber Street 
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Faculty/service/business Location/number 

The Beach Early Learning Centre 4/20-22 Kincumber Street 

Kincumber After School Care 34 Kincumber Street 

Peak Potential Learning Centre 88 Avoca Drive 

Kincumber Family Day Care 34 Melville Street 

Kincumber Pre-school Kindergarten 86 Melville Street 

Goodstart Early Learning 6 Bilinga Road 

Community facilities 

Kincumber Anglican Ministry Centre 167 Avoca Drive 

St Paul’s Anglican Church Corner of Avoca Drive and Empire Bay Drive 

Kincumber Uniting Church 152 Avoca Drive 

Lifechurch 4 Hawke Street 

Catholic Church 55 Kincumber Street 

Kincumber Library  3 Bungoona Road 

Other – local parks, playgrounds, reserves, 
community halls, scout/guide halls 

Throughout 

Transport facilities 

A number of bus tops are located throughout 
Kincumber. Serviced by the Busways bus 
services 63, 64, 65, 66A, 66C 

Kincumber 

Busways Gosford (Kincumber depot) 42 Empire Bay Drive 

Economic characteristics 

Business and industry 

Local Centre: 
Kincumber Village Shopping Centre (Note 1) 
Kincumber Hotel and various fast food outlets 

North of Avoca Drive at corner of Bungoona 
Road 
South of Avoca Drive at corner of Carrak 
Road 

Kincumber Industrial area (Note 2) West of Empire Bay Drive from Cochrone 
Street extending south of Kerta Road 

Note 1:  North side of Avoca Drive. Includes Coles supermarket surrounded by local shops including a 
pharmacy, hairdresser, tobacco shop, fruit shop, travel agent, bakery, newsagent, liquor shop, 
butcher, post office, reality, cafés and several ATMs 

Note 2:  Includes numerous small businesses such as Mitre 10 Hardware, Reece Plumbing, Cutting Edge 
Outdoor Power Equipment, Kincumber Smash Repairs, retail, cafés, boutique brewery, storage, 
health and fitness gyms and other local businesses. 
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Community values 

In the Gosford 2025 Community Strategic Plan (Gosford City Council, 2013), the community 
identified what they most valued about the area; this included the importance of transport and good 
infrastructure and maintaining natural assets. 

Economy 

The 3022 people employed in Kincumber as of 2016 worked as professional, technicians and 
trades workers, community and personal service works and clerical and administrative workers, 
demonstrating the variety of occupations in the local community. 

Local economy 

The local economy is supported by a key flagship store, Coles supermarket, and the numerous 
other retail shops, post office, food outlets and services in Kincumber, centred on Avoca Drive. 
However, the high car ownership of the area coupled with good access means that people have 
the means and opportunity to travel to larger and more centralised shopping centres and 
community facilities, such as those located in Erina and Woy Woy. As such, the local economy is 
made mainly of small business driven by a local customer base. On a comparative basis to larger 
urban, commercial and industrial centres on the Central Coast, such as Erina, Woy Woy, Gosford 
and Somersby/ Kariong, Kincumber would create a lower number of job opportunities and would 
contribute less to the Central Coast local economy. 

Regional economy 

Regional business benefits from access to the Pacific Highway (HW10) and the region’s proximity 
to the Sydney metropolitan and Hunter regions. As such a number of distributions, logistic and 
warehousing facilities have developed throughout the LGA and may account for some of the 
workforce in the region. 

6.9.3 Potential impacts 

Construction 

The proposal has the potential to generate socio-economic impacts during the anticipated 16 
months of construction (refer to Chapter 3 for further details). The potential impacts are 
summarised below. 
 
Landuse 
A number of ancillary sites have been identified for use during construction for the site compound 
(land being acquired for the widened road corridor) and laydown areas (lease of private land, 
Council road reserve or Roads and Maritime owned land). As previously discussed, these sites are 
already disturbed and available for use, and would therefore not impact any future use of the sites. 
 
Local economy and businesses 
Roads and Maritime would work with local businesses to understand issues and minimise 
construction impacts during the development and delivery of the proposal. 
 
Local commercial and industrial businesses can expect there may be: 

 Increases in noise and dust and changes to the local amenity and visual amenity. This may 
create a difficult environment for outdoor sales and may also result in the need for more 
frequent cleaning of the outside sales items. Impacts of construction noise on sensitive 
receivers such as residents, childcare facilities and places of worship are discussed in Section 
6.3.4.  

 Traffic disruptions and delays due to widening works, reconfiguration of road, and increased 
construction traffic on local roads 

 Disruption to local property access and parking. Alternate access and parking would be 
required, inconveniencing residents and local businesses, particularly for delivery and 
dispatching access and for buses entering and exiting the Busways depot. This may have cost 
and time implications for these businesses 
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 Traffic disruption, delays and an increase in noise after hours due to night works, particularly 
affecting adjacent businesses that operate in the evening such as the Block ‘n Tackle Brewery 
and Kincumber Gym 

 Increased expenditure on local goods and services, resulting in beneficial impacts for local 
businesses. 

 
The construction phase is likely to have a positive effect for some local businesses through an 
increased demand for local goods and services. Local shops and food outlets within the Kincumber 
industrial district and Kincumber Village Shopping Centre are likely to benefit from increased 
business in response to the day-to-day needs of construction workers. 
 
During construction, there is potential for traffic impacts to affect transport facilities in the area. This 
would have impacts on the buses entering and exiting the Busways Depot located on Kerta 
Road/Hawke Street. There is a need for their service to be reliable and on-time, therefore Roads 
and Maritime would continue to, consult with Busways throughout the project. 
 
There is potential for travel delays during construction which may impact on commuter, bus and 
heavy vehicle traffic, refer to Section 6.1 (traffic and transport). This may disrupt movement of 
freight and commercial traffic, resulting in potential delays, increases in traffic times and increased 
transport costs for some businesses. These impacts are expected to be small as the construction 
contractor would be required to maintain access to properties and businesses and any disruption 
to access would be of small scale, temporary and of short duration and in consultation with 
affected landowners and businesses. This may be of particular concern to businesses operating 
from the industrial areas west of Empire Bay Drive and south of Cochrone Street. Customers 
wishing to access businesses along The Scenic Road and Cullens Road and those traveling to 
Kincumber Village Shopping Centre may also experience some delays. During construction bus 
stops may be relocated, however, bus operations would be maintained at all times.  
 
The proposal would impact positively on employment through the creation of direct construction-
related employment on the proposal and indirect employment in businesses and industries that 
support the construction work. 
 
Social infrastructure 
Community services and facilities located closest to the proposal such as Kincumber Veterinary 
Hospital, Goodstart Early Learning and Kincumber Indoor Sports Centre may experience potential 
traffic and transport disruptions and delays and limited cycle and pedestrian access. These 
potential impacts are further discussed in Section 6.1 (traffic and transport) and Section 6.3 (noise 
and vibration). Pedestrian and cyclist access is currently limited, however, alternatives would be 
provided during construction. 
 
Access for rural fire services and emergency service would be maintained through the proposal. 
The construction contractor would consult with local emergency services to advise them of 
upcoming road works, potential road closures, detours and delays to help inform their route 
selection and response times. 
 
Community values 
The local community would be affected by the proposal’s traffic and amenity impacts as a direct 
result of work activities taking place; traffic impacts during construction would impact on the 
community’s value of transport and infrastructure. However, these impacts would take place across 
an area where the amenity has been impacted by the existing road corridor, and this would be 
limited to the duration of construction. Therefore, it is considered that the proposal would have a 
negligible impact on the area’s community values with the exception of:  

 A temporary loss in character due to construction activity taking place in the area  

 A slight reduction in liveability due to the increased noise and temporary access changes 
during construction (as discussed in Section 6.3) 

 Perception of reduced safety due to the temporary increased movement of heavy vehicles 
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 Traffic impacts (as discussed in Section 6.1 (traffic and transport)).  
 
The above impacts are not significant and the impacts would take place in the context of an urban 
road environment that is already affected by high traffic levels. 

Operation 

 
Property acquisition and land use 
The proposal would require the full acquisition of one property and partial acquisition of five 
properties, as discussed in Section 3.6. The required acquisitions include a mix of land use 
including residential and recreational. Impacts associated with property acquisitions would be 
minor given the small number of residential and commercial properties potentially affected. 
 
Access and connectivity 
The proposal would improve access and connectivity for local and regional communities. The 
proposal also aims to improve safety for motorists, cyclists and pedestrians by lowering the 
number of crashes in the study area, increase traffic capacity and improve travel time by reducing 
congestion (Section 6.1 (traffic and transport)). Shared pedestrian paths and cycle ways in the 
study area are included in the proposal which would provide safe pedestrian connections to the 
Kincumber industrial area, Kincumber Village Shopping Centre, Kincumber Primary and High 
Schools, and nearby residential areas. This would aid public transport in the area to operate more 
efficiently and be able to achieve timetables. 
 
The existing location of bus stops would be retained, with the exception of two along Empire Bay 
Drive; one northbound and one southbound (refer to Section 3.2.4). Bus users would need to walk 
an extra 190 metres to access the relocated bus stop about 15 metres north of Bridge Street. The 
relocation of these bus stops has been identified in consultation with Busways (refer to Section 5.5) 
and no long term impacts to bus users would be expected from the relocation of these bus stops. 
The final location of the proposed bus bay on Empire Bay Drive would be determined during the 
detailed design phase. 
 
Social infrastructure and amenity 
The widening and realignment of the intersection at Empire Bay Drive, The Scenic Road and 
Cochrone Street would move the road corridor closer to some businesses and residential 
properties. This may result in a higher level of traffic noise for those properties, refer to Section 
6.3.4. 
 
The intersection is a key junction for the community to access a variety of social infrastructure.  
However, as a result of improved travel times and reduced congestion, the community is expected 
to be less frustrated when travelling through the area to access various social infrastructure. 
 
The road corridor would also be closer to the bush reserve north of Cochrone Street and west of 
Empire Bay Drive. A strip of native vegetation would be removed along the road frontage (refer to 
Section 6.2.3). This would impact on the amenity of the reserve through increased traffic noise and 
reduced visual screening (Section 6.8.3). The limited active use of the reserve and the proposed 
revegetation and landscaping of disturbed areas would reduce any negative impacts on amenity in 
the long-term.  
 
Community values 
The proposal would improve capacity and facilities for transport and infrastructure and assist in 
maintaining Kincumber Creek by clearing debris from the culvert; the proposal aligns with the 
community values in the Gosford 2025 Community Strategic Plan (Gosford City Council, 2013). 
The proposal would improve the area’s amenity and character by providing a high standard road 
with pedestrian and cyclist facilities, which would benefit the community. 



 

159 
Empire Bay Drive at The Scenic Road, Kincumber Intersection Upgrade 
Review of Environmental Factors 

6.9.4 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Socio-
economic 

A Communication Plan (CP) will be prepared and implemented as part of the 
CEMP to help provide timely and accurate information to the community 
during construction. The CP will include (as a minimum):  

 Mechanisms to provide details and timing of proposed activities to 
affected residents, including changed traffic and access conditions 

 Contact name and number for complaints. 
 
The CP will be prepared in accordance with the Community Involvement and 
Communications Resource Manual (RTA, 2008b). 
 

Construction 
Contractor 

Detailed 
design / pre-
construction 

Core 
standard 
safeguard  
 
 

Impacts on 
properties, 
businesses 
and the 
community 
during 
construction  

Road users will be informed of changed conditions, including likely 
disruptions or changes to driveway access during construction.  
 
Consultation will be undertaken with all affected landowners and businesses 
where changes and adjustments are necessary for safe access to properties.  

Construction 
Contractor 

Pre-
construction / 
construction 
 
Detailed 
design / 
construction 
 

Additional 
safeguard   
 

Community 
impacts during 
construction 
across the 
proposal 
 

Consultation will be undertaken with potentially affected residences and 
businesses prior to the commencement of and during works in accordance 
with Roads and Maritime’s Community Involvement and Communications 
Resource Manual. Consultation will include but not limited to door knocks, 
newsletters or letter box drops providing information on the proposed works, 
working hours and a contact name and number for more information or to 
register complaints.  

 

Roads and 
Maritime/ 
Construction 
contractor  
 

Pre-
construction 
and 
construction  
 

Additional 
safeguard  

Community A complaint handling procedure and register will be included in the CEMP.  Construction Pre- Additional 
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

impacts during 
construction 
across the 
proposal 
 

The complaints register will be maintained throughout construction.  contractor  
 

construction 
and 
construction  
 

safeguard  
 

 
Other safeguards and management measures that would address socio-economic impacts are identified in traffic and transport (Section 6.1), noise 
and vibration (Section 6.3), property and land use (Section 6.7) and landscape character and visual impacts (Section 6.8). 
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6.10 Aboriginal heritage 

This section summarises the assessed impacts on Aboriginal Heritage values that are likely to 
occur when building and operating the proposal. 

6.10.1 Methodology 

A Stage 1 assessment in accordance with the Roads and Maritime’s Procedure for Aboriginal 
Cultural and Heritage Consultation and Investigation (PACHCI) was undertaken for the proposal. A 
copy of the Stage 1 reports, for both the original study area and extended study area over 
Kincumber Creek, dated 31 August 2017 and 9 February 2018, respectively, are provided in 
Appendix D. The Stage 1 assessments included a site walk over by Roads and Maritime’s 
Aboriginal Cultural Heritage officer and consultation with representatives of Darkinjung Local 
Aboriginal Land Council (DLALC). The aims of the site inspections were to identify the potential 
presence of any Aboriginal archaeological sites or areas that may contain Aboriginal objects, 
warranting additional detailed survey. Based on archaeological background, local knowledge and 
landform context of the study area, the site inspection focussed on identifying any areas of surface 
exposure for artefacts, evidence of intact soils and any mature trees for evidence of Aboriginal bark 
removal.  
 
A summary of both the Stage 1 assessment findings is presented below. 

6.10.2 Existing environment 

The proposal is located within the boundaries of the DLALC, Lot 500 DP DP823145. The DLALC is 
located on the Central Coast of NSW; its boundaries stretch from Catherine Hill Bay to the 
Watagan Mountains to the north, Hawksbury River to the south, Pacific Ocean to the east while the 
western boundary stretches along Judge Dowling Range from Bucketty to Spencer. 
 
The land (Lot 500) previously supported a mineral sands processing facility and was subsequently 
remediated and revegetated. The site is heavily vegetated with regrowth vegetation. Due to 
vegetation regrowth and extent of groundcover, surface visibility was poor. The site is disturbed 
from surrounding residential and light industrial developments within and adjacent to the site.  
Kincumber Creek forms the northern boundary of Lot 500.  
 
The land for the extended study area Stage 1 assessment includes the culvert opposite Lot 500 
and associated section of Empire Bay Drive. Kincumber Creek runs through the culvert and the 
site is disturbed from urban infrastructure and land use.  
 
A search of the Aboriginal Heritage Management Systems Register (AHIMS) was undertaken to 
identify recorded Aboriginal sites within a 50m radius of the proposal area. A search of the AHIMS 
database on 30 August 2017 (refer Appendix C) identified no Aboriginal sites and no Aboriginal 
places. 
 
It is noted that Lot 500 is currently Crown Land (refer to land parcel ‘A’ in Figure 3-2). This land is 
being granted to the Darkinjung Local Aboriginal Land Council (LALC) following a successful 
Native Title Claim. 

6.10.3 Potential impacts 

Construction 

The Stage 1 assessments found that the area does not contain landscape features that indicate 
the presence of Aboriginal objects and that the proposal is unlikely to have an impact on Aboriginal 
cultural heritage as the project works area is a former mineral sands processing facility and is 
highly disturbed. A large mature tree occurring in the northern extent of Lot 500 (near Kincumber 
Creek) was inspected and found to contain hollows, however, was not considered to be of cultural 
heritage concern as the tree was located outside of the proposal’s study area and would not be 
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impacted. The Stage 1 assessment for the extended study area concluded that the cultural 
heritage potential of the study area appears to be reduced due to past disturbance and previous 
urban infrastructure. The Stage 1 assessments concluded that the proposal is unlikely to harm 
known Aboriginal objects or places and that no further assessment would be required. 
 
Given there is minor excavation required for the upgrade of the intersection, it is possible that 
objects may be discovered unexpectedly during construction activities. Mitigation measures would 
prevent any potential items from being disturbed. 

Operation 

There would be no impacts to Aboriginal heritage during operation of the proposed works. 

6.10.4 Safeguards and management measures 

 

Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Aboriginal 
heritage 

An Aboriginal Heritage 
Management Plan (AHMP) will 
be prepared in accordance with 
the Procedure for Aboriginal 
cultural heritage consultation and 
investigation (Roads and 
Maritime, 2012c) and Standard 
Management Procedure - 
Unexpected Heritage Items 
(Roads and Maritime, 2015) and 
implemented as part of the 
CEMP. It will provide specific 
guidance on measures and 
controls to be implemented for 
managing impacts on Aboriginal 
heritage. The AHMP will be 
prepared in consultation with all 
relevant Aboriginal groups.  

Contactor Detailed 
design / pre-
construction 

Core 
standard 
safeguard 
 
Section 4.9 
of QA G36 
Environment 
Protection 

Aboriginal 
heritage 

 The Standard Management 
Procedure - Unexpected 
Heritage Items (Roads and 
Maritime, 2015) will be 
followed in the event that an 
unknown or potential 
Aboriginal object/s, including 
skeletal remains, is found 
during construction. This 
applies where Roads and 
Maritime does not have 
approval to disturb the 
object/s or where a specific 
safeguard for managing the 
disturbance (apart from the 
Procedure) is not in place.  

 Work will only re-commence 
once the requirements of that 

Contactor Detailed 
design / pre-
construction 

Core 
standard 
safeguard  
 
Section 4.9 
of QA G36 
Environment 
Protection 
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Procedure have been 
satisfied. 
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6.11 Other impacts 

6.11.1 Existing environment and potential impacts 

Environmental 
factor 

Existing environment Potential impacts 

Non-Aboriginal 
heritage 

A desktop assessment was undertaken on 30 August 2017 to 
determine the heritage values of any objects or places within the 
proposal site. Heritage database searches included: 

 The NSW State Heritage Inventory (SHI) – Items listed on 
the State Heritage Register, Heritage and Conservation 
registers of State Government agencies and local heritage 
items within the Gosford LGA (now part of Central Coast 
LGA) (see Appendix C) 

 The Australian Heritage Database – Items listed on the 
National and Commonwealth Heritage Lists and World 
Heritage List (see Appendix C). 

 
The database search results (Appendix C) indicate that while 
there are a large number of heritage items listed within the 
Gosford LGA, there are no heritage items within the proposal site. 
The nearest heritage item is located about 200m north of the 
proposed works. The search results show that there are several 
heritage items listed on the Gosford LEP within the locality of 
Kincumber including: 

 Boora Boora – Avoca Drive (near Dunlop Hill) 

 Burn’s House – Avoca Drive/Kincumber Street 

 Holy Cross Church – Humphreys Road 

 Holy Cross Graveyard – Humphreys Road 

 Kincumber Convent and Chapel – Humphreys Road 

 Kincumber School of Arts – Corner Empire Bay Drive and 
Tora Avenue 

 Kincumber Wharf Site – End of Kiluna Road 

 St Paul’s Church – Corner Avoca Drive and Empire Bay 

Construction 
The desktop assessment revealed that heritage items within 
the locality of Kincumber are located outside of the proposed 
works. There would be no impacts to these items as a result 
of the proposed works. Given there is minor excavation 
required for the upgrade of the intersection, it is possible that 
archaeological remains may be discovered. Mitigation 
measures would prevent any potential heritage items from 
being disturbed. 
 
Operation 
There would be no impacts to non-Aboriginal heritage during 
operation of the proposed works. 
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Environmental 
factor 

Existing environment Potential impacts 

Drive 

 St Paul’s Graveyard – Corner Avoca Drive and Empire 
Bay Drive 

 Gosford Hills Landscape Conservation Area - Gosford 

 St Joseph’s Educational and Spiritual Centre – Humphreys 
Road 

Air quality and 
climate change 

The air quality at the location of the proposal is typical of an urban 
environment. The major influences on existing air quality would be 
from vehicle emissions on Empire Bay Drive and other adjoining 
roads and the surrounding industrial and commercial activities. 
Sensitive receivers include local residents, businesses and 
pedestrians.  
The long-term monitored air quality classification on the Central 
Coast is assessed as ‘good’ (Office of Environment and Heritage, 
NSW Air Quality Index, 2018).  
 

Construction 

 Dust generation due to the disturbance, movement, 
storage, loading, transportation of spoil, mud-tracking 
and when excavations and exposed surfaces are left 
open. Uncontrolled dust emissions may result in 
nuisance impacts to sensitive receivers such as dust 
deposition on building frontages, domestic laundry, 
swimming pools, windows and parked cars, which 
may cause community complaints. Uncontrolled dust 
may also present as a traffic hazard for passing 
vehicles. Dust impacts can be effectively managed 
and safeguards recommended so that potential 
impacts are not likely to be significant.  

 Emissions from traffic and equipment during 
construction would result in a temporary and short-
term reduction of local air quality. However, the 
potential impacts are unlikely to result in adverse 
human health impacts.  

 Odour may be generated from mixing and applying 
asphalt and line marking. The potential odour impact 
would affect sensitive receivers in the immediate 
vicinity next to the road works for about 1 to 2 days. 
The short-term and temporary impact is not likely to 
be significant.  

Operation 

 Potential minor improvement in air quality due to 
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Environmental 
factor 

Existing environment Potential impacts 

increased capacity at the intersection, resulting in 
less idling time at the roundabout. 

Waste and 
resource use 

Illegal dumping of rubbish has been observed and is discussed in 
Section 6.4.2. 

Construction 
The proposal would require some vegetation clearing and 
excavation, producing spoil, during construction works. 
These activities would generate the largest quantities of 
waste. Other potential waste streams include: 

 Asphalt, concrete 

 Excess cut material  

 Roadside materials (fencing, guard rails etc.) 

 Chemicals and oils from equipment and plant. 
 
Potential impacts include: 

 Run-off from stockpiles if mismanaged, resulting in 
sedimentation and erosion, waste transfer and 
spillages 

 Ground contamination from spillages, leaching from 
excavated material 

 Incorrect disposal of waste 

 Excessive waste diverted to landfill 

 Amenity impacts from litter/waste 
 
Operation 
There would be no impacts during operation of the proposed 
works. Small amounts of waste may be generated from 
maintenance work. 
With the implementation of recommended safeguards for 
construction and operation, potential impacts would be 
mitigated sufficiently. 

Utilities Utilities within the proposed construction area includes: 

 Underground electricity services  

Construction 
Preliminary investigations have indicated that water mains, 
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Environmental 
factor 

Existing environment Potential impacts 

 Overhead electricity services  

 Gas  

 Water  

 Sewer 

 Telecommunications  

sewer mains, gas mains, telecommunications and both 
overhead and underground electrical transmission lines 
would require relocation or adjustment as part of the 
proposal. During relocation and adjustment there is potential 
for services to be unavailable for short periods of time.  
 
With the implementation of recommended safeguards for 
relocation of utilities, potential impacts would be mitigated 
sufficiently. 
 
Operation 
There would be no impacts during operation of the proposed 
works. 

Hazard and risk 
management 

Hazardous materials and dangerous goods: Storage or handling 
of such materials does not currently occur within the project area. 
Fuels and oils spills may occur as a result of vehicle crashes. 
 
Bushland: The proposal is adjacent to vegetation on the north-
west corner of the intersection. 

Construction 
Hazardous materials and dangerous goods: Small quantities 
of these materials would be required during construction; 
they would be transported to site, used and stored on site.  
Potential impacts include impacts on soil and water quality 
and workforce safety from spills or improper storage and 
handling.  
 
Bushland: Bushfire risk, which if uncontrolled, can result in 
property damage and potentially impact on the safety and 
health of the surrounding residents, road users and 
workforce.  
 
Potential impacts are unlikely to be significant given the 
implementation of relevant legislation, National Codes of 
Practice and Australian Standards for the storage and 
handling of dangerous goods and materials and the 
implementation of the recommended safeguards described 
in Section 7.2.  
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Environmental 
factor 

Existing environment Potential impacts 

Operation 
There would be no impacts during operation of the proposed 
works. 

 

6.11.2 Safeguards and management measures 

 

Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Air quality An Air Quality Management Plan (AQMP) will be prepared and 
implemented as part of the CEMP. The AQMP will include, but not be 
limited to: 

 Potential sources of air pollution  

 Air quality management objectives consistent with any relevant 
published EPA and/or OEH guidelines 

 Mitigation and suppression measures to be implemented  

 Methods to manage work during strong winds or other adverse 
weather conditions 

 A progressive rehabilitation strategy for exposed surfaces.  

Contractor Detailed 
design / pre-
construction 

Core standard 
safeguard  
 
Section 4.4 of 
QA G36 
Environment 
Protection 

Waste A Waste Management Plan (WMP) will be prepared and implemented as 
part of the CEMP. The WMP will include but not be limited to: 

 Measures to avoid and minimise waste associated with the project 

 Classification of wastes and management options (re-use, recycle, 
stockpile, disposal) 

 Statutory approvals required for managing both on and off-site waste, 
or application of any relevant resource recovery exemptions 

 Procedures for storage, transport and disposal 

 Monitoring, record keeping and reporting.   
 

Contractor Detailed 
design / pre-
construction 

Core standard 
safeguard  
 
Section 4.2 of 
QA G36 
Environment 
Protection 
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

The WMP will be prepared taking into account the Environmental 
Procedure - Management of Wastes on Roads and Maritime Services 
Land (Roads and Maritime, 2014b) and relevant Roads and Maritime 
Waste Fact Sheets. 

Utilities Prior to the commencement of works: 

 The location of existing utilities and relocation details will be 
confirmed following consultation with the affected utility owners, as 
outlined in the Communication Plan.  

 If the scope or location of proposed utility relocation works falls 
outside of the assessed proposal scope and footprint, further 
assessment will be undertaken. 

Contractor Detailed 
design / pre-
construction 

Core standard 
safeguard  
 
 

Hazards and risk 
management 

A Hazard and Risk Management Plan (HRMP) will be prepared and 
implemented as part of the CEMP. The HRMP will include, but not be 
limited to: 

 Details of hazards and risks associated with the activity 

 Measures to be implemented during construction to minimise these 
risks 

 Record keeping arrangements, including information on the materials 
present on the site, material safety data sheets, and personnel 
trained and authorised to use such materials 

 A monitoring program to assess performance in managing the 
identified risks 

 Contingency measures to be implemented in the event of 
unexpected hazards or risks arising, including emergency situations.   

 
The HRMP will be prepared in accordance with relevant guidelines and 
standards, including relevant Safe Work Australia Codes of Practice, and 
EPA or Office of Environment and Heritage publications.   

Contractor Detailed 
design / pre-
construction 

Core standard 
safeguard  
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6.12 Cumulative impacts 

Roads and Maritime is required under clause 228(2) of the EP&A Act to take into account potential 
cumulative impacts as a result of the proposal, including the potential impacts across 
environmental factors (construction and operation) as well as taking into account other existing or 
known likely future activities.  
 
To identify the potential for cumulative environmental impacts, a study area was chosen including 
the surrounding suburbs and localities to the proposal of Kincumber, Picketts Valley, Avoca Beach, 
Macmasters Beach, Yattalunga and Green Point.  
 
The following websites were searched for recent or proposed projects within the study area: 

 NSW Major Project register 

 Transport for NSW project register 

 Roads and Maritime project database 

 Central Coast Council ePlanning portal. 
 
Within the study area no projects were found of sufficient scale to create potential cumulative 
impacts to the receiving environments impacted by this proposal. 
 
Ongoing future road maintenance works surrounding the proposal have the potential to be 
scheduled within the same time of the Empire Bay Drive construction period, however, this work is 
unfunded so the timing cannot be confirmed. 
 
Subject to the availability of funding, this proposal could be constructed between 2018 and 2020. 
Given the lack of substantial planned and approved developments in the study area, the 
contribution of the proposal to cumulative impacts to the receiving environment is considered 
unlikely. 
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7 Environmental management 

This chapter describes how the proposal will be managed to reduce potential environmental 
impacts throughout detailed design, construction and operation. A framework for managing the 
potential impacts is provided. A summary of site-specific environmental safeguards is provided and 
the licence and/or approval requirements required prior to construction are also listed. 

7.1 Environmental management plans (or system) 

A number of safeguards and management measures have been identified in the REF in order to 
minimise adverse environmental impacts, including social impacts, which could potentially arise as 
a result of the proposal. Should the proposal proceed, these safeguards and management 
measures would be incorporated into the detailed design and applied during the construction and 
operation of the proposal. 
 
A Construction Environmental Management Plan (CEMP) will be prepared to describe the 
safeguards and management measures identified. The CEMP will provide a framework for 
establishing how these measures will be implemented and who would be responsible for their 
implementation. 
 
The CEMP will be prepared prior to construction of the proposal and must be reviewed and 
certified by the Roads and Maritime Environment Representative, Central Coast Region, prior to 
the commencement of any on-site works. The CEMP will be a working document, subject to 
ongoing change and updated as necessary to respond to specific requirements. The CEMP would 
be developed in accordance with the specifications set out in the QA Specification G36 – 
Environmental Protection (Management System), QA Specification G38 – Soil and Water 
Management (Soil and Water Plan), QA Specification G40 – Clearing and Grubbing, QA 
Specification G10 - Traffic Management. 
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7.2 Summary of safeguards and management measures 

Environmental safeguards and management measures outlined in this REF will be incorporated into the detailed design phase of the proposal and during 
construction and operation of the proposal, should it proceed. These safeguards and management measures will minimise any potential adverse impacts 
arising from the proposed works on the surrounding environment. The safeguards and management measures are summarised in Table 7-1. 
 
Table 7-1 Summary of safeguards and management measures 

No. Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

GEN1 General - 
minimise 
environmental 
impacts during 
construction 

A CEMP will be prepared and submitted for review and endorsement of the 
Roads and Maritime Environment Manager prior to commencement of the 
activity.   
 
As a minimum, the CEMP will address the following: 

 Any requirements associated with statutory approvals 

 Details of how the project will implement the identified safeguards outlined 
in the REF 

 Issue-specific environmental management plans 

 Roles and responsibilities 

 Communication requirements 

 Induction and training requirements 

 Procedures for monitoring and evaluating environmental performance, 
and for corrective action 

 Reporting requirements and record-keeping  

 Procedures for emergency and incident management 

 Procedures for audit and review. 
 
The endorsed CEMP will be implemented during the undertaking of the 
activity. 

Contractor / 
Roads and 
Maritime 
project 
manager 

Pre-
construction 
/ detailed 
design 

Core 
standard 
safeguard 

GEN2 General - All businesses, residential properties and other key stakeholders (eg schools, Contractor / Pre- Core 
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No. Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

notification local councils) affected by the activity will be notified at least five days prior to 
commencement of the activity. 

Roads and 
Maritime 
project 
manager 

construction standard 
safeguard  

GEN3 General – 
environmental 
awareness 

All personnel working on site will receive training to ensure awareness of 
environment protection requirements to be implemented during the project. 
This will include up-front site induction and regular "toolbox" style briefings.   
 
Site-specific training will be provided to personnel engaged in activities or 
areas of higher risk.  

Contractor / 
Roads and 
Maritime 
project 
manager 

Pre-
construction 
/ detailed 
design 

Core 
standard 
safeguard  

TT1 Traffic and 
transport 

A Traffic Management Plan (TMP) will be prepared and implemented as part 
of the CEMP. The TMP will be prepared in accordance with the Roads and 
Maritime Traffic Control at Work Sites Manual (RTA, 2010) and QA 
Specification G10 Control of Traffic (Roads and Maritime, 2008). The TMP 
will include: 

 Confirmation of haulage routes 

 Measures to maintain access to local roads and properties 

 Site specific traffic control measures (including signage) to manage and 
regulate traffic movement 

 Measures to maintain pedestrian and cyclist access 

 Requirements and methods to consult and inform the local community of 
impacts on the local road network 

 Access to construction sites including entry and exit locations and 
measures to prevent construction vehicles queuing on public roads. 

 A response plan for any construction traffic incident 

 Consideration of other developments that may be under construction to 
minimise traffic conflict and congestion that may occur due to the 
cumulative increase in construction vehicle traffic 

 Monitoring, review and amendment mechanisms. 

Contractor Detailed 
design / Pre-
construction 

Core 
standard 
safeguard  
 
Section 4.8 
of QA G36 
Environment 
Protection 
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No. Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

TT2 Construction 
traffic 

For each stage of construction, detailed Traffic Control Plans would be 
developed and implemented. These would be prepared in accordance with 
the Traffic Control and Worksites, version 4.0 (RTA, June 2010)  

Contractor Detailed 
design / Pre-
construction 

Additional 
safeguard  

TT3 Construction 
traffic 

Traffic Management Plan (TMP) will also include: 

 Scheduling the delivery of plant, equipment and construction materials to 
generally occur out of peak traffic periods 

 Consideration of methods to minimise peak period traffic disruptions 
during each stage of construction 

 Roads and Maritime to liaise with utilities providers to maintain service 
accesses to their facilities during construction and following completion of 
the proposal. 

 Consult with bus operators for relocated bus stops and access 
arrangements 

 
The TMP is to ensure the work site and site compound: 

 Includes safe ‘sight distances’ to allow traffic to leave and enter the given 
areas 

 Uses temporary painted road lines to provide delineation 

 Provides suitable intersection layouts where required 
Includes traffic management controls to allow for safe entry and exit.  

Contractor Pre-
construction 
/ 
construction 

Additional 
safeguard  
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No. Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

B1 Biodiversity A Flora and Fauna Management Plan will be prepared in accordance with 
Roads and Maritime's Biodiversity Guidelines: Protecting and Managing 
Biodiversity on RTA Projects (RTA, 2011) and implemented as part of the 
CEMP. It will include, but not be limited to: 

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

 Requirements set out in the Landscape Guideline (RTA, 2008) 

 Pre-clearing survey requirements 

 Procedures for unexpected threatened species finds and fauna handling 

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

 Protocols to manage weeds and pathogens. 

Contractor Detailed 
design / pre-
construction 
 

Core 
standard 
safeguard  
 
Section 4.8 
of QA G36 
Environment 
Protection 

B2 Biodiversity Measures to further avoid and minimise the construction footprint and native 
vegetation or habitat removal will be investigated during detailed design and 
implemented where practicable and feasible. 

Contactor, 
Roads and 
Maritime 

Detailed 
design / pre-
construction 
 

Core 
standard 
safeguard  
 

B3 Removal of 
native vegetation 

Native vegetation removal will be minimised through detailed design. Contractor, 
Roads and 
Maritime  

Detailed 
design 

Additional 
safeguard  

B4 Removal of 
native vegetation 

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

Contractor  Prior to 
construction 

Additional 
safeguard  

B5 Removal of 
native vegetation 

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

Contractor During 
construction 

Additional 
safeguard  
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No. Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

B6 Removal of 
native vegetation 

Native vegetation will be re-established in accordance with Guide 3: Re-
establishment of native vegetation of the Biodiversity Guidelines: Protecting 
and managing biodiversity on RTA projects (RTA, 2011b). This includes 
incorporating species of local provenance and that occur within TEC within 
study area 

Contractor Post 
construction 

Additional 
safeguard  

B7 Removal of 
native vegetation 

The unexpected species find procedure is to be followed under Biodiversity 
Guidelines: Protecting and managing biodiversity on RTA projects (RTA, 
2011b) 

Contractor During 
construction 

Additional 
safeguard  

B8 Removal of 
threatened 
species habitat 
and habitat 
features and 
threatened 
plants 

Habitat removal will be minimised through detailed design Roads and 
Maritime 

Detailed 
design 

Additional 
safeguard  

B9 Removal of 
threatened 
species habitat 
and habitat 
features and 
threatened 
plants 

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

Contractor During 
construction 

Additional 
safeguard  

B10 Removal of 
threatened 
species habitat 
and habitat 
features and 

The unexpected species find procedure is to be followed under Biodiversity 
Guidelines: Protecting and managing biodiversity on RTA projects (RTA, 
2011b) if threatened fauna, not assessed in the biodiversity assessment, are 
identified in the proposal site. 

Contractor During 
construction 

Additional 
safeguard  
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No. Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

threatened 
plants 

B11 Aquatic impacts/ 
changes in 
hydrology 

Aquatic habitat (Kincumber Creek) will be protected in accordance with Guide 
10: Aquatic habitats and riparian zones of the Biodiversity Guidelines: 
Protecting and managing biodiversity on RTA projects (RTA, 2011b) and 
Section 3.3.2 Standard precautions and mitigation measures of the Policy 
and guidelines for fish habitat conservation and management - Update 2013 
(DPI Fisheries, 2013). 

Contractor During 
construction 

Additional 
safeguard  

B12 Aquatic impacts Fisheries NSW (1800 043 536) and the Environment Protection Authority 
(131 555) is to be notified immediately if any fish kills occur in the vicinity of 
the works. In such cases, all works other than emergency response 
procedures are to cease until the issue is rectified and approval is given by 
Fisheries NSW and/or the Environment Protection authority for the works to 
proceed. 

Contractor During 
construction 

Additional 
safeguard  

B13 Fragmentation of 
identified habitat 
corridors 

Connectivity measures will be implemented in accordance with the Wildlife 
Connectivity Guidelines for Road Projects (RTA, 2011b). 

Contractor Detailed 
design, 
during 
construction 
and post 
construction 

Additional 
safeguard  

B14 Injury and 
mortality of 
fauna 

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

Contractor During 
construction 

Additional 
safeguard  

B15 Invasion and 
spread of weeds 

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

Contractor During 
construction 

Additional 
safeguard  
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No. Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

B16 Invasion and 
spread of 
pathogens and 
disease 

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

Contractor During 
construction 

Additional 
safeguard  

B17 Noise, light and 
vibration  

Shading and artificial light impacts will be minimised through detailed design. Roads and 
Maritime, 
Contractor 

Detailed 
design 

Additional 
safeguard  

NV1 Noise and 
vibration 

A Noise and Vibration Management Plan (NVMP) will be prepared and 
implemented as part of the CEMP. The NVMP will generally follow the 
approach in the Interim Construction Noise Guideline (ICNG) (DECC, 2009) 
and identify: 

 All potential significant noise and vibration generating activities associated 
with the activity 

 Feasible and reasonable mitigation measures to be implemented, taking 
into account Beyond the Pavement: urban design policy, process and 
principles (Roads and Maritime, 2014a). 

 A monitoring program to assess performance against relevant noise and 
vibration criteria  

 Arrangements for consultation with affected neighbours and sensitive 
receivers, including notification and complaint handling procedures 

 Contingency measures to be implemented in the event of non-compliance 
with noise and vibration criteria. 

Contractor Detailed 
design / pre-
construction 

Core 
standard 
safeguard  
 
Section 4.6 
of QA G36 
Environment 
Protection 

NV2 Noise and 
vibration 

All sensitive receivers (eg schools, local residents) likely to be affected will be 
notified at least 7 days prior to commencement of any works associated with 
the activity that may have an adverse noise or vibration impact. The 
notification will provide details of: 

 The project  

 The construction period and construction hours 

Contactor Detailed 
design / pre-
construction 

Core 
standard 
safeguard  
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No. Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

 Contact information for project management staff 

 Complaint and incident reporting 

 How to obtain further information.   

NV3 Noise and 
vibration 

Avoid unnecessary revving of engines and turn off plant that is not being 
used/ required. 
 
Use only non-tonal reverse alarms (broadband alternatives are needed).  
Where possible organise the site so that delivery trucks and haulage trucks 
only drive forward to avoid the use of reversing alarms. 
 
Organise and schedule the equipment operations to limit the noisiest 
machines operating simultaneously. 
 
Site set up/movement of plant/delivery of materials/waste removal to site 
should generally be restricted to the daytime period.   
 
Truck drivers are to be informed of site access routes, acceptable delivery 
hours and must minimise extended periods of engine idling. 
 
Ensure there is no unnecessary shouting or loud stereos/radios on-site.  
There must be no dropping of materials from heights, throwing of metal items, 
or slamming of doors. 
 
Equipment must be inspected on a regular basis and maintained as 
necessary, to ensure it is in good working order.  This must include 
inspections of the condition and performance of mufflers. 
 
Construction equipment with the most effective mufflers, enclosures and low-
noise tool bits and blades must be procured and utilised for the project. 
 

Contractor  Construction Additional 
safeguard 
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No. Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Where reasonable and feasible the quietest equipment suitable for a task 
should be used instead of noise-intensive equipment. 
 
Work is to be scheduled during standard construction hours where feasible 
and reasonable.   
 
Work generating high vibration levels should be scheduled during less 
sensitive time periods. 
 
Provide construction respite period during normal hours and out- of-hours 
work (See Appendix 3 of the Construction Noise and Vibration report 
(Appendix J) for details). 
 
Use quieter and less noise and vibration emitting construction methods where 
feasible and reasonable. 
 
Reduced equipment power- Use only the necessary size and power. 

NV4 Sleep 
disturbance 

To minimise the potential for sleep disturbance, where out of hours works are 
proposed to be undertaken at night, the following controls should be 
implemented where feasible and reasonable:  

 Work outside of standard hours should be performed in accordance with 
the Construction Noise and Vibration Guideline (RMS, 2016b).  

 Path controls that shield stationary noise sources and/or or shield 
sensitive receivers from noisy activities. 

 Schedule activities which are likely to cause maximum noise events such 
as deliveries, moving material or equipment, compacting and demolition 
works to occur in standard hours where possible or before 11pm where 
possible  

 Avoid dropping tools or materials from height, striking materials, dragging 
materials or making metal on metal contact.  

Contractor Construction Additional 
safeguard 
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No. Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

 Educate workers on the importance of minimising noise and avoid 
creating short duration high noise level events.  

 Inform surrounding residents by mail of planned works prior to the works 
commencing. This should include follow up consultation after any 
extended out of hours work 

 Contingency measures for night-time periods for when sleep disturbance 
criteria is exceeded. 

NV5 Noise As a general guide, construction work should be carried out in continuous 
blocks that do not exceed 3 hours each, with minimum respite period of one 
hour between each block. 

Contractor  Additional 
safeguard 

NV6 Noise and 
vibration 

A Complaint Management Plan would be developed and implemented by the 
contractor engaged for the Construction Works.  The Complaint Management 
Plan would at a minimum include provisions for the recommendations 
outlined above. 
 
Upon receiving any complaint regarding construction activities, the nominated 
contact must investigate the source of the complaint.  The aim would be for a 
Project representative to initiate a complaint investigation and to respond to 
all complaints as soon as possible.  Where practicable a visit should be made 
to the complainant to verify the nature of the complaint and if justified 
appropriate action should be taken to cease or amend the activity causing the 
complaint. Attended noise and vibration monitoring should be carried out 
when a complaint is received. 

Roads and 
Maritime 

Pre-
construction, 
construction 

Additional 
safeguard 

NV7 Operational 
noise 

One residential receiver is eligible for consideration of noise mitigation. Roads 
and Maritime would consult with the landowner regarding appropriate noise 
mitigation, in line with the Roads and Maritime’s “Noise Mitigation Guideline”. 

Roads and 
Maritime 

Pre-
construction 

Additional 
safeguard 

C1 Contaminated A Contaminated Land Management Plan will be prepared in accordance with Contractor Detailed Core 
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No. Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

land the Guideline for the Management of Contamination (Roads and Maritime, 
2013) and implemented as part of the CEMP. Notwithstanding the outcomes 
of the Detailed Site Investigation (Douglas Partners, 2018a), the plan will 
include, but not be limited to: 

 Capture and management of any surface runoff contaminated by 
exposure to any areas identified as contaminated land 

 Further investigations required to determine the extent, concentration and 
type of contamination to any areas suspected as contaminated land or 
soils deemed unsuitable for re-use 

 Management of the remediation and subsequent validation of the 
contaminated land, including any certification required  

 Measures to ensure the safety of site personnel and local communities 
during construction. 

design / Pre-
construction 

standard 
safeguard  
 
Section 4.2 
of QA G36 
Environment 
Protection 

C2 Contaminated 
land 

If contaminated areas are encountered during construction, appropriate 
control measures will be implemented to manage the immediate risks of 
contamination. All other works that may impact on the contaminated area will 
cease until the nature and extent of the contamination has been confirmed 
and any necessary site-specific controls or further actions identified in 
consultation with the Roads and Maritime Environment Manager and/or EPA. 

Contractor Detailed 
design / Pre-
construction 

Core 
standard 
safeguard  
 
Section 4.2 
of QA G36 
Environment 
Protection 

C3 Contaminated 
land 

The Contaminated Land Management Plan will include awareness training for 
construction staff to include the procedures for identification, reporting and 
management of contaminated land. 

Contractor 
 

Pre-
construction 
/ 
Construction 
 

Additional 
safeguard 
 

C4 Accidental spill A site specific emergency spill plan will be developed, and include spill 
management measures in accordance with the Roads and Maritime Code of 

Contractor Detailed 
design / Pre-

Core 
standard 
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No. Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Practice for Water Management (RTA, 1999) and relevant EPA guidelines. 
The plan will address measures to be implemented in the event of a spill, 
including initial response and containment, notification of emergency services 
and relevant authorities (including Roads and Maritime and EPA officers). 

construction safeguard  
 
Section 4.3 
of QA G36 
Environment 
Protection 

C5 Contaminated 
land 

Undertake an intrusive investigation at Kincumber Creek to confirm the 
assessed moderate potential for contamination. Given the results of 
investigations on adjacent areas, the investigation could be limited to the 
testing of the soil, sediment and surface water, to be determined prior to 
undertaking the surveys. 

Roads and 
Maritime 

Pre-
construction 

Additional 
safeguard 

C6 Accidental spill Emergency spill kits are required to be kept on site at all times and 
maintained throughout the construction works.  
 
All staff must be made aware of the location of the spill kits and trained in 
their use. 

Contractor  Detailed 
design / 
Pre-
construction 
/ 
Construction  

Additional 
safeguard  

C7 Accidental spill Refuelling of plant and machinery on-site will be undertaken over a sealed 
and impervious service. Appropriate equipment to avoid spills and leaks 
during the refuelling process should be used. 
If and when feasible, it is preferable that refuelling is undertaken off site within 
a bunded impervious area.  

Contractor  Construction  Additional 
safeguard  

C8 Acid Sulfate 
Soils 

The exact extent of acidic and/or acid sulfate soils shall be confirmed through 
inspection and testing during the construction work by a suitably qualified 
professional. 

Contractor Construction Additional 
Safeguard 

C9 Acid Sulfate 
Soils 

Any excavation or disturbance of site soils be undertaken with reference to a 
specific Acid Sulfate Soil Management Plan (ASSMP). The plan is to include 

Contractor Pre-
construction 

Additional 
Safeguard 
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No. Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

methods for onsite treatment or offsite disposal of excavated ASS. The plan 
will make reference to the ASS investigation report findings (Refer to Douglas 
Partners ASS and Management Plan, December 2018b) and be in 
accordance with the NSW ASSMAC Guidelines (1998). 

/ 
Construction 

C10 Asbestos An Unexpected Find Protocol (UFP) shall be prepared as part of the 
Contaminated Land Management Plan, to manage possible asbestos 
impacts, or other unexpected contamination, encountered at or below the 
ground surface. 

Contractor Pre-
construction 
Construction 

Additional 
Safeguard 

C11 Soil Radiation Any excavation or disturbance of site soils be undertaken with reference to 
the Contaminated Land Management Plan, and the disposal of such 
materials will be in accordance with the Waste Management Plan to be 
prepared for the site (WMP). 

Contractor Pre-
construction 
Construction 

Additional 
Safeguard 

C12 Cross 
contamination of 
soils 

Implement good housekeeping practices including procedure and 
requirements for proper handling, segregation and storage, and transport of 
hazardous chemicals and waste. 

Contractor 
 

Construction 
 

Additional 
Safeguard 

C13 Cross 
contamination of 
soils 

Contaminated aggregate wastes or excavation material shall be disposed 
through registered/approved waste contractors at appropriate licenced 
facilities. 

Contractor Construction Additional 
Safeguard 

C14 Cross 
contamination of 
soils 

Washing of equipment, machineries, and vehicles will not permitted on site 
and on un-paved road. 

Contractor Construction Additional 
Safeguard 

C15 Cross 
contamination of 
soils 

All hazardous construction waste and chemicals, such as oils, will be stored 
in well-equipped, leak-tight enclosures. Drums of hazardous materials will 
have drip collectors or be stored in bunded areas to avoid spillage to the 
ground. The storage tanks of fuels /chemicals shall be properly maintained 
and stored in bunded area of 110 per cent of their storage capacity.  

Contractor Construction Additional 
Safeguard 
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No. Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

C16 Storage and 
waste 
management 

Wherever possible, reduce the quantity of chemicals and fuel stored on site to 
minimum practical level. Infrequently used chemicals will be ordered before 
they are needed 

Contractor Construction Additional 
Safeguard 

C17 Storage and 
waste 
management 

All servicing, refuelling, stockpiles, waste disposal and storage areas will be 
located as far as possible from the creek to reduce potential of pollution via 
spillage or windblown debris. 

Contractor Construction Additional 
Safeguard 

C18 Storage and 
waste 
management 

No hazardous material will be stockpiled. Contractor Construction Additional 
Safeguard 

C19 Storage and 
waste 
management 

Induction training for employees to increase their awareness of chemical 
management protocols including proper handling and storage of chemicals, 
and emergency response and contingency plans 

Contractor 
 

Construction 
 

Additional 
Safeguard 
 

C20 Site Drainage 
and Erosion 
Control 

An Erosion and Sedimentation Control Plan (ESCP) shall be developed for 
the works. The ESCP shall provide for: 

 Disturbed areas will be stabilised to minimise further erosion. 

 The construction footprint will be delineated to ensure that no soil 
disturbance occurs beyond this. 

 Prevent sediment moving off-site and sediment laden water entering any 
water course, drainage lines, or drain inlets. 

 Reduce water velocity and capture sediment on site. 

 Minimise the amount of material transported from site to surrounding 
pavement surfaces. 

 Erosion and sedimentation controls are to be checked and maintained on 
a regular basis and records kept and provided on request. 

 Erosion and sediment control measures are to be implemented until the 
works are complete or areas are stabilised. 

 Work areas are to be stabilised progressively during the works 

Contractor Pre-
construction 
/ 
Construction 

Additional 
Safeguard 
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No. Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Divert clean water around the site (in accordance with the 
Landcom/Department of Housing Managing Urban Stormwater, Soils and 
Construction Guidelines (the Blue Book)). 

C21 Site Drainage 
and Erosion 
Control 

The maintenance of established stockpile sites during construction is to be in 
accordance with the Roads and Maritime Stockpile Site Management 
Procedures, 2001. 

Contractor Pre-
construction 
Construction 

Additional 
Safeguard  

C22 Site Drainage 
and Erosion 
Control 

The areas requiring excavation/filling will be clearly demarcated to ensure 
that the soils are not disturbed outside of the working area. 

Contractor 
 

Construction 
 

Additional 
Safeguard 

C23 Site Drainage 
and Erosion 
Control 

Disturbed areas on the soft shoulders will be stabilised to minimise 
sedimentation to waterways in accordance with the landscaping plan. 

Contractor 
 

Post-
Construction 

Additional 
Safeguard 

SW1 Soil and water A Soil and Water Management Plan (SWMP) will be implemented as part of 
the CEMP. The SWMP will identify all reasonably foreseeable risks relating to 
soil erosion and water pollution and describe how these risks will be 
addressed during construction.    
 
The Soil and Water Management Plan (SWMP) will be reviewed by a soil 
conservationist on the Roads and Maritime list of Registered Contractors for 
Erosion, Sedimentation and Soil Conservation Consultancy Services. The 
SWMP will then be revised to address the outcomes of the review. 

Contractor 
 
 
 
 
 
Contractor 

Pre-
construction 
 
 
 
Pre-
construction 

Core 
standard 
safeguard 
 
 
Section 2.1 
of QA G38 
Soil and 
Water 
Managemen
t 

SW2 Water quality Consistent with any specific requirements of the approved SWMP and ESCP, 
control measures will be implemented to minimise risks associated with 
erosion and sedimentation and entry of materials to drainage lines and 
waterways. That will include, but not necessarily be limited to:  

Contractor Pre-
construction/ 
Construction 

Additional 
safeguard 
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No. Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

 Early set up and implementation of sediment management devices, such 
as fencing, hay bales, sand bags, catch drains and outlet protection 
structures.  

 Measures to divert or capture and filter water prior to discharge, such as 
drainage channels and first flush  

 Scour protection and energy dissipaters at locations of high erosion risk  

 Installation of measures at work entry and exit points to minimise 
movement of material onto adjoining roads, such as rumble grids and 
regular road sweeping 

 Appropriate location and storage of construction materials, fuels and 
chemicals, including bunding where appropriate 

 Pre-construction and construction water quality monitoring upstream and 
downstream of the work site. 

SW3 Kincumber 
Creek works - 
water quality 

An Environmental Work Method Statement (EWMS) will be prepared and 
implemented for works next to and within Kincumber Creek. As a minimum, 
the EWMS will include the following: 

 Detailed description of the work activity, including plant and equipment to 
be used. 

 Timing and staging of the activity, including the relationship to other 
activities. 

 Identifying the environmentally sensitive areas (including downstream 
SEPP 14 wetlands), the high risk activities and the controls to be applied. 

 Procedures for assessing the performance of the controls and taking 
remedial actions to address any shortcomings 

 Consultation requirements with relevant government agencies such as 
WaterNSW (previously NSW Office of Water), DPI (Fishing & 
Aquaculture) and Office of Environment and Heritage, where relevant.  

Contractor  Pre-
construction/ 
Construction 

Additional 
safeguard 

SW4 Soil and water Establish clearing limits and work boundaries that are well defined using Contractor Construction Additional 
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No. Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

barrier tape (or equivalent) prior to construction, clearing or stripping works 
commencing. 

safeguard 

SW5 Water quality – 
risk of spills and 
leaks 

Where practicable, locate designated plant refuelling areas, plant service/ 
maintenance areas and concrete/plant wash down areas and storage areas 
at least 5 metres from native vegetation and at least 50 metres from the 
following: 

 A natural surface drainage area 

 A built drainage structure such as a storm water pipe or box culvert. 

Contractor  Construction Additional 
safeguard 

SW6 Water quality – 
risk of spills and 
leaks 

Keep liquid chemicals and fuels in bunded storage areas or sheds that have 
the capacity to contain spills from leaky containers or from an incident 
involving a decanting activity. Ensure the bunded capacity is at least 120% of 
the total capacity of all containers stored inside the bunded area or shed. 

Contractor  Construction Additional 
safeguard 

SW7 Flooding during 
construction 

A Flood Evacuation and Management Procedure will be prepared and 
implemented as part of the CEMP. 

Contractor Pre-
construction 

Additional 
safeguard  

GW1 Groundwater 
quality 

A dewatering strategy and groundwater management measures will be 
prepared and implemented as part of the Soil and Water Management Plan. 
This will apply for any works where groundwater ingress would occur, 
particularly for the construction of piers in Kincumber Creek. Management 
measures will include testing, containment and treatment for any acidic 
waters. 

Roads and 
Maritime 
 

Pre-
construction 
 

Additional 
safeguard  

GW2 Groundwater 
quality 

Any dewatering activities will be undertaken in accordance with the RTA 
Technical Guideline: Environmental management of construction site 
dewatering in a manner that prevents pollution of waters. 

Contractor Construction Additional 
safeguard 

PL1 Property 
acquisition 

All property acquisition will be carried out in accordance with the Land 
Acquisition Information Guide (Roads and Maritime, 2012a), the Land 
Acquisition (Just Terms Compensation) Act 1991 and the NSW Government 

Roads and 
Maritime 
project 

Pre-
construction 
and 

Core 
standard 
safeguard 
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No. Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Land Acquisition Reform 2016. manager construction 

UD1 Landscape 
character and 
visual impact 

An Urban Design Plan will be prepared to support the final detailed project 
design and implemented as part of the CEMP.   
 
The Urban Design Plan will present an integrated urban design for the 
project, providing practical detail on the application of design principles and 
objectives identified in the environmental assessment. The Plan will include 
design treatments for: 

 Location and identification of existing vegetation and proposed 
landscaped areas, including species to be used. 

 Built elements including retaining walls, bridges and noise walls 

 Pedestrian and cyclist elements including footpath location, paving types 
and pedestrian crossings 

 Fixtures such as seating, lighting, fencing and signs 

 Details of the staging of landscape works taking account of related 
environmental controls such as erosion and sedimentation controls and 
drainage 

 Procedures for monitoring and maintaining landscaped or rehabilitated 
areas. 

 
The Urban Design Plan will be prepared in accordance with relevant 
guidelines, including: 

 Beyond the Pavement urban design policy, process and principles (Roads 
and Maritime, 2014)  

 Landscape Guideline (RTA, 2008a) 

 Bridge Aesthetics (Roads and Maritime 2012)  

 Noise Wall Design Guidelines (RTA, 2006) 

 Shotcrete Design Guideline (RTA, 2005). 

Contractor Detailed 
design / pre-
construction 

Core 
standard 
safeguard  
 
 

UD2 Landscape The Urban Design Plan will include a planting palette, which:  Contractor Construction Additional 
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No. Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

character and 
visual impact 

 Is consistent with the adjacent bushland and verge planting treatments 
and adjacent residential planting themes. 

 Provides an attractive, vegetated central roundabout  

 Identifies low maintenance species for medians 

 Where possible provides screen planning to adjacent residences where 
existing screen planting is removed 

 Incorporates screen planting along the Empire Bay Drive frontage in the 
vicinity of the pedestrian lights should it be required 

 Location of large trees to have regard to future services, road sightlines 
and current (or future) maintenance access requirements. 

safeguard  

UD3 Landscape 
character and 
visual impact 

The detailed design would be an integrated engineering/urban design 
outcome in accordance with the environmental assessment, the urban design 
principles and the project objectives. 

Contractor Detailed 
design / pre-
construction 

Additional 
safeguard  

UD4 Landscape 
character and 
visual impact 

Existing large trees vegetation would be maintained and protected wherever 
possible noting that the proposal would result in the unavoidable loss of 
existing roadside vegetation. 

Contractor Construction Additional 
safeguard  

UD5 Landscape 
character and 
visual impact 

A consistent approach would be developed to the detailing of medians, street 
lighting, pedestrian fences, walls (if needed) and to the extent possible, 
integrate with the detailing of new roadside elements. 
 

Contractor Construction Additional 
safeguard  

UD6 Landscape 
character and 
visual impact 

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

Contractor Construction Additional 
safeguard  

UD7 Landscape 
character and 
visual impact 

The proposal site shall be kept tidy during construction minimising visual 
impact on the adjoining dwellings. 

Contractor Construction Additional 
safeguard  
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No. Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

UD8 Landscape 
character and 
visual impact 

Lighting would not be directed or spill into any adjoining landholding or 
dwelling. Occupants of adjoining dwellings would be advised of any night time 
construction and the proposed lighting requirements. 

Contractor Construction Additional 
safeguard  

UD9 Landscape 
character and 
visual impact 

Construction lighting and the pedestrian lights would be in accordance with 
the relevant Australian Standard such as AS4282 – Control of the obtrusive 
effects of outdoor lighting, AS 1158.4:2015 Lighting for roads and public 
spaces - Part 4: Lighting of pedestrian crossings. 

Contractor Construction Additional 
safeguard  

SE1 Socio-economic A Communication Plan (CP) will be prepared and implemented as part of the 
CEMP to help provide timely and accurate information to the community 
during construction. The CP will include (as a minimum):  

 Mechanisms to provide details and timing of proposed activities to 
affected residents, including changed traffic and access conditions 

 Contact name and number for complaints. 
 
The CP will be prepared in accordance with the Community Involvement and 
Communications Resource Manual (RTA, 2008b). 

Construction 
Contractor 

Detailed 
design / pre-
construction 

Core 
standard 
safeguard  
 
 

SE2 Impacts on 
properties, 
businesses and 
the community 
during 
construction  
 

Road users will be informed of changed conditions, including likely 
disruptions or changes to driveway access during construction.  
 
Consultation will be undertaken with all affected landowners and businesses 
where changes and adjustments are necessary for safe access to properties.  

Construction 
Contractor 

Pre-
construction 
/ 
construction 
 
Detailed 
design / 
construction 
 

Additional 
safeguard  
 

SE3 Community 
impacts during 

Consultation will be undertaken with potentially affected residences and 
businesses prior to the commencement of and during works in accordance 

Roads and 
Maritime/ 

Pre-
construction 

Additional 
safeguard  
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No. Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

construction 
across the 
proposal 
 

with Roads and Maritime’s Community Involvement and Communications 
Resource Manual. Consultation will include but not limited to door knocks, 
newsletters or letter box drops providing information on the proposed works, 
working hours and a contact name and number for more information or to 
register complaints.  

Construction 
contractor  
 

and 
construction  
 

 

SE4 Community 
impacts during 
construction 
across the 
proposal 
 

A complaint handling procedure and register will be included in the CEMP.  
The complaints register will be maintained throughout construction.  

Construction 
contractor  
 

Pre-
construction 
and 
construction  
 

Additional 
safeguard 
 

AH1 Aboriginal 
heritage 

An Aboriginal Heritage Management Plan (AHMP) will be prepared in 
accordance with the Procedure for Aboriginal cultural heritage consultation 
and investigation (Roads and Maritime, 2012c) and Standard Management 
Procedure - Unexpected Heritage Items (Roads and Maritime, 2015) and 
implemented as part of the CEMP. It will provide specific guidance on 
measures and controls to be implemented for managing impacts on 
Aboriginal heritage. The AHMP will be prepared in consultation with all 
relevant Aboriginal groups.  

Contactor Detailed 
design / pre-
construction 

Core 
standard 
safeguard  
 
Section 4.9 
of QA G36 
Environment 
Protection 

AH2 Aboriginal 
heritage 

 The Standard Management Procedure - Unexpected Heritage Items 
(Roads and Maritime, 2015) will be followed in the event that an unknown 
or potential Aboriginal object/s, including skeletal remains, is found during 
construction. This applies where Roads and Maritime does not have 
approval to disturb the object/s or where a specific safeguard for 
managing the disturbance (apart from the Procedure) is not in place. 

 Work will only re-commence once the requirements of that Procedure 
have been satisfied. 

Contactor Detailed 
design / pre-
construction 

Core 
standard 
safeguard  
 
Section 4.9 
of QA G36 
Environment 
Protection 
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No. Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

AQ1 Air quality An Air Quality Management Plan (AQMP) will be prepared and implemented 
as part of the CEMP. The AQMP will include, but not be limited to: 

 Potential sources of air pollution  

 Air quality management objectives consistent with any relevant published 
EPA and/or OEH guidelines 

 Mitigation and suppression measures to be implemented  

 Methods to manage work during strong winds or other adverse weather 
conditions 

 A progressive rehabilitation strategy for exposed surfaces.  

Contractor Detailed 
design / pre-
construction 

Core 
standard 
safeguard  
 
Section 4.4 
of QA G36 
Environment 
Protection 

W1 Waste A Waste Management Plan (WMP) will be prepared and implemented as part 
of the CEMP. The WMP will include but not be limited to: 

 Measures to avoid and minimise waste associated with the project 

 Classification of wastes and management options (re-use, recycle, 
stockpile, disposal) 

 Statutory approvals required for managing both on and off-site waste, or 
application of any relevant resource recovery exemptions 

 Procedures for storage, transport and disposal 

 Monitoring, record keeping and reporting.   
 
The WMP will be prepared taking into account the Environmental Procedure - 
Management of Wastes on Roads and Maritime Services Land (Roads and 
Maritime, 2014b) and relevant Roads and Maritime Waste Fact Sheets. 

Contractor Detailed 
design / pre-
construction 

Core 
standard 
safeguard  
 
Section 4.2 
of QA G36 
Environment 
Protection 

U1 Utilities Prior to the commencement of works: 

 The location of existing utilities and relocation details will be confirmed 
following consultation with the affected utility owners, as outlined in the 
Communication Plan 

 If the scope or location of proposed utility relocation works falls outside of 
the assessed proposal scope and footprint, further assessment will be 
undertaken. 

Contractor Detailed 
design / pre-
construction 

Core 
standard 
safeguard  
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No. Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

HAZ1 Hazards and risk 
management 

A Hazard and Risk Management Plan (HRMP) will be prepared and 
implemented as part of the CEMP. The HRMP will include, but not be limited 
to: 

 Details of hazards and risks associated with the activity 

 Measures to be implemented during construction to minimise these risks 

 Record keeping arrangements, including information on the materials 
present on the site, material safety data sheets, and personnel trained 
and authorised to use such materials 

 A monitoring program to assess performance in managing the identified 
risks 

 Contingency measures to be implemented in the event of unexpected 
hazards or risks arising, including emergency situations.   

 
The HRMP will be prepared in accordance with relevant guidelines and 
standards, including relevant Safe Work Australia Codes of Practice, and 
EPA or Office of Environment and Heritage publications.   

Contractor Detailed 
design / pre-
construction 

Core 
standard 
safeguard  
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7.3 Licensing and approvals 

Table 7-2 provides a list of licensing and approvals that may be required for the proposal. 
 
Table 7-2 Summary of licensing and approvals required  

Instrument Requirement Timing 

Roads Act 1993 
(s138) 

Road occupancy licence to dig up, erect a 
structure or carry out work in, on or over a road 

Prior to start of the 
activity. 

Crown Lands Act 
1989 (s6) 

Licence to occupy areas of Crown land. Prior to start of the 
activity. 

Water Management 
Act 2000 (s92) 

Water supply work approval required if greater 
than 3ML of groundwater needs to be extracted 
for dewatering purposes during construction. 

Prior to start of the 
activity. 

Fisheries 
Management Act 
1994 (s199) 

Notification to the Minister for Primary Industries 
prior to any dredging or reclamation works. 
 

A minimum of 28 days 
prior to the start of 
work. 
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8 Conclusion 

This chapter provides the justification for the proposal taking into account its biophysical, social 
and economic impacts, the suitability of the site and whether or not the proposal is in the public 
interest. The proposal is also considered in the context of the objectives of the EP&A Act, including 
the principles of ecologically sustainable development as defined in Schedule 2 of the 
Environmental Planning and Assessment Regulation 2000. 

8.1 Justification 

Empire Bay Drive is a state road (MR349) providing a critical north-south link between the town 
centres of Woy Woy, Umina and Ettalong to the south, and Kincumber, Terrigal and Erina to the 
north, allowing access between coastal residential suburbs and commercial centres and 
employment nodes in Erina, Gosford City and Kariong and Somersby Interchanges. Due to the 
Central Coast region being constrained geographically, Empire Bay Drive is the only north-south 
link for several coastal suburbs. 
 
Traffic queues currently extend north and south through the Empire Bay Drive intersection 
impacting on the Avoca Drive intersection to the north during the AM and PM peaks. These delays 
indicate there is insufficient capacity in the road network to accommodate the expected growth in 
traffic by 2031. 
 
The Proposal supports the movement of traffic between the town centres by improving access and 
traffic flow at this critical intersection to meet the current and expected traffic growth. It provides for 
an improved road design, improving road safety, access for buses and freight vehicles as well as 
active transport including a shared path along Empire Bay Drive, facilitating connections to the 
existing cycleway network. The proposal would ease congestion and reduce travel times along this 
section of road. 

8.1.1 Social factors 

As outlined in Chapter 6, there would be short term impacts to the local community during 
construction with positive long-term impacts during operation. Impacts during construction are 
consistent with similar road-development proposals in urban areas and would be managed by 
implementing measures that have been set out in published Roads and Maritime environmental 
guidance as being effective in reducing the magnitude, extent, duration and scope of the 
proposal’s impacts. This includes managing and timing the construction work to minimise the 
disruption as much as is reasonably and feasibly for road users, residents and other affected 
stakeholders. 
 
In the long-term the proposed works would accommodate current and predicted traffic flows while 
also improving road safety during off-peak and peak periods. Some property acquisition is 
required, however, these would be minor given the small number of residential and commercial 
properties potentially affected. Increased road traffic noise may be experienced at some 
residences, however, safeguards and mitigation measures have been identified to reduce both 
construction noise and vibration impacts and operational noise. Construction activities would be 
undertaken in accordance with a Construction Noise and Vibration Management Plan, developed 
in accordance with Roads and Maritime’s Construction noise and Vibration Guideline. 
 

8.1.2 Biophysical factors 

The majority of the impacts to the environment would occur during construction of the proposal. 
These impacts would be minor in nature and short-term. The main adverse outcome of 
construction is the effect on biodiversity. The proposal would result in the removal of 0.17 ha of 
native vegetation that is protected under state legislation. This REF and its supporting specialist 
studies have identified risks and impacts that would occur as a result of construction of the 
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proposal, and included safeguards before work starts to ensure the proposal’s residual effect on 
the environment is not significant.  

8.1.3 Economic factors 

The proposal selects a preferred design that would minimise impacts on adjacent businesses and 
would support the future development and growth of the Central Coast Region. Improved road 
safety and journey time including maintaining access for freight and buses would have regional 
economic benefits as it would produce productivity through improved travel times and access. The 
workforce used during the construction phase would contribute to the local and regional economy 
during the construction phase that would see workers use local services and amenity.   

8.1.4 Public interest 

The proposal recognises the need to improve the road capacity and performance to avoid future 
increased delays and congestion locally. The proposal would:  

 Reduce travel time through the Empire Bay/The Scenic Road/Cochrone Street intersection, 
supporting economic growth and productivity 

 Ease congestion through the provision of two lanes on the northbound and southbound 
carriageways, facilitating turning movements and through traffic 

 Improve pedestrian access through providing a 1.5 metre wide footpath south of the 
intersection and 3.0 metre wide shared path on Empire Bay Drive 

 Improve road safety through improved road alignment, which is expected to reduce the 
number of major crashes 

 Provide for active transport with a new shared path along Empire Bay Drive within the 
project footprint, facilitating connections to the existing cycleway network. 

 
Overall, the proposal is believed to be justified in meeting its objectives with few residual long-term 
impacts and is therefore in the interest of the public interest.  

8.2 Objectives of the EP&A Act 

Object Comment 

1.3 (a) To promote the social economic welfare 
of the community and a better environment by 
the proper management, development and 
conservation of the state’s natural and other 
resources. 

While there would be some impacts to the 
environment, including vegetation clearing, 
the proposal would contribute to the 
continued traffic management in the area. 
The proposal is required to ease existing 
congestion and to meet future growth and 
increase in traffic volumes. The intersection 
upgrade has been designed to maintain the 
environmental values of the surrounding 
area and while there are some minor 
exceptions they can be safeguarded against 
(refer to Chapter 7.2). It would also provide 
social infrastructure in the form of a 
cycleway and pedestrian improvements to 
assist with offering people greater travel 
choice and safer access. Collectively, this 
would improve the context and setting of the 
area in the long-term consistent with this 
objective. 
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Object Comment 

1.3 (b) To facilitate ecologically sustainable 
development by integrating relevant economic, 
environmental and social considerations in 
decision-making about environmental planning 
and assessment.  

Ecologically sustainable development is 
considered in Sections 8.2.1 to 8.2.4 below. 

1.3 (c) To promote the orderly economic use 
and development of land. 

The proposal area is contained mostly within the 
existing road corridor and is consistent with the 
land use zoning provisions of the local 
environmental plan. As described in Section 3.6, 
a small area of land (0.19 ha) would be acquired 
and rezoned as SP2 Infrastructure.  
 
With the anticipated growth within the area the 
proposal would ease congestion and reduce 
travel times along this section of road now and 
into the future. 

1.3 (d) To promote the delivery and 
maintenance of affordable housing. 

Not relevant to the project. 

1.3 (e) To protect the environment, including the 
conservation of threatened and other species of 
native animals and plants, ecological 
communities and their habitats. 

The proposal contains specific safeguards and 
management measures that would protect and 
manage the environment. These controls are 
assessed and considered to provide adequate 
mitigation to protect the environment to an 
acceptable residual level during construction 
and once operational (refer to Chapter 7). 
Construction of the proposal would require the 
clearing of some native vegetation. This impact 
on native vegetation, plants and threatened 
species, populations and ecological 
communities is discussed in Section 6.2. 

1.3 (f) To promote the sustainable management 
of built and cultural heritage (including 
Aboriginal cultural heritage).  

The proposal area does not contain places of 
non-Aboriginal heritage. Roads and Maritime 
has followed its Procedure for Aboriginal 
Cultural and Heritage Consultation and 
Investigation and completed a Stage 1 
assessment, in consultation with the Darkinjung 
Local Aboriginal Land Council. The assessment 
concluded the proposal is unlikely to harm 
known Aboriginal objects or places.  

1.3 (g) To promote good design and amenity of 
the built environment 

Development criteria for the proposal included 
applying urban design, landscape and visual 
principles in the design of the proposal 
elements. The assessment of the proposal has 
been carried and identified moderate-low visual 
impacts. An urban Design Plan would be 
prepared and implemented during detailed 
design and construction.  
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Object Comment 

1.3 (h) To promote the proper construction and 
maintenance of buildings, including the 
protection of the health and safety of their 
occupants.  

Not relevant to the proposal. 

1.3 (j) To provide increased opportunity for 
community participation in environmental 
planning and assessment. 

Roads and Maritime has consulted the 
community and sought feedback before 
determining whether to build the proposal. It has 
also committed to continuing its consultation in 
developing the proposal’s design, while 
planning to build the proposal, while the 
proposal is being built and once it is operational. 
Chapter 5 describes the detail of how the public 
has been consulted and how they will be 
involved and they have and would participate in 
the environmental planning and assessment 
process moving forward.  

 

8.2.1 The precautionary principle 

This principle states that ‘if there are threats of serious or irreversible damage, lack of scientific 
certainty should not be used as a reason for postponing measures to prevent environmental 
degradation’.  
 
Evaluation and assessment of alternative options have aimed to reduce the risk of serious and 
irreversible impacts on the environment. The precautionary principle has been adopted in the 
selection of options and assessment of impacts; all potential impacts have been considered and 
mitigated where a risk is present. Where uncertainty exists, measures have been included to 
address the uncertainty. 
 

8.2.2 Intergenerational equity 

The principle states 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 provide increased capacity to alleviate traffic congestion and meet future 
project traffic growth. The proposal would benefit future generations by ensuring that the proposal 
does not give rise to long-term adverse impacts on the environment and potential impacts would 
be minimised through the implementation of appropriate safeguards.  
 
Should the proposal not proceed, the principle of intergenerational equity may be compromised, as 
future generations would inherit a lower level of service at this important intersection. Travel times 
and the number of accidents at this intersection are likely to increase as the volume of traffic 
increases over time.  
 
The proposal would benefit future generations by ensuring that road capacity and safety is 
improved, which would be a positive benefit for all including active transport, road and public 
transport users.  
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8.2.3 Conservation of biological diversity and ecological integrity 

This principle states that the ‘diversity of genes, species, populations and communities, as well as 
the ecosystems and habitats to which they belong, must be maintained and improved to ensure 
their survival’. 
 
A thorough assessment of the existing local environment has been undertaken in order to identify 
and manage any potential impacts of the proposal on local biodiversity. Specific design efforts 
have been taken to avoid and minimise impacts on biodiversity.  
 
Construction of the proposal would result in the removal of about 0.87 ha of vegetation, of which 
around 0.17 ha is native vegetation and considered part of the Swamp Sclerophyll Forest on 
Coastal Floodplains of the New South Wales North Coast, Sydney Basin and South East Corner 
Bioregions TEC. No direct impacts to Swamp Oak Floodplain Forest would occur. Assessments of 
significance for these species concluded that a significant impact as a result of the proposal is not 
likely.  
 
The proposal is not considered to have a significant impact on biological diversity and ecological 
integrity.  
 
An ecological assessment and appropriate site-specific safeguards are provided in Chapter 7 and 
Appendix H (Biodiversity Assessment).   

8.2.4 Improved valuation, pricing and incentive mechanisms 

This principle requires that ‘costs to the environment should be factored into the economic costs of 
a project’. 
 
The REF has examined the environmental consequences of the proposal and identified 
management measures and safeguards for areas which have potential to experience adverse 
impacts. Implementation of these mitigation measures would have an economic cost to Roads and 
Maritime, increasing both the capital and operating costs of the proposal. This signifies that 
environmental resources have been given appropriate valuation.  

8.3 Conclusion 

The proposed intersection upgrade at Empire Bay Drive at The Scenic Road and Cochrone Street, 
Kincumber, is subject to assessment under Division 5.1 of the EP&A Act. The REF has examined 
and taken into account to the fullest extent possible all matters affecting or likely to affect the 
environment by reason of the proposed activity.  
 
This has included consideration (where relevant) of conservation agreements and plans of 
management under the NPW Act, joint management and biobanking agreements under the BC 
Act, wilderness areas, critical habitat, impacts on threatened species, populations and ecological 
communities and their habitats and other protected fauna and native plants. It has also considered 
potential impacts to matters of national environmental significance listed under the Federal EPBC 
Act. 
 
A number of potential environmental impacts from the proposal have been avoided or reduced 
during the concept design development and options assessment. The proposal as described in the 
REF best meets the project objectives but would still result in some impacts on noise sensitive 
receivers during construction and operation, traffic due to delays during construction, and 
biodiversity as 0.87 ha of potential foraging habitat would be cleared including 0.17 ha of TEC 
Swamp Sclerophyll Forest on Coastal Floodplains. Safeguards and management measures as 
detailed in this REF would ameliorate or minimise these expected impacts. The proposal would 
also improve safety and driving conditions in the long-term. On balance the proposal is considered 
justified and the following conclusions are made. 
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Significance of impact under NSW legislation 
The proposal would be unlikely to cause a significant impact on the environment. Therefore it is not 
necessary for an environmental impact statement to be prepared and approval to be sought from 
the Minister for Planning under Division 5.2 of the EP&A Act. A Species Impact Statement is not 
required. The proposal is subject to assessment under Division 5.1 of the EP&A Act. Consent from 
Council is not required. 
  
Significance of impact under Australian legislation 
The proposal is not likely to have a significant impact on matters of national environmental 
significance or the environment of Commonwealth land within the meaning of the Environment 
Protection and Biodiversity Conservation Act 1999. A referral to the Australian Department of the 
Environment and Energy 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. 

Lauren Byrne 
Environmental Consultant 
NGH Environmental 
Date: 05/03/2018 
 

 
 
 
Fiona McKay 
Principal Environmental Consultant 
NGH Environmental 
Date: 05/03/2018 

I have examined this review of environmental factors and accept it on behalf of Roads and 
Maritime Services. 

Tony Lai 
Project Engineer, Project Manager 
Roads and Maritime - Greater Sydney Project Office 
Date: 
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Terms and acronyms used in this REF 

Term / Acronym Description 

ABS Australian Bureau of Statistics 

AHD Australian Height Datum 

AHMP Aboriginal Heritage Management Plan 

AoS Assessment of Significance 

AQMP Air Quality Management Plan 

ARI Average Recurrence Interval 

AS Australian standard 

ASS Acid Sulfate Soils 

BC Act Biodiversity Conservation Act 2016 (NSW) 

Bgl Below ground level 

Biosecurity Act Biosecurity Act 2015 (NSW) 

BoM Bureau of Meteorology 

DO Dissolved oxygen 

DPI Department of Primary Industries 

BTEX  Benzene, Toluene, Ethylbenzene and Xylene compounds 

CEMP Construction environmental management plan 

DLALC Darkinjung Local Aboriginal Land Council 

dB Decibel 

DSI Detailed Site Investigation  

EEC Endangered Ecological Community 

EIA Environmental impact assessment 

EIS Environment impact statement 

EPA Environment Protection Authority 

EP&A Act Environmental Planning and Assessment Act 1979 (NSW). Provides the 
legislative framework for land use planning and development assessment 
in NSW 
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Term / Acronym Description 

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 
(Commonwealth). Provides for the protection of the environment, 
especially matters of national environmental significance, and provides a 
national assessment and approvals process. 

ESCP Erosion and Sediment Control Plan 

FM Act Fisheries Management Act 1994 (NSW) 

ha Hectare 

Heritage Act Heritage Act 1977 (NSW) 

ICNG Interim Construction Noise Guidelines 

INP Industrial Noise Policy 2017 

ISEPP State Environmental Planning Policy (Infrastructure) 2007 

LALC Local Aboriginal Land Council 

LCZ Landscape character zones 

LEP Local Environmental Plan. A type of planning instrument made under Part 
3 of the EP&A Act. 

LGA Local Government Area 

LoS Level of Service. A qualitative measure describing operational conditions 
within a traffic stream and their perception by motorists and/or 
passengers. 

m Metre 

MNES Matters of national environmental significance under the Commonwealth 
Environment Protection and Biodiversity Conservation Act 1999. 

NCA Noise catchment area 

NML Noise Management Level 

NMG Noise Mitigation Guideline 

NPW Act National Parks and Wildlife Act 1974 (NSW) 

NSW New South Wales 

OCP Organochlorine Pesticides 

PACHCI Procedure for Aboriginal and Cultural Heritage Consultation and 
Investigation 

PAH Polycyclic Aromatic Hydrocarbons 

PCB Polychlorinated biphenyl  
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Term / Acronym Description 

PCT Plant community type 

pH Potential of hydrogen  

PMF Probable Maximum Flood events 

RBL Rating background (noise) levels 

REF Review of Environmental Factors 

Roads and Maritime NSW Roads and Maritime Services 

RTA Roads and Traffic Authority (now Roads and Maritime Services) 

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 

SWL Sound power level 

SWMP Soil and Water Management Plan 

TDS Total dissolved soils 

TEC Threatened Ecological Community 

TRH Total Recoverable Hydrocarbons 

 



 

Appendix A 

Consideration of clause 228(2) factors and matters of 
national environmental significance 



 

 
 

Clause 228(2) Checklist 

In addition to the requirements of the Is an EIS required? guideline (DUAP 1995/1996) and the 
Roads and Related Facilities EIS Guideline (DUAP 1996) as detailed in the REF, the following 
factors, listed in clause 228(2) of the Environmental Planning and Assessment Regulation 2000, 
have also been considered to assess the likely impacts of the proposal on the natural and built 
environment. 
 

Factor Impact 

a. Any environmental impact on a community? 
 
During construction, there would be short term negative impacts on the 
community. Potential impacts include traffic and transport, noise and 
vibration and changes to landscape character. These impacts have been 
addressed in Chapter 6. 
 
The proposal would require full acquisition of one lot and partial (strip) 
acquisition of five lots. Property acquisition would be carried out in 
accordance with the Land Acquisition Information Guide (Roads and 
Maritime, 2012a) and Land Acquisition Reforms (Roads and Maritime, 
2016c). 
 
Positive impacts would be achieved in the long term for road users, 
residents and local businesses through improved road design, improved 
road safety, access for buses and freight vehicles as well as active 
transport including a shared path along Empire Bay Drive, facilitating 
connections to the existing cycleway network. Empire Bay Drive would 
remain a convenient option as the only north-south link for several coastal 
suburbs. 

 
 
Short term negative 
 
 
 
 
Long term negative 
 
 
 
Long term positive 

b. Any transformation of a locality? 
 
The proposal would involve the partial acquisition of one lot and partial 
acquisition of five lots. This would result in the reduction of about 0.1 ha of 
land zoned RE1 – Public Recreation and 0.09 ha of land zoned R2 – Low 
Density Residential. As a result the proposal would result in a reduction in 
the range of beneficial uses of these parcels of land. 
 
During construction, there would be short term negative impacts on the 
Kincumber locality due to the introduction of construction vehicles and 
activities leading to disruption to noise and landscape character. These 
impacts would be temporary and mitigated with the implementation of 
safeguards discussed in Chapter 6. 
 
During operation, the proposal would improve the aesthetic, road safety and 
travel and freight times of the locality. Connections to the existing cycleway 
network would also be upgraded and improved. In the long term the locality 
would remain substantially the same as existing. 

 
 
Long term minor 
negative 
 
 
 
 
Long term positive 

c. Any environmental impact on the ecosystems of the locality? 
 
Works are generally located within disturbed areas. The proposal involves 
removal of 0.87 ha of potential foraging habitat would be cleared including 
0.17 ha of TEC Swamp Sclerophyll Forest on Coastal Floodplains, which 

 
 
Long term minor 
negative 



 

 
 

Factor Impact 

provides potential habitat for threatened fauna, flora and ecological 
communities. Impacts would be considered to be low risk, given the existing 
disturbance and impact areas required. Impacts to ecosystems would be 
mitigated with the safeguards discussed in Chapter 6. 

d. Any reduction of the aesthetic, recreational, scientific or other 
environmental quality or value of a locality? 

 
Public amenity impacts would be temporary, as discussed in Chapter 6. 
Construction would be temporary and with the implementation of 
safeguards, the works are not likely to reduce the environmental quality or 
value of the site in the long term. The proposal would improve the aesthetic, 
road safety and travel and freight times of the locality. Connections to the 
existing cycleway network would also be upgraded and improved. 

 
 
 
Short term minor 
negative 
 
Long term positive 

e. Any effect on a locality, place or building having aesthetic, 
anthropological, archaeological, architectural, cultural, historical, 
scientific or social significance or other special value for present or 
future generations? 
 

There would be no impacts on a locality, place or building having aesthetic, 
anthropological, archaeological, architectural, cultural, historical, scientific or 
social significance or other special value for present or future generations, 
in the long term effects on aesthetic values would be positive. 

 
 
 
 
 
Nil 

f. Any impact on the habitat of protected fauna (within the meaning of the 
National Parks and Wildlife Act 1974)? 

 
The proposal would remove around 0.17 ha of native vegetation which is 
potential foraging habitat for protected fauna. Minimal breeding habitat for 
protected fauna is present within the proposal footprint. During construction, 
there is low to very low potential for impact on the habitat of protected 
fauna. Measures to reduce impacts have been recommended in Chapter 6, 
primarily confining the works areas and impacts as much as possible and 
restoring disturbed areas as soon as practical. 

 
 
 
Long term negative 
minor 
 
 
 

g. Any endangering of any species of animal, plant or other form of life, 
whether living on land, in water or in the air? 

 
As noted in item (c), the proposal would result in the loss of 0.17 ha of 
potential habitat for threatened fauna, flora and ecological communities. 
Assessments have concluded that the proposal is unlikely to have a 
significant impact. Impacts on protected fauna and flora would be mitigated 
with the safeguards discussed in Chapter 6. 

 
 
 
Long term minor 
negative 

h. Any long-term effects on the environment? 
 
The proposal would improve road design, improve road safety, access for 
buses and freight vehicles as well as active transport including a shared 
path along Empire Bay Drive, facilitating connections to the existing 
cycleway network. Empire Bay Drive would remain a convenient option as 
the only north-south link for several coastal suburbs. 
 
The proposal would remove around 0.17 ha of native vegetation. 

 
 
Long term positive 
 
 
 
 
 
Long term negative 
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i. Any degradation of the quality of the environment? 
 
The proposal would temporarily degrade small areas of the environment 
during construction, however, the potential impacts would be minimised with 
the implementation of the safeguards discussed in Chapter 6. In the long 
term the proposal would improve road design, improve road safety, access 
and the existing cycleway network. 

 
 
Short term minor 
negative 
 
Long term positive 

j. Any risk to the safety of the environment? 
 
The proposed works (construction and operation) are unlikely to pose a risk 
to the safety of the environment with the implementation of the proposed 
mitigation measures outlined in Chapter 6. The intersection upgrade would 
aim to reduce the risk of accidents or incidents in the future. 
 

 
 
Nil 

k. Any reduction in the range of beneficial uses of the environment? 
 
The proposal would improve road design, improve road safety, access for 
buses and freight vehicles as well as active transport including a shared 
path along Empire Bay Drive, facilitating connections to the existing 
cycleway network. 
 
During construction, as discussed in Section 6.1 minor traffic impacts and 
potential interruptions traffic flow would temporarily reduce the beneficial 
use of the local road network. 
 
The proposal would involve the full acquisition of one lot and partial (strip) 
acquisition of five lots. This would result in the reduction of about 0.1 ha of 
land zoned RE1 – Public Recreation and 0.09 ha of land zoned R2 – Low 
Density Residential. As a result, the proposal would reduce the range of 
beneficial uses of these parcels of land. 

 
 
Long term positive 
 
 
 
 
Short term negative 
 
 
 
Long term negative 

l. Any pollution of the environment? 
 
During construction the main sources of pollution are expected to be from 
plant and equipment, in particular from hydrocarbon spills, and pollution 
caused by sediment laden water from erosion and sedimentation. SEPP 14 
wetlands are located downstream of the proposed works and there is low 
potential for a pollution incident to affect Kincumber Creek. A concept Soil 
and Water Management Report has been prepared. Impacts from pollution 
would be mitigated with the safeguards discussed in Chapter 6. 

 
 
Short term negative 
 
 
Long term positive 

m. Any environmental problems associated with the disposal of waste? 
 
The proposal would involve the removal and disposal of waste generated by 
construction works and vegetation removal, as discussed in Section 6.11. 
These risks would be confined to construction and would be mitigated with 
the safeguards discussed in Chapter 6. 

 
 
Short term negative 

n. Any increased demands on resources (natural or otherwise) that are, or 
are likely to become, in short supply? 

 
The proposal does not require resources that are in short supply. 

 
 
 
Nil 
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o. Any cumulative environmental effect with other existing or likely future 
activities? 

 
The cumulative impacts of this proposal are discussed in Section 6.12. 
Temporary potential cumulative impacts may occur as a result of 
construction activities occurring simultaneously with other projects in the 
local area, however, no significant other nearby projects are known or 
expected to occur simultaneously.  

 
 
 
Nil 

p. Any impact on coastal processes and coastal hazards, including those 
under projected climate change conditions? 

 
The proposal would not impact on coastal processes and coastal hazards. 
Projected climate change decisions have been considered in the project 
design. 

 
 
 
Nil 

 
 



 

 
 

Matters of National Environmental Significance 

Under the environmental assessment provisions of the Environment Protection and Biodiversity 
Conservation Act 1999, the following matters of national environmental significance and impacts 
on Commonwealth land are required to be considered to assist in determining whether the 
proposal should be referred to the Australian Government Department of the Environment. 
 
A referral is not required for proposed actions that may affect nationally listed threatened species, 
populations, endangered ecological communities and migratory species. Impacts on these matters 
are still assessed as part of the REF in accordance with Australian Government significant impact 
criteria and taking into account relevant guidelines and policies. 
 

Factor Impact 

a. Any impact on a World Heritage property? 
 
There are no World Heritage listed items located near the proposal site that 
would be affected as part of the proposed works (refer to Section 6.11.1). 

Nil 

b. Any impact on a National Heritage place? 
 
There are no National Heritage listed places located near the proposal site 
that would be affected as part of the proposed works (refer to Section 
6.11.1). 

Nil 

c. Any impact on a wetland of international importance? 
 
There would be no impacts on a wetland of international importance. 

 
 
Nil 

d. Any impact on a listed threatened species or communities? 
 
Assessment of whether the vegetation within the study area conforms with 
the preliminary draft conservation advice for Coastal Swamp Oak 
(Casuarina glauca) Forest of South-east Queensland and New South 
Wales, currently under assessment, was undertaken and determined; due 
to condition thresholds, it does not conform with the draft advice.  
 
No threatened EPBC listed flora were identified during the site survey, 
however, one (1) threatened fauna species, Pteropus poliocephalus, listed 
as Vulnerable under the EPBC Act, was observed flying and foraging within 
the study area. Additionally, some threatened and/or migratory species may 
utilise habitat within the proposed work area on occasion, however, this 
would be transient only and abundant and similar habitat is located within 
the surrounding local area.   
 
The Assessment of significance concluded that the proposal is unlikely to 
have significant impact.  

 
 
Potential long term 
minor negative 

e. Any impacts on listed migratory species? 
 
The proposal would not impact on a listed migratory species. 

Nil 

f. Any impact on a Commonwealth marine area? 
 
The proposal would not impact on a Commonwealth marine area. 

Nil 



 

 
 

Factor Impact 

g. Any impact to the Great Barrier Reef Marine Park? 
 
h. The proposal would not impact on the Great Barrier Reef Marine Park. 

Nil 

i. Does the proposal involve a nuclear action (including uranium mining)? 
 
The proposal does not involve nuclear action. 

N/A 

j. Any impact on a water resource, in relation to coal seam gas 
development and large coal mining development? 

 
The proposal does not impact on a water resource and does not involve a 
coal seam gas or large coal mining development. 

N/A 

Additionally, any impact (direct or indirect) on Commonwealth land? 
 
No direct or indirect impacts to Commonwealth land are expected. 

Nil 
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Appendix E 

Statutory consultation checklists 



 

 
 

Infrastructure SEPP 

Council related infrastructure or services 

Issue Potential impact Yes 
/ No 

If ‘yes’ 
consult 
with 

ISEPP clause 

Stormwater Are the works likely to have a 
substantial impact on the 
stormwater management 
services which are provided by 
council?  

No  N/A  ISEPP 
cl.13(1)(a) 

Traffic Are the works likely to 
generate traffic to an extent 
that will strain the existing road 
system in a local government 
area? 

No N/A ISEPP 
cl.13(1)(b) 

Sewerage system Will the works involve 
connection to a council owned 
sewerage system? If so, will 
this connection have a 
substantial impact on the 
capacity of any part of the 
system? 

No N/A ISEPP 
cl.13(1)(c) 

Water usage Will the works involve 
connection to a council owned 
water supply system? If so, will 
this require the use of a 
substantial volume of water? 

No N/A ISEPP 
cl.13(1)(d) 

Temporary structures Will the works involve the 
installation of a temporary 
structure on, or the enclosing 
of, a public place which is 
under local council 
management or control? If so, 
will this cause more than a 
minor or inconsequential 
disruption to pedestrian or 
vehicular flow? 

Yes Central 
Coast 
Council 

ISEPP 
cl.13(1)(e) 

Road & footpath 
excavation 

Will the works involve more 
than minor or inconsequential 
excavation of a road or 
adjacent footpath for which 
council is the roads authority 
and responsible for 
maintenance? 

Yes Central 
Coast 
Council 

ISEPP 
cl.13(1)(f) 

 



 

 
 

Local heritage items 

Issue Potential impact Yes / 
No 

If ‘yes’ consult 
with 

ISEPP 
clause 

Local heritage Is there a local heritage item (that 
is not also a State heritage item) or 
a heritage conservation area in the 
study area for the works?  If yes, 
does a heritage assessment 
indicate that the potential impacts 
to the item/area are more than 
minor or inconsequential? 

No N/A ISEPP 
cl.14 

 

Flood liable land 

Issue Potential impact Yes / 
No 

If ‘yes’ consult 
with 

ISEPP 
clause 

Flood liable 
land 

Are the works located on flood 
liable land?  
If so, will the works change flood 
patterns to more than a minor 
extent? 

Yes 
 
No 

N/A ISEPP 
cl.15 

 

Public authorities other than councils 

Issue Potential impact Yes / 
No 

If ‘yes’ consult 
with 

ISEPP clause 

National 
parks and 
reserves 

Are the works adjacent to a national 
park or nature reserve, or other area 
reserved under the National Parks 
and Wildlife Act 1974? 

No N/A ISEPP 
cl.16(2)(a) 

Marine 
parks 

Are the works adjacent to a declared 
marine park under the Marine Parks 
Act 1997? 

No N/A ISEPP 
cl.16(2)(b) 

Aquatic 
reserves 

Are the works adjacent to a declared 
aquatic reserve under the Fisheries 
Management Act 1994? 

No N/A ISEPP 
cl.16(2)(c) 

Sydney 
Harbour 
foreshore 

Are the works in the Sydney 
Harbour Foreshore Area as defined 
by the Sydney Harbour Foreshore 
Authority Act 1998? 

No N/A ISEPP 
cl.16(2)(d) 

Bush fire 
prone land 

Are the works for the purpose of 
residential development, an 
educational establishment, a health 
services facility, a correctional 
centre or group home in bush fire 
prone land?  

No N/A ISEPP 
cl.16(2)(f) 
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Concept Flood Impact Report 
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Construction Noise and Vibration Impact Assessment 
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Traffic Noise and Vibration Impact Assessment 
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Detailed Site Investigation on Contamination Report 
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Acid Sulfate Soil Assessment and Management Plan 
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Soil and Water Management Plan 



 

 
 

Appendix P  

Urban Design, Landscape Character and Visual Impact 
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