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Executive summary 
This document is a Review of Environmental Factors (REF) for the ‘Appin Road Upgrade’ (the proposal) 
required under Division 5.1 of the NSW 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 the protective measures (safeguards) that would be implemented when 
building and operating the proposal. 

The proposal 
Roads and Maritime Services NSW (Roads and Maritime) proposes the staged upgrade of a 
5.4-kilometre section of Appin between a section of the road in Mount Gilead in the south, and the 
intersection of St Johns Road, Ambarvale in the north. 

Key features of the proposal include: 

• Establishment of temporary construction compounds required to build the proposal 

• Duplicating the existing Appin Road carriageway from two to four lanes, between Fitzgibbon Lane to 
approximately 2.5 kilometres south of Copperfield Drive, Rosemeadow using the existing single 
carriageway for future southbound traffic only, and building a two-lane northbound carriageway in the 
existing road corridor reservation to include provisions for the potential future widening to six lanes 

• A separate works area comprising upgrading the existing intersection of St Johns Road and 
Appin Road (existing traffic signals), including building separated turning lanes 

• Upgrading the signalised intersection of Fitzgibbon Lane and Kellerman Drive  

• Upgrading the roundabout intersection of Copperfield Drive and Kellerman Drive to a signalised 
intersection 

• Construction of two new intersections for access to the proposed Mount Gilead residential 
subdivision 

• New line marking and signposting for the new dual lane carriageway 

• Provision of new drainage lines and channels where widening impacts overland flows 

• Adjustments to existing drainage pit and pipe networks, including upgrade of the existing culvert 
under Kellerman Drive to the east of Appin Road to improve drainage, including installation of an 
additional 1.2 metre diameter pipe parallel to existing twin box culverts  

• Adjustments to existing utilities including construction of a new underground utility corridor to the 
western side of Appin Road in order to relocate the existing services and accommodate any new 
services as required for the proposed subdivision at Mount Gilead 

• Provision of fauna fencing to the southern extent of the Mount Gilead residential subdivision and rope 
fauna crossing(s) over Appin Road 

• Noise mitigation measures. 
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Need for the proposal 
Appin Road is a strategically important arterial road. Regionally, it connects motorists travelling between 
Sydney’s south west region and the Illawarra. It also provides a link between the M1 Princes Motorway 
and the M31 Hume Motorway (through Wilton Road in the south, and Narellan Road in the north) and is 
utilised for the transportation of freight via road from Port Kembla to the south-western region of Sydney. 
Locally the road serves the suburbs of Appin, Mount Gilead, Rosemeadow and Ambarvale.  

Issues with road safety have been identified for Appin Road, due to the existing road conditions and 
relatively high volumes of traffic. Roads and Maritime completed a safety review of a section of 
Appin Road in 2014. A number of safety issues were identified in the audit, including the width of existing 
lanes and shoulders of the road at a number of locations within the proposal location. The upgrade of 
Appin Road was recommended to address the safety issues. 

Appin Road will also serve the Greater Macarthur Growth Area. This area will transition from rural land 
use over the next 20 years to a location for new housing and employment opportunities to in the region 
(Department of Planning and Environment, 2017). In line with the Greater Macarthur Growth Area, a 
210-hectare site known as Mount Gilead, along Appin Road was rezoned for urban development in 
September 2017. As part of this development of Mount Gilead, new intersections with Appin Road are 
required to provide connection from new residential streets and to provide access for residents to the 
surrounding road network. It is anticipated that development of the site will commence in late 2018. 

The proposed upgrade to Appin Road is required to reduce congestion, improve the safety of 
Appin Road, provide additional capacity for both current growth and future land releases and provide 
safe intersections to the Mount Gilead development. It is also required to enable the efficient delivery of 
additional lanes to Appin Road to cater for future demands, if required (and subject to further 
assessment). 

Proposal objectives and development criteria 
The proposal objectives are to:  

• Improve road safety 
• Improve freight access and efficiency 
• Reduce traffic congestion and improve travel times 
• Increase road capacity catering for current and predicted traffic volumes 
• Enhance network connectivity, including new connections to the Mount Gilead land release area  
• Improve travel time reliability and efficiency 
• Provide a cost-efficient solution to allow for staged delivery of the upgrade 
• Improve pedestrian and cyclist access and connectivity 
• Minimise social and environmental impacts.  

Options considered 
The options development process leading to the selection of a preferred option began in 2014 with 
investigations completed as part of a planning proposal for rezoning of land within Mount Gilead. This 
included completion of a Traffic, Transport and Access Study (Parsons Brinckerhoff, 2014). The study 
included an assessment of existing traffic conditions for Appin Road and traffic estimates based on the 
creation of additional dwellings in Mount Gilead to 2026. The study identified a number of mitigation 
measures, including upgrades to Appin Road, from St Johns Road to a new southern intersection for 
Mount Gilead, to accommodate the future increase in traffic.  
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In February 2015, a strategic design was prepared by J. Wyndham Prince based on the outcomes of the 
Traffic, Transport and Access Study for Mount Gilead (Parsons Brinckerhoff, 2014). In April 2017, Roads 
and Maritime identified that any upgrade of Appin Road would need to allow for future widening of the 
road to six lanes which is consistent with the current future network needs outlined in the Strategic 
Transport Infrastructure Study for the Greater Macarthur Growth Area (DPE, 2017).  

Based on the above studies, concept design options were developed during 2017, including revised 
traffic modelling scenario’s (Cardno, 2017). Six options were analysed, and compared against the 
baseline alternative of doing nothing. Based on the analysis of options, the following was identified to 
best meet the proposal objectives and was selected as the preferred option: 

• A four-lane design, future proofed for a six-lane design (Option B2) 
• Two new intersections to provide access to the Mount Gilead subdivision (Option C2)  
• Upgrading and construction of existing intersections to signalised intersections (Option D2). 

Statutory and planning framework 
The State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) aims to facilitate the effective 
delivery of infrastructure across NSW. 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 current proposal is for a road and is to be carried out on behalf of Roads and Maritime, it can be 
assessed under Division 5.1 of the EP&A Act. Development consent from council is not required. 

This REF fulfils the requirements of Division 5.5 of the EP&A Act and has been prepared in accordance 
with Clause 228 of the Environmental Planning and Assessment Regulation 2000. 

Community and stakeholder consultation  
Initial consultation with the local community and stakeholders was carried in July and August 2017. A 
community update was delivered to surrounding landowners. Information about the proposal and 
environmental investigations, including the July 2017 community update, is available on the Roads and 
Maritime website. 

Early 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. 

The next stage of the proposal 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 
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 building the proposal and impacts 
associated with its operation, a number of specialists’ assessments have been completed.  

A number of potential environmental impacts during construction and operation of the proposal have 
been identified which, with the implementation of appropriated safeguards and management measures, 
are not considered to be significant. Other, more significant impacts and benefits that would likely occur 
under the proposal are outlined in the sections below. 
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Biodiversity 
The proposal would remove about 7.28 hectares of native vegetation, which comprises of two threatened 
ecological communities, including narrow-leaved ironbark – broad-leaved ironbark – grey gum open 
forest of the edges of the Cumberland Plain, and grey box – forest red gum grassy woodland on flats on 
the Cumberland Plain. The removal of 2.37 hectares of these threatened ecological communities which 
are in medium to high condition, triggers the need for biodiversity offsets in the order of 209 ecosystem 
credits.  
The native vegetation within the study area is potential habitat for a number of threatened species, 
including koalas and the Cumberland Plain Land Snail which have been identified within the proposal 
footprint. A population of koalas are known to exist within the Campbelltown region. The Draft 
Campbelltown Comprehensive Koala Plan of Management (CKPoM) identifies koala habitat linkage 
areas (HLA) crossing Appin Road at the southern extent of the Mount Gilead residential subdivision. 

Assessments of significance were completed for each threatened species, population and community 
recorded, and if considered to have a moderate-to-high likelihood of occurring locally. The assessments 
concluded the proposal would not result in significant impacts.  
Safeguards are included in the REF to minimise potential impacts on biodiversity. An Offset Strategy 
including the source and funding for ecosystem credits would be developed during detailed design. 
Fauna fencing would be implemented to reduce road mortality, and encourage koalas to move in a north 
– south direction through and between areas of regional primary habitat. Fauna fencing would be further 
investigated during the detailed design phase for the proposal and the use of koala proof fencing and 
koala grids (at access points) along Appin Road in areas of likely occurrence would be undertaken. 

Overall, the proposal is not likely to significantly impact threatened species, populations or ecological 
communities or their habitats, within the meaning of the Biodiversity Conservation Act 2016 or Fisheries 
Management Act 1994, nor is the proposal likely to significantly impact threatened species, populations, 
ecological communities or migratory species, within the meaning of the Environment Protection and 
Biodiversity Conservation Act 1999. 

Traffic and transport 
The proposal would result in temporary impacts during construction. To minimise impacts to road users, 
the construction staging has been designed to maintain use of the existing road corridor during 
construction of the new carriageway. Increased peak period congestion and queuing would occur as a 
result of the work, during construction leading to minor travel-time delays, however intersection 
performance would be maintained at satisfactory levels. 

Access points along Appin Road and local roads adjacent to the proposal would generally be maintained 
during the construction period. Temporary disruptions to local access may occur during construction, 
with further consultation to be undertaken with affected landowners prior to these periods.  

Operation of the proposal would result in significant reductions in the travel time of all vehicles in peak 
periods compared to the existing case if no upgrades were to occur. The provision of a dual carriageway 
would also provide improvement to safety for road users due to the separation of traffic flows.  
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Noise and vibration 
During construction, the proposal would result in temporary noise impacts to surrounding receivers and 
other receivers. These would be most prevalent for surrounding residents and where night work is to be 
carried out. Vibration impacts during construction would also occur when a vibratory roller (>18 tonnes), 
would be used within the separation distance of 25 metres from any building. A number of receivers are 
located within this distance from the proposal. Vibration impacts on heritage items such as the Denfield 
homestead and the Silos are unlikely to exceed the screening level with the exception of the use of small 
vibratory roller (1-2 tonne) near the silo (at 4 metres from work footprint). However, with the 
implementation of appropriate vibration mitigation impacts, vibration impacts are not expected to be 
significant. 

During operation, the proposal would introduce more traffic onto the road and result in vehicles travelling 
closer to properties adjacent to Appin Road. 

Safeguards and management measures have been identified to reduce both noise and vibration impacts 
and improve amenity for surrounding community that are exposed to these impacts as a result of the 
proposal. Noise mitigation options would be further investigated during detailed design and in 
consultation with sensitive receivers, including: 

• Road design and traffic management 
• Lower noise pavement surfaces 
• Noise barriers, including potential noise barrier locations considered in the REF 
• At property treatments or localised barriers/mounds. 

Justification and conclusion 
Appin Road is a strategically important arterial road, located in an identified growth area for Sydney. 
Initial justification for the proposal was identified through consideration of future housing within 
Mount Gilead, however the proposal would also provide additional capacity for Appin Road to serve both 
the current Mount Gilead development and future growth as identified in the Greater Macarthur Growth 
Area. Following this initial demand for the road upgrade, Roads and Maritime completed a safety and 
design review of the road, which identified a number of safety issues in a number of sections. The 
preferred option identified for the Appin Road Upgrade provides for the best outcomes against the 
proposal objectives. 

The proposal is subject to determination under Division 5.1 of the EP&A Act. This REF has examined 
and considered impacts affecting or likely to affect the environment from building and operating the 
proposal. The majority of impacts from the proposal would be limited to short-term impacts whilst being 
built. These impacts would be appropriately mitigated through the safeguards and management 
measures identified in this REF, which would mitigate the disruption for road users, residents and other 
impacted stakeholders. 

The proposal would result in long-term impacts due to changes in the local area, including modification 
to the existing road alignment. These would be offset by benefits including a reduction in current and 
predicted future congestion, connection to new residential areas, as well as improved safety for road 
users. Overall, the proposal is considered justified due to the long-term benefit to the local and regional 
community and economy and its impacts which can be managed with minimal residual adverse 
outcomes. 

This REF has examined and considered impacts affecting or likely to affect the environment from 
building and operating the proposal. In conclusion, the proposal’s impacts are not likely to be significant 
and therefore preparation of an environmental impact statement Minister of Planning under Division 5.2 
of the EP&A Act is not required. 
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1 Introduction 

1.1 Proposal identification 
Roads and Maritime Services NSW (Roads and Maritime) proposes the staged upgrade of Appin Road 
between Mount Gilead and Ambarvale. Roads and Maritime is the proponent for the proposal under 
Division 5.1 of the Environmental Planning and Assessment Act 1979 (EPA Act).  

The proposal includes upgrading of about 5.4 kilometres of Appin Road between a section of the road in 
Mount Gilead in the south, and the intersection of St Johns Road, Ambarvale in the north. The key 
objectives of the proposal are to integrate traffic from a new residential subdivision in Mount Gilead, and 
to cater for the increase in traffic resulting from the future development of Greater Macarthur within the 
existing road network. 

The key features of the proposal would include: 

• Establishment of temporary construction compounds required to build the proposal 

• Duplicating the existing Appin Road carriageway from two to four lanes, between Fitzgibbon Lane to 
approximately 2.5 kilometres south of Copperfield Drive, Rosemeadow using the existing single 
carriageway for future southbound traffic only, and building a two-lane northbound carriageway in the 
existing road corridor reservation to include provisions for the potential future widening to six lanes 

• A separate works area comprising upgrading the existing intersection of St Johns Road and Appin 
Road (existing traffic signals), including building separated turning lanes 

• Upgrading the signalised intersection of Fitzgibbon Lane and Kellerman Drive  

• Upgrading the roundabout intersection of Copperfield Drive and Kellerman Drive to a signalised 
intersection 

• Construction of two new intersections for access to the proposed Mount Gilead residential 
subdivision 

• New line marking and signposting for the new dual lane carriageway 

• Provision of new drainage lines and channels where widening impacts overland flows 

• Adjustments to existing drainage pit and pipe networks, including upgrade of the existing culvert 
under Kellerman Drive to the east of Appin Road to improve drainage, including installation of an 
additional 1,200-millimetre pipe in parallel to existing twin box culverts  

• Adjustments to existing utilities including construction of a new underground utility corridor to the 
western side of Appin Road in order to relocate the existing services and accommodate any new 
services as required for the proposed subdivision at Mount Gilead 

• Provision of fauna fencing to the southern extent of the Mount Gilead residential subdivision and rope 
fauna crossing(s) over Appin Road 

• Noise mitigation measures. 

The location of the proposal is shown in Figure 1-1 and an overview of the proposal is provided in 
Figure 1-2 to Figure 1-5. Chapter 3 describes the proposal in more detail. 
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Figure 1-1 Location of the proposal 
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Figure 1-2 The proposal  



 

4 | Appin Road Upgrade, Mount Gilead to Ambarvale | Review of environmental factors 

 

Figure 1-3 The proposal 
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Figure 1-4 The proposal 



 

6 | Appin Road Upgrade, Mount Gilead to Ambarvale | Review of environmental factors 

 

Figure 1-5 The proposal 
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1.2 Purpose of the report 
This Review of Environmental Factors (REF) has been prepared by WSP on behalf of Roads and 
Maritime Sydney Region. For the purposes of this work, Roads and Maritime is the proponent and the 
determining authority under Division 5.1 of the 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, the factors in 
Is an EIS Required? Best Practice Guidelines for Part 5 of the Environmental Planning and Assessment 
Act 1979 (Is an EIS required? guidelines) (DUAP, 1995/1996), 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: 

• Division 5.5 of the EP&A Act 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 potential for the proposal to significantly impact any matter of national environmental significance 
or Commonwealth land and the need to make a referral to the Australian Government Department of 
the Environment and Energy for a decision by the Commonwealth Minister for the Environment on 
whether assessment and approval is required under the EPBC Act. 
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2 Need and options considered 

2.1 Strategic need for the proposal 
Appin Road is a strategically important arterial road. Regionally, it connects motorists travelling between 
Sydney’s south west region and the Illawarra. It also provides a link between the M1 Princes Motorway 
and the M31 Hume Motorway (through Wilton Road in the south, and Narellan Road in the north) and is 
utilised for the transportation of freight via road from Port Kembla to the south-western region of Sydney. 
Locally the road services the suburbs of Appin, Mount Gilead, Rosemeadow and Ambarvale. 

Appin Road is currently used by an average of 10,000 vehicles per day. This traffic is currently serviced 
by one traffic lane in each direction at the proposal location. Issues with road safety have been raised for 
Appin Road due to the existing road conditions and the relatively high volume of traffic on the road. 
Roads and Maritime completed a safety review of a section of Appin Road in 2014. The assessment 
included part of the proposal location south of Kellerman Drive (Roads and Maritime, 2014a). A number 
of safety issues were identified in the audit, including the width of existing lanes and shoulders of the 
road at a number of locations, and sight lines associated with the crest north of Fitzgibbon Lane within 
the proposal location. Upgrade of Appin Road was recommended to address the safety issues. 

Appin Road is also identified as a key road connecting the Greater Macarthur Growth Area, an important 
urban growth area for Sydney (Department of Planning and Environment, 2017). The road provides a 
connection to the south-eastern portion of the growth area, an area targeted for a number of potential 
land release areas. A planning proposal to rezone a 210 hectare parcel of land within Mount Gilead was 
approved in September 2017, and a concept plan for the layout of residential lots and the residential 
street network has been developed. Appin Road bounds this area to the east. As part of this 
development of Mount Gilead, new intersections with Appin Road are required to provide connection 
from new residential streets and to provide access for residents to the surrounding road network. 

In addition to providing a direct connection from Mount Gilead, improvements to Appin Road are also 
required to increase the capacity of the road to cater for the predicted additional traffic from increased 
housing. Traffic modelling completed for Mount Gilead indicates the existing capacity of Appin Road 
would be unable to incorporate additional traffic without significant congestion (discussed further in 
section 6.4). To increase capacity, widening of Appin Road is required to create additional lanes. 
Upgrades to intersections at Copperfield Drive and Kellerman Drive, Fitzgibbon Lane and Kellerman 
Drive and St Johns Road are also required to improve traffic flow. 

The proposed upgrade to Appin Road is required to reduce congestion, improve the safety of Appin 
Road, provide road connection for new homes within Mount Gilead, provide additional capacity for future 
land releases and enabling the efficient delivery of additional lanes to Appin Rd to cater for future 
demands, if required (and subject to further assessment). 

2.1.1 A Plan for Growing Sydney  
A Plan for Growing Sydney was released in 2014 and is the strategic plan for the Sydney Metropolitan 
Area to 2036. It sets out the long-term framework to develop Sydney on the global stage based on 
integrated ‘radical’ public transport links and cross-regional transport connections to support economic 
development. A focussed objective of the Plan is relieving and preventing congestion over the next two 
decades in the context of the expected growth in Sydney’s population. The Plan also focusses on 
objectives to generate economic benefit including job creation. 

The Plan identifies land along Appin Road and the M31 Hume Motorway south of Campbelltown as the 
Macarthur South Urban Investigation Area for future growth. The proposal supports the core aim of the 
above strategy in providing the required transport infrastructure to allow Sydney to grow.  
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2.1.2 Western City District Plan  
The Western City District Plan (Greater Sydney Commission, 2018) is one of five draft District Plans 
developed by the Greater Sydney Commission for each of Sydney’s Districts. The plan provides a  
20-year strategic vision for the growth of the Western District of Greater Sydney. 

The Western City District Plan identifies the Greater Macarthur Growth Area, which aims to coordinate 
planning for:  

• Urban renewal around seven train station precincts from Glenfield to Macarthur 
• New land release areas of Menangle Park and Mount Gilead. 

The Greater Macarthur Growth Area is targeted as a significant area to improve housing capacity and 
provide a large part of the Western City District’s future population, with up to 35,000 new homes 
planned for the Area. Additional infrastructure is required to service the new housing, and the Western 
City District Plan identifies Appin Road as an important connection to service Mount Gilead, and to 
improve connectivity with the Illawarra. The proposal corresponds to the Western City District Plan by 
upgrading Appin Road to service the new land release areas of Greater Macarthur Growth Area. 

2.1.3 Supporting NSW strategies and policies  
The proposal is supported under the policies, goals, objectives and targets of a number of other strategic 
planning documents. Table 2-1 summarises how the proposal is consistent with the relevant provisions 
of the above strategies and policies.  

Table 2-1 Supporting NSW strategies and policies 

Document description 

State planning documents 

NSW State Infrastructure Strategy 2018-2038 
This strategy is an assessment of priority infrastructure problems and solutions for the next two decades for the 
NSW Government, the community and business. This Strategy aims to address infrastructure challenges in the 
areas such as urban roads, buses and light rail, international gateways, passenger rail, water and energy.  
The proposal would provide an investment in Sydney’s roads and transport infrastructure. 

National Road Safety Strategy 2011-2020 and NSW Road Safety Strategy 2012–2021 
This Strategy sets key objectives to be achieved in the next decade which focus on lowering fatalities and serious 
injuries and encouraging shared responsibility for road safety outcomes. 
The proposal would create ‘safer roads’ by increasing land widths, improving access, visibility for road users, and 
signalising intersections. 

Sydney’s Cycling Future: Cycling for Everyday Transport  
This document presents a new direction for planning and prioritisation of cycling in Sydney. It supports cycling as 
a method of everyday transport and aims to invest and connect bicycle networks, promote better use of cycling 
networks and engage with government, councils, developers and bicycle users. 
The proposal provides a 2.5 metre shoulder on the western side of the northbound carriageway to cater for 
current cycle needs. The concept design also includes an allowance for the provision of a potential future shared 
path on land adjacent to the northbound carriageway, which would promote cycling during any future upgrade 
stages. 
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Document description 

Sydney’s Walking Future: Connecting People and Places  
This document supports walking as a method of everyday transport and aims to invest in and connect people to 
places through safe walking networks, promote walking transport and engage with government, councils, 
developers and non-government organisations.  
The proposal does not preclude pedestrian access and allows for the provision of a future shared path during 
future upgrade stages. Pedestrian crossings would be provided at all signalised intersections with provision for 
future crossings also considered. 

State Priorities: Making it Happen  
This document replaces NSW 2021: A Plan to make NSW Number One by setting out 12 key priorities to improve 
liveability. The proposal responds to two priorities as it would:  
• Provide new transport infrastructure to access the area, consistent with the building infrastructure priority 
• Be built and operated under a number of environmental safeguards and management measures to avoid and 

minimise environmental impacts consistent with the priority to keep our environment clean. 

Local planning documents 

Campbelltown Local Planning Strategy  
A key objective of this strategy is to ensure land use planning decisions are consistent with the Metropolitan Plan 
2036 (superseded by A Plan for Growing Sydney).  
The proposal would improve access through Appin Road to the Greater Macarthur Growth Area, which is a key 
strategy in A Plan for Growing Sydney. 

Campbelltown Residential Development Strategy  
This Strategy plans for Campbelltown City’s population growth (inclusive of an element of Sydney’s expansion), 
future housing needs and the ever-changing house choices people are making 
The Strategy identifies Mount Gilead as a greenfield land release area.  
The proposal would improve access to the Mount Gilead land release area, and surrounding areas, meeting 
future demands from population and employment growth in the area by increasing infrastructure capacity and 
efficiency. 
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2.2 Existing infrastructure 
This section describes the existing roads and infrastructure in the area, which has helped define the 
options developed for the proposal. 

2.2.1 Road network  
Table 2-2 describes the existing road network and infrastructure that forms and intersects with the 
proposal area. 

Table 2-2 Existing road network and infrastructure  

Road description 

Appin Road (Arterial) 

• Running north to south connecting the suburbs of Campbelltown and Appin 
• Two-lane undivided road through the proposal area and four lane road north of Fitzgibbon Lane and 

Kellerman Drive, with a grassed median of varying width 
• South of the residential suburbs of Rosemeadow and St Helens Park, the road corridor width is about 

20 metres. To the north of Rosemeadow and St Helens Park, the road corridor width is about 40 metres  
• Includes a signalised intersection at Fitzgibbon Lane and Kellerman Drive comprising four-lanes and 

incorporating turning lanes, a roundabout intersection at Copperfield Drive and Kellerman Drive towards the 
south, and a signalised intersection at St Johns Road 

• Other key features:  
• Lane widths of three metres 
• Street lighting between from the intersection at Copperfield Drive and Kellerman Drive  
• Operates between 70-80 kilometres per hour at the proposal location, reducing to 50 kilometres per hour 

in residential areas 
• Generally straight horizontal alignment that follows the natural topography with little modification  
• Good condition pavement for about half of the alignment length but varying in thickness and composition. 

Copperfield Drive (Local collector road) 

• Running generally north to south parallel to Appin Road, connecting Englorie Park Drive to Appin Road 
• Comprising a two-lane undivided road 
• About 4.3 kilometres long in a 20-metre wide road corridor 
• Other key features:  

• A travel lane width of about four metres, plus delineated on street parking on both sides 
• Operates with a 60-kilometre per hour posted speed limit. 

Kellerman Drive (Local collector road) 

• Running north to south in an arc connecting to Appin Road at two locations 
• Comprising a two-lane undivided road 
• About 2.0 kilometres long in a 22-metre wide road corridor 
• Other key features:  

• Operates with a 60-kilometre per hour posted speed limit 
• A travel lane width of about six metres, including some informal on street parking 
• Signalised intersection with Appin Road in the north.  
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Road description 

Fitzgibbon Lane (Local collector road) 

• Running east to west connecting Appin Road and Copperfield Drive 
• Comprising a two-lane divided road with lined median strip 
• About 500 metres long in a 20-metre wide road corridor 
• Other key features:  

• Operates with a 60-kilometre per hour posted speed limit, including 40 kilometres per hour school zone 
for most of the lane  

• A travel lane width of five metres, including informal on street parking. 

St Johns Road (Local collector road) 

• Running east to west connecting eastern localities of Campbelltown to Appin Road 
• Comprising a two-lane road, divided by a grassed median with some scattered trees 
• About 3.0 kilometres long in a 26-metre wide road corridor 
• Other key features:  

• Operates with a 60-kilometre per hour posted speed limit 
• Footpaths available on the westbound side of the road between Appin Road and The Parkway, whereby 

the footpath switches to the eastbound side of the road. From the roundabout at Briar Road, footpaths are 
available on both sides of the road. 

2.2.2 Civil infrastructure 

Drainage  

Existing road drainage consists of both open channels and to the pit and pipe network. Stormwater 
drainage infrastructure within the proposal location has been considered through dividing the proposal 
footprint into four catchment areas (Area 1 to Area 4) as below: 

• Area 1 (Mt Gilead): Surface water is collected in swales, crossing the road from the southbound side 
via the culvert and discharging to a farm dam to the west of Appin Road. Surface water then drains 
through Noorumba Reserve and towards Menangle Creek, eventually discharging to the Nepean River 

• Area 2 (Oswald Reserve): Located between two crests, surface water from Appin Road to an existing 
floodway on the eastern side of Appin Road, draining via a culvert beneath Kellerman Drive to 
Mansfield Creek. Oswald Reserve, to the west of Appin Road, acts as a detention basin for 
stormwater collected from the surrounding residential area 

• Area 3 (Kellerman Drive): Located at the top of a crest, drainage on the southern side of the 
intersection is collected by a pit and pipe network which discharges to swales on either side of 
Appin Road to the north, flowing north towards Spring Creek, along Appin Road, via swales on both 
sides of the Road. Drainage from Fitzgibbon land flows to the east to the intersection, and is 
discharged to the north. Flows to the east of the intersection are inferred to flow east along Kellerman 
Drive, however some discrepancy was noted between Campbelltown City Council and Roads and 
Maritime drawings, with the latter indicating this drainage is conveyed to the north of the intersection 

• Catchment Area 4 (St Johns Road): The majority of drainage from open channel on Appin Road, 
south of the intersection is collected by both the pit and pipe network within St Johns Road, 
discharging to Spring Creek. Limited drainage from the southern side of the intersection, and 
drainage north of the intersection is conveyed by dish drains along either side of Appin Road to the 
north. 

Existing drainage infrastructure is shown in Figure 3-1.  
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Utilities and services 

There are a number of utilities within the proposal footprint. The main utilities in the area are:  

• Sydney Water 
• Waste water main 
• Potable water main 

• Endeavour Energy 
• Low voltage underground cable 
• Low and high voltage overhead powerline 
• Power pole and street lighting 

• Jemena: 
• Low and medium pressure gas mains 

• Telstra, NBN Co and Optus 
• Traffic control signals. 

2.3 Proposal objectives and development criteria 

2.3.1 Proposal objectives 
The proposal objectives are to:  

• Improve road safety 
• Improve freight access and efficiency 
• Reduce traffic congestion and improve travel times 
• Increase road capacity catering for current and predicted traffic volumes 
• Enhance network connectivity, including new connections to the Mount Gilead land release area  
• Improve travel time reliability and efficiency 
• Provide a cost-efficient solution to allow for staged delivery of the upgrade 
• Improve pedestrian and cyclist access and connectivity 
• Minimise social and environmental impacts.  

2.3.2 Development criteria 
The concept design shall support the proposal objectives by:  

• Designing the proposal in a manner that is informed by environmental investigations to minimise 
adverse impacts while maximising environmental benefits 

• Satisfying the technical and procedural requirements of Roads and Maritime and other stakeholders 
with respect to the design of the proposal work 

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

• Applying appropriate urban design, landscape and visual principles in the concept design of the 
proposal elements 

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

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

• Developing, implementing and maintaining effective management systems for quality, work health 
and safety, environmental, proposal reporting, risk management, value management and value 
engineering, constructability assessment, safety audits and community participation. 
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2.3.3 Urban design and landscape objectives 
The proposal’s urban design objectives are to: 

• Maximise tree retention where possible, including the southbound verge beside Mount Gilead 
• Maximise new shrub planting and tree canopy coverage where possible to reduce visual impacts 
• Provide high quality urban outcomes for stretches of the road that are primarily built form/hardscape 
• Utilise off site parkland (Oswald Reserve and St Helens Reserve) to provide additional tree canopy to 

the road environment with owner’s consent 
• Retain and protect existing heritage sites (Glen Lorne, Denfield Homestead and the Campbelltown 

silos) for their visual and placemaking contribution to the road 
• Contribute to the overall quality of the public domain for the community, including transport users.  

The proposal’s landscape objectives are to:  

• Provide an attractive semi urban road with scattered tree canopy and planted highlights 
• Protect sensitive environments adjacent to the road corridor including endangered ecological 

communities and local residences as far as practical. 

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. They are summarised in this section.  

2.4.1 Methodology for selection of preferred option 
The options development process leading to the selection of a preferred option began in 2014 with 
investigations completed as part of a planning proposal for rezoning of land within Mount Gilead. This 
included completion of a Traffic, Transport and Access Study (Parsons Brinckerhoff, 2014). The study 
included an assessment of existing traffic conditions for Appin Road and traffic estimates based on the 
creation of additional dwellings in Mount Gilead to 2026. The study identified a number of mitigation 
measures, including upgrades to Appin Road, from St Johns Road to a new southern intersection for 
Mount Gilead, to accommodate the future increase in traffic.  

In February 2015, a strategic design was prepared by J. Wyndham Prince based on the outcomes of the 
Traffic, Transport and Access Study for Mount Gilead (Parsons Brinckerhoff, 2014). The strategic design 
included the following key components: 

• Upgrading Appin Road to four lanes, including a provision for future widening within the median.  
• Three new roundabout intersections to connect the Mount Gilead subdivision with Appin Road 
• An upgraded roundabout intersection at Kellerman Drive and Copperfield Drive  
• Upgraded signalised intersections at Kellerman Drive and Fitzgibbon Lane, and St Johns Road. 

The strategic design was taken forward by Roads and Maritime, and a subsequent traffic modelling 
study was completed in late 2016 (Cardno, 2016) at the request of Roads and Maritime. The study 
included modelling and analysis at key intersections along the Appin Road Corridor using updated land 
use and population forecast Bureau of Statistics and Analytics (BSA) for future year scenarios up to and 
including 2031. In April 2017, Roads and Maritime identified that any upgrade of Appin Road would need 
to allow for future widening of the road to six lanes. 
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During 2017, concept design options were developed for Roads and Maritime, including revised traffic 
modelling scenarios (Cardno, 2017). Consideration of concept design options was supplemented by a 
preliminary assessment of environmental constraints completed in June 2017 (WSP, 2017) to identify 
environmental constraints to development, with the aim of either avoiding or minimising environmental 
impact. This process represents the integration of environmental, economic and social concerns, and the 
principle of ecologically sustainable development (ESD), into Roads and Maritime development 
decisions.  

A preferred option was selected taking into consideration the proposal objectives (refer to section 2.3.1). 

2.4.2 Identified options 
The identified options are described in Table 2-3. Six options were analysed, and compared against the 
strategic alternative of doing nothing. The bold text shows the main difference between each option. 

Table 2-3 Proposed options  

Option Description 

Do nothing  

Option A1 Do nothing: adopt the current alignment and intersection arrangement of Appin Road 

Traffic lanes 

Option B1 Four-lane design 

Option B2 Four-lane, future proofed for six-lane design 

Mount Gilead access 

Option C1 Build three new intersections to the Mount Gilead subdivision  

Option C2 Build two new intersections to the Mount Gilead subdivision 

Intersections  

Option D1 Upgrade the existing roundabout and signalised intersections, with new roundabout 
intersections to Mount Gilead 

Option D2 All signalised intersections 

2.4.3 Analysis of options 
Table 2-4 compares and analyses the options against the proposal objectives described in section 2.3. 
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Table 2-4 Analysis of options  

Option Improve road 
safety 

Improve freight 
access and 
efficiency 

Reduce traffic 
congestion 

Increase 
road 

capacity 

Enhance 
network 

connectivity, 

Improve 
travel time 
reliability 

and 
efficiency 

Improve 
pedestrian 
and cyclist 
access and 
connectivity 

Minimise social 
and 

environmental 
impacts 

Achieve 
urban 
design 

objectives 

Do nothing 

Option A1  
No 

improvement to 
road safety. 

 
No improvement 

to freight. 

 
No reduction in 

traffic 
congestion. 

 
No 

improvement 
in road 

capacity. 

 
No 

improvement to 
network 

connectivity. 

 
No 

improvement 
to travel time. 

 
No 

improvement 
to pedestrian 

and cyclist 
access. 

 
Environmental 

impacts of 
upgrading the 
road avoided. 
Social impacts 

due to increased 
traffic and lack of 

access. 

 
No 

improvement 
to urban 
design. 

Four-lane design vs four-lane, future proofed for six-lane, design 

Option B1  
Partial 

improvement to 
road safety 

through 
additional 
capacity. 

 
Partial 

improvement to 
freight access 

through additional 
capacity. 

 
Partial 

reduction of 
traffic 

congestion 
through 

additional 
capacity. 

 
Partial 

improvement 
to road 
capacity 
through 

additional 
capacity. 

 
Would allow for 

provision of 
access to the 
Mount Gilead 
subdivision. 

 
Partial 

improvement 
to travel time 

through 
additional 
capacity. 

 
Allows for 

improvement 
to pedestrian 

and cyclist 
infrastructure. 

 
Potentially 

reduced social 
and environmental 

impacts during 
construction and 

operation 
compared to 
Option B2. 

 
Would 

achieve the 
urban design 
objectives. 

Option B2  
Future six-lane 
design would 
improve road 

safety for 
predicted traffic 

demand. 

 
Allows for 

Improvement to 
freight access 

through additional 
capacity. 

 
Allows for 

reduction in 
traffic 

congestion 
through 

additional 
capacity. 

 
Allows for 

increase of 
road capacity 
to six lanes. 

 
Would allow for 

provision of 
access to the 
Mount Gilead 
subdivision. 

 
Allows for 

improvement 
to travel time 

through 
additional 
capacity. 

 
Allows for 

improvement 
to pedestrian 

and cyclist 
infrastructure. 

 
Would generate 

social and 
environmental 

impacts, however 
would be mitigated 

during 
construction and 

operation. 

 
Would 

achieve the 
urban design 
objectives. 
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Option Improve road 
safety 

Improve freight 
access and 
efficiency 

Reduce traffic 
congestion 

Increase 
road 

capacity 

Enhance 
network 

connectivity, 

Improve 
travel time 
reliability 

and 
efficiency 

Improve 
pedestrian 
and cyclist 
access and 
connectivity 

Minimise social 
and 

environmental 
impacts 

Achieve 
urban 
design 

objectives 

Three vs two new intersections to Mount Gilead 

Option C1  
Would improve 
road safety for 
predicted traffic 

demand. 

 
Three 

intersections may 
cause additional 
delay on Appin 

Road compared to 
Option C2. 

 
Three 

intersections 
may cause 
additional 

delay on Appin 
Road 

compared to 
Option C2. 

 
Allows for 

increase of 
road capacity 
to six lanes. 

 
Would enhance 

network 
connectivity 

through 
providing 

access to the 
Mount Gilead 
subdivision. 

 
Three 

intersections 
may cause 
additional 

delay 
compared to 
Option C2. 

 
Allows for 

improvement 
to pedestrian 

and cyclist 
infrastructure. 

 
Three 

intersections may 
cause additional 

social and 
environmental 

impacts compared 
to Option C2. 

 
Would 

achieve the 
urban design 
objectives. 

Option C2  
Would improve 
road safety for 
predicted traffic 

demand. 

 
Would not impact 
on improvements 
to freight access 
and efficiency. 

 
Would not 
impact on 

reductions to 
traffic 

congestion. 

 
Allows for 

increase of 
road capacity 
to six lanes. 

 
Would enhance 

network 
connectivity 

through 
providing 

access to the 
Mount Gilead 
subdivision. 

 
Would 

improve 
traffic flow 

along Appin 
Road, 

improving 
travel time 

reliability and 
efficiency. 

 
Allows for 

improvement 
to pedestrian 

and cyclist 
infrastructure. 

 
Would generate 

social and 
environmental 
impacts during 
construction, 

however would 
result in social 
benefits during 

operation. 

 
Would 

achieve the 
urban design 
objectives. 
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Option Improve road 
safety 

Improve freight 
access and 
efficiency 

Reduce traffic 
congestion 

Increase 
road 

capacity 

Enhance 
network 

connectivity, 

Improve 
travel time 
reliability 

and 
efficiency 

Improve 
pedestrian 
and cyclist 
access and 
connectivity 

Minimise social 
and 

environmental 
impacts 

Achieve 
urban 
design 

objectives 

Upgrade existing roundabout and signalised intersections, vs all signalised intersections 

Option D1  
Predicted 

traffic volume 
may exceed 
intersection 

capacity in the 
long-term. 

 
Predicted traffic 

volume may 
exceed 

intersection 
capacity in the 

long-term. 

 
Predicted 

traffic volume 
may exceed 
intersection 

capacity in the 
long-term. 

 
Allows for 

increase of 
road capacity 
to six lanes. 

 
Would allow for 

provision of 
access to the 
Mount Gilead 
subdivision. 

 
Predicted 

traffic volume 
may exceed 
intersection 
capacity in 

the long-term. 

 
Allows for 

improvement 
to pedestrian 

and cyclist 
infrastructure. 

 
Would generate 

social and 
environmental 
impacts during 
construction, 

however would 
result in social 
benefits during 

operation. 

 
Would 

achieve the 
urban design 
objectives. 

Option D2  
Would improve 
road safety for 
predicted traffic 

demand. 

 
Allows for 

Improvement to 
freight access 

through additional 
capacity. 

 
Allows for 

reduction in 
traffic 

congestion 
through 

additional 
capacity. 

 
Would not 

impact 
increases to 

road 
capacity. 

 
Would allow for 

provision of 
access to the 
Mount Gilead 
subdivision. 

 
Would 

improve 
traffic flow 

along Appin 
Road, 

improving 
travel time 

reliability and 
efficiency. 

 
Allows for 

improvement 
to pedestrian 

and cyclist 
infrastructure. 

 
Would generate 

social and 
environmental 

impacts, however 
would be mitigated 

during 
construction and 

operation. 

 
Would 

achieve the 
urban design 
objectives. 

Yes 
Partial 
No 
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2.5 Preferred option 
Based on the analysis of options detailed in section 2.4, the preferred option was selected to comprise: 

• A four-lane design, future proofed for a six-lane design (Option B2) 
• Two new intersections to provide access to the Mount Gilead land release area (Option C2)  
• Upgrading and construction of new intersections to signalised intersections (Option D2).  

The preferred option is based on the following analysis outcomes: 

• The preferred road design provides the best technical design to deliver road network improvements 
in general accordance with the proposal objectives 

• Congestion would be reduced and traffic flows improved while maintaining safety. In particular, by 
allowing for a future six-lane design and providing signalised intersections, it would improve 
intersection performance 

• Environmental and social impacts would be generated during construction of the proposal; however, 
these impacts would be minimised as far as practical through the implementation of best practice 
management and mitigation measures. Further it presented the best option to accommodate planned 
and future development in the area, providing social benefits. 

The principles of ESD were also considered, with the preferred option:  

• Adopting a simple cost-effective design that makes use of an existing road and bridge  
• Providing for the future development of Mount Gilead 
• Being easy to build, which would reduce the construction program and footprint and therefore 

minimise social impacts on the people that live in the area 
• Providing efficient and simple delivery of the future six-lane widening. 
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3 Description of the proposal  

3.1 The proposal 
The proposal footprint comprises two sections of Appin Road. The southern section extends from Mount 
Gilead in the south, and to the intersection of Appin Road and Fitzgibbon Lane in the north. The northern 
section comprises the intersection of Appin Road and St Johns Road. The proposal footprint is shown in 
Figure 3-1. 

The key features of the proposal include: 

• Establishment of temporary construction compounds required to build the proposal 

• Duplicating the existing Appin Road carriageway from two to four lanes, between Fitzgibbon Lane to 
approximately 2.5 kilometres south of Copperfield Drive, Rosemeadow using the existing single 
carriageway for future southbound traffic only, and building a two-lane northbound carriageway in the 
existing road corridor reservation to include provisions for the potential future widening to six lanes 

• A separate works area comprising upgrading the existing intersection of St Johns Road and 
Appin Road (existing traffic signals), including building separated turning lanes 

• Upgrading the signalised intersection of Fitzgibbon Lane and Kellerman Drive  

• Upgrading the roundabout intersection of Copperfield Drive and Kellerman Drive to a signalised 
intersection 

• Construction of two new intersections for access to the proposed Mount Gilead residential 
subdivision 

• New line marking and signposting for the new dual lane carriageway 

• Provision of new drainage lines and channels where widening impacts overland flows 

• Adjustments to existing drainage pit and pipe networks, including upgrade of the existing culvert 
under Kellerman Drive to the east of Appin Road to improve drainage, including installation of an 
additional 1,200-millimetre pipe in parallel to existing twin box culverts  

• Adjustments to existing utilities including construction of a new underground utility corridor to the 
western side of Appin Road in order to relocate the existing services and accommodate any new 
services as required for the proposed subdivision at Mount Gilead 

• Provision of fauna fencing to the southern extent of the proposed Mount Gilead residential 
subdivision and rope fauna crossing(s) over Appin Road  

• Noise mitigation measures.  

Figure 3-1 shows the proposal footprint.  
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Figure 3-1 Overview of the proposal 
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3.2 Design 

3.2.1 Design standards 
The following guidelines and standards have been used to inform and develop the concept design: 

• Austroads Guide to Road Design (Austroads, 2009) (in conjunction with RTA Austroads Guide 
Supplements) 

• Guide to Asset Management 
• Guide to Bridge Technology 
• Guide to Pavement Technology 
• Guide to Project Delivery 
• Guide to Project Evaluation 
• Guide to Road Design 
• Guide to Road Safety 
• Guide to Transport Planning 
• Guide to Traffic Management 
• Beyond the Pavement – Urban Design Policy Procedures and Design Principles (Roads and 

Maritime, 2014b). 

3.2.2 Design criteria 
The above standards and supplements describe the criteria that should be adopted for specific road 
types (i.e. rural roads, sub-arterials, highways, motorways) and conditions (i.e. rural, semi-urban, urban). 
The criteria have been developed to ensure all roads are designed to be safe, effective, well-planned 
and easily maintained. The adoption of the criteria is often referred to as being ‘consistent with design 
standards’. Where different criteria have been adopted this is referred to as a ‘departure from standards’. 
Any departures from the standards require justification to ensure they still provide a safe outcome. 
A typical cross-section is shown in Figure 3-2. 

Table 3-1 shows the design criteria that have been adopted for Appin Road. 

Table 3-1 Design criteria 

Aspect  Design criteria 

Cross-section and lane widths 

Cross-section Main road:  
• Typically 31.6 metres wide plus batters (varies near the intersection locations). 

Lane width Traffic lanes: 
• Northbound – 3.5 metres 
• Southbound – match to existing. 
Turning lanes: 
• Right turn lanes – 3.3 metres 
• Left turn lanes – 3.5 metres. 
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Aspect  Design criteria 

Medians Mid-block sections: 
• 7.8 metres minimum (considering a 2.8 metre median during the potential six lane 

design stage). 
Mount Gilead south intersection: 
• 7.4 metres (considering single stage pedestrian crossing with 2.4 metre median 

during the potential six lane design stage).  
Remaining intersections: 
• 8.6 metres minimum (considering two stage pedestrian crossing with 3.6 metre 

median during the potential six lane design stage).  

Service corridor In general, a 4.5-metre wide service corridor is provided to the northbound side of Appin 
Road to accommodate future services connecting to the subdivision and to relocate 
existing services where necessary.  

Footpaths Shared path: 
• 3.0-metre wide shared path would be built during the six lane stage on top of the 

service corridor/wide verge which would be located to the northbound side of Appin 
Road. 

Footpath: 
• Generally 1.5 metres. 

Cross fall Typically about 3 per cent from the inside kerb to the outside kerb, up to a maximum 5 per 
cent as required 

Pavement type New sections of road:  
• Flexible pavement, typical new flexible pavement composition to consider three 

options: 
• Full depth asphalt 
• Asphalt over heavily bound subbase 
• Thick asphalt pavement over lean mix concrete. 

Resurfaced sections of road:  
• Flexible pavement, typical existing flexible pavement composition: 

• Asphalt pavement over a gravel subbase. 
Pavement surfacing type:  
• Dense graded asphalt. 

Barrier type Various barrier types would be used as required: 
• Type – F (Concrete barrier) 
• Wire Rope Safety Barrier (WRSB) 
• W-Beam (G4) 
• Crash Cushion. 
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Aspect  Design criteria 

Design specification 

Design Vehicle – 
Turning movement 

Through lanes: 
• 26-metre long B-double. 
Intersections: 
• 19-metre semi with a car on outer side in case of dual turning. 

Stopping sight 
distance 

Northbound: 
• 126 metres (apply grade correction as required). 
Southbound: 
• Match to existing. 

Intersection sight 
distance 

On the approach to the intersections: 
• 214 metres (northbound) 
• Match to existing (southbound). 

Table 3-2 shows the design criteria that have been adopted for Appin Road. 

Table 3-2 Design criteria (local roads)  

Aspect  Design criteria 

Engineering specification 

Lane width • 3 metres (minimum) 

Medians • 1.2 metres (minimum) 

Footpaths • Generally 1.5 metres 

Design specification 

Stopping sight 
distance 

• 64 metres (apply grade correction as required) 
• Match to existing (for all existing intersections). 
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Figure 3-2 Typical cross-section (near Oswald Reserve) 
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3.2.3 Engineering constraints 
A number of engineering issues and constraints for the design and construction of the proposal have 
been identified. Table 3-3 identifies the main issues and constraints for the proposal. These issues and 
constraints have informed the development of the concept design. Further discussion of the issues and 
constraints is provided in Chapter 6 where environmental impacts are discussed. 

Table 3-3 Engineering and development constraints 

Constraint Comment 

High density of utilities in the 
area 

• Utilities would need to be relocated either adjacent to the proposal boundary 
due to space constraints and ground conditions or beneath the shared user 
path. 

Properties  • Existing property boundaries have provided a constraint. Retaining walls have 
been incorporated into the design to avoid property impacts from batters 
wherever possible. 

Existing pavement levels • The design maintains the existing pavement levels on the current carriageway. 

Road geometry south of 
Fitzgibbon Lane/Kellerman 
Drive intersection 

• A large retaining wall is required due to existing topography of the area and 
the geometric requirements of the vertical alignment. 

Future six-lane alignment • The upgrade of Appin Road would need to allow for future widening of the 
road to six lanes. 

Impacts on existing 
intersections side roads 

• Requirement to match the existing cross-section at the side roads to reduce 
impact over the properties. 

Drainage • Runoff from major storms flow east along the grassed floodway swale and 
through twin box culverts under Kellerman Drive which is known to inundate 
Kellerman Drive by 30 mm. 

3.2.4 Major design features 
This section describes the major design features of the proposal.  

Intersections  

The proposal includes three intersection upgrades and two new intersections. Table 3-4 describes the 
intersection configuration and includes: 

• Upgrading the existing St Johns Road intersection with Appin Road (existing traffic signals) 
• Upgrading the existing Fitzgibbon Lane and Kellerman Drive intersection with Appin Road (existing 

traffic signals) 
• Upgrading the existing Copperfield Drive and Kellerman Drive intersection with Appin Road (existing 

roundabout) to signalised intersections 
• Mount Gilead southern access 
• Mount Gilead northern access.  
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Table 3-4 Intersections along the corridor 

Intersection description  

St Johns Road intersection: upgraded three-way signalised intersection 

Appin Road: 
• Dual through lanes (northbound and southbound) 
• Single right turn only lane northbound 
• Single left only slip lane southbound. 
St Johns Road: 
• Three approach and one departure lane: 

• Dual right turn only lanes west bound for northbound access to Appin Road 
• Single left turn only slip lane west bound for southbound access to Appin Road  
• Single through lane westbound 
• Single slip lane eastbound.  

Crossing provisions:  
• Dropped kerb pedestrian crossing on St Johns Road. 

Fitzgibbon Lane and Kellerman Drive (north) intersection: upgraded four-way signalised intersection 

Appin Road: 
• Five lane approach and three lane exit northbound, comprising: 

• Three through lanes 
• Single left turn only slip-lane for left turns 
• Single right turn only lane 

• Five lane approach and three lane departure southbound, comprising: 
• Two through lanes 
• Single left turns/through lane 
• Dual right turn only lanes. 

Fitzgibbon Lane: 
• Dual approach and departure lanes including 

• Single left turn only lane 
• Single right turn/through lane. 

Kellerman Drive (north): 
• Dual approach and single departure lanes, comprising: 

• Single left turn/through lane 
• Single right turn only lane for southbound access to Appin Road. 

Crossing provisions:  
• Dropped kerb pedestrian crossing on all arms 
• Dropped kerb cycle crossing on Appin Road northbound 
• Staged crossing at the intersection of Fitzgibbon Lane and Kellerman Drive. 
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Intersection description  

Copperfield Drive and Kellerman Drive (south) intersection: upgraded four-way signalised intersection:  

Appin Road: 
• Three lane approach and two-lane exit northbound and southbound, comprising: 
• Four through lanes 
• Single right turn only lanes northbound and southbound.  
Copperfield Drive: 
• Dual approach and departure lanes, comprising: 

• Single left turn/through lane. 
• Single right turn only lane. 

Kellerman Drive: 
• Dual approach and departure lanes, comprising: 

• Single left turn/through lane 
• Single right turn lane. 

Crossing provisions:  
• Dropped kerb pedestrian crossing on all arms. 

Mount Gilead northern intersection: new three-way signalised intersection:  

Appin Road: 
• Dual approach and departure lanes northbound, comprising: 

• Single through lane 
• Single shared lane for left turns 

• Four approach and two departure lanes southbound, comprising: 
• Dual through lanes 
• Dual right turn only lanes. 

Mount Gilead northern access road: 
• Dual approach and dual departure lanes, comprising: 

• Single left turn only lane for northbound access to Appin Road 
• Single right turn only lane for southbound access to Appin Road.  

Crossing provisions:  
• Dropped kerb pedestrian crossing on all arms. 

Mount Gilead southern intersection: new three-way signalised intersection:  

Appin Road: 
• Dual approach and departure lanes northbound, comprising: 

• Single through lane 
• Single shared lane for left turns 

• Three approach and two departure lanes southbound, comprising: 
• Dual through lanes 
• Single right turn only lane. 

Mount Gilead southern access road: 
• Dual approach and dual departure lanes, comprising: 

• Single left turn only slip-lane for northbound access to Appin Road 
• Single right turn only lane for southbound access to Appin Road 
• Dropped kerb pedestrian crossing on all arms. 
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Stormwater and road drainage 

The proposal would include the following drainage infrastructure. 

Longitudinal drains  

Longitudinal drains would run alongside the road for the length of the proposal. They are designed to 
remove surface water from the road as quickly as possible. The longitudinal drains collect water and 
either discharge it to a cross drain, a water detention basin, to the ground or to a surface water course. 

Cross drains  

Cross drains transfer water under the road and are installed along natural low points on a road to allow 
natural stormwater runoff from the surrounding land to drain across a road to minimise disturbance to the 
existing hydrologic regime. Cross-drainage is summarised in Table 3-5.  

Water quality management  

Water quality management would include a combination of existing and proposed swales, bio-retention 
swales and gross pollutant traps (GPT). These are designed to regulate the capture and discharge of 
water to prevent surface watercourses from becoming overloaded, areas from locally flooding or to 
prevent scour and erosion.  

On-site detention (OSD) basins  

Detention basins regulate water flow through storing volumes of water for a limited time during periods of 
heavy flow or flooding. Water is then discharged from detention basins to the existing pit and pipe 
system or surrounding surface watercourses at a rate which prevents them becoming overloaded. The 
proposed Mount Gilead subdivision would incorporate an OSD facility into their footprint, however no 
OSD basins have been proposed for this proposal.  

Flood protection  

The stormwater and road drainage network would aim to provide improved flood immunity. This involves 
designing the road and the stormwater system to handle the runoff that would occur during potential 
storm events. To achieve this, the proposal: 

• Would be designed to handle the rainfall that would typically fall from a storm event that would occur 
once every 100 years  

• Include longitudinal drainage to handle the runoff from a storm event that would occur once every 
10 years and one traffic lane in each carriageway remains free within a 100-year storm event 

• Include cross drainage to convey flow from a 100-year storm event. 

Campbelltown City Council's Engineering Design for Development (Campbelltown City Council, 2009) 
would need to be utilised wherever drainage discharges within Council land. The main alignment would 
be detailed to Roads and Maritime Specifications. Table 3-5 describes the drainage that would be 
installed in each location. 
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Table 3-5 Stormwater and drainage infrastructure  

Location  Stormwater and drainage infrastructure 

Area 1 (Mt Gilead) • New piped drains flowing north to an existing low point 
• Discharge into Mount Gilead subdivision 
• New cross drains.  

Area 2 (Oswald 
Reserve) 

• New piped drains flowing north and south to an existing low point 
• Discharge into existing floodway channel to the east. 

Area 3 (Kellerman 
Drive) 

• New piped drains and open drains flowing north 
• Upgrade of existing twin box culverts beneath Kellerman Drive 
• Discharge to Springs Creek. 

Area 4 (St Johns 
Road): 

• Mixture of new open drains and piped drains flowing north 
• Discharge to existing piped drainage within Appin Road to the north. 

Retaining walls, batter slopes, cutting and fill 

The proposal has adopted 4:1 batter slopes for embankments up to 1.5 metres in height, where sufficient 
width is available within the proposal footprint. Batter slopes of 2:1 have been adopted where there is 
insufficient width within the proposal footprint. Cut batter slopes of 2:1 have been adopted.  

Multiple retaining walls are required for the proposal. The majority of retaining walls are a low height 
(1.0 metre). A cut retaining wall, about 525 metres in length is required on the western side of 
Appin Road up to 4.2 metres high to prevent the batter slopes from extending into the adjacent 
properties. Table 3-6 summarises the retaining walls required for the proposal  

Excavations would be required for the establishment of retaining walls, batter slopes and the relocation 
of the utilities. Cut and fill volumes are discussed in section 3.3.4.  

Table 3-6 Main retaining walls 

Location  Length (m) Approximate 
height (m) 

Type 

North of Noorumba Reserve 140 1.2 L-shaped cantilever wall (cast in situ) 

South of Copperfield Drive 85 0.7 L-shaped cantilever wall (cast in situ) 

North of Copperfield Drive 75 1.0 L-shaped cantilever wall (cast in situ) 

Caliban Place to Fitzgibbon Lane 525 4.2 L-shaped cantilever wall (cast in situ) 

Fauna fencing  

As part of the proposal, a continuous fauna (koala) fence would be installed to reduce fauna road 
mortality. The fauna fence would extend from Noorumba Reserve in the north (where the fence would be 
installed on the eastern and western side of the road) to the southern extent of the proposal on the 
eastern side of Appin Road, as shown in Figure 3-1. The fauna fence would connect to a section of 
fencing extending further to the south (subject to separate assessment).  

The fauna fence would typically comprise a 1.8 m chain wire fence with a 0.6 galvanised sheet at the top 
to prevent climbing of fauna. Fauna grids would be installed where property access is required.  

Clearing of up to five metres from the existing road pavement would be required for the installation of the 
fauna fence, safety barrier and to provide access for maintenance and repairs. A section of about 600 m 
in length would require a 6 m cleared zone to accommodate installation of a culvert. The typical 5 m 
cross-section for the fauna fence is shown in Figure 3-3 below.  
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Figure 3-3 Fauna fence typical cross-section  

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

A detailed construction plan and method would be prepared once the proposal’s design is finalised. The 
actual work method may vary from the description provided in this section due to the identification of 
additional constraints before work starts, ongoing detailed design refinements, feedback from community 
and stakeholder consultation, and contractor requirements and limitations. Some additional land would 
be needed temporarily to build the proposal. This is referred to as the ancillary facilities, which shown in 
Figure 3-4. 
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Figure 3-4 Construction footprint and ancillary facilities 
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3.3.1 Work methodology 
The proposal is anticipated to be built over a four-year period starting in 2018.  

The proposal would be built under Roads and Maritime construction specifications under a construction 
environmental management plan (CEMP). These specifications cover environmental performance and 
management supplemented by aspects such as vegetation removal, stockpile management, and erosion 
and sediment control.  

The proposal has been designed to allow the existing Appin Road to remain operational during 
construction with work to be undertaken behind safety barriers. 

The proposal would be programmed in three stages, namely:  

• Stage 1 – Northern access to Mt Gilead subdivision  
• Stage 2 – Northern extent of Mt Gilead subdivision to north of Fitzgibbon Drive  
• Stage 3 - Mt Gilead South and the St Johns Road Intersection. 

The activities applicable to each of these stages during the construction of the proposal are listed below:  

• Activity 1 – site establishment and environmental protection 
• Activity 2 – utility adjustment/installation, stormwater drainage work and major earthworks 
• Activity 3 – road and intersection removal, and/or building and repair 
• Activity 4 – installation of retaining walls and noise mitigation measures, where applicable  
• Activity 5 – supporting infrastructure installation (i.e. signage, lighting) 
• Activity 6 – amenity planting, landscaping and final earthworks 
• Activity 7 – finalisation work 
• Activity 8 – site demobilisation and handback.  

Table 3-7 describes the likely activities that would be undertaken to build the proposal. It is likely that the 
following activities would take place across all work stages in all sections of the proposal footprint. 

Table 3-7 Typical work activities 

Activity Work description  

Activity 1 – Site establishment 
and environmental protection 

• Setup environmental, safety and traffic management controls  
• Pre-clearance surveys and obtaining any permits or licences  
• Site demarcation, exclusion fencing and barrier establishment, identification 

and protection of sensitive areas (i.e. habitat zones, trees)  
• Establish site compounds (refer to section 3.4), designated storage areas, 

stockpile areas and stabilised access to work zones across the proposal 
footprint 

• Land clearance (vegetation removal, clearing and grubbing) and any 
property adjustments  

• Install security fencing  
• Install temporary reduced speed limits (where required) 
• Install temporary site drainage controls (where required) 
• Cover existing signage and provide diversionary signage for all road users, 

cyclists and pedestrians (and introduce temporary footpath 
closures/restrictions, where needed). 
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Activity Work description  

Activity 2 – Utilities, 
earthworks and drainage 

Utilities: 
• Protect: existing utilities 
• Adjust and relocate: existing utilities 
• Install and test: new utilities 
• Tie-into existing: new utilities 
• General utility work would vary depending on whether the utility was being 

relocated, removed or installed, and would include a combination of: 
• Trench excavation 
• Under-boring for water mains 
• Bedding material installation  
• Pipeline and conduit installation 
• Cable pulling to install new power and communications cables 
• Pit and cutover excavation  
• Valve, switch and other infrastructure installation to allow the transfer of 

utilities to the new alignment  
• Utility and service testing and commissioning 
• Concrete pouring to create protective slabs 
• Backfill and compaction  
• Ground surface restoration. 

Earthworks: 
• Sequentially strip and excavate top soil and sub soil  
• Grade and compact areas (where required at this stage). 

Drainage lines and general drainage work: 
• Install new culverts  
• Install new cross and longitudinal drains. 
Drainage work would vary depending on whether the drainage was being 
relocated, removed or installed. Typically it would involve:  
• Set out the changes including the location, lengths, levels and outlets/inlets 

for pipes, culverts, pits, junction boxes and structures 
• Include temporary diversions and erosion and sediment control measures 
• Excavate overburden on existing structures and protect, cap, seal and 

remove any existing infrastructure 
• Trench excavation for the new structures and inclusion of measures to 

protect any retained drainage structures  
• Install foundation and bedding material  
• Install and connect infrastructure  
• Undertake integrity and flow testing 
• Backfill and compaction with excavated materials or import new clean fill 
• Ground surface restoration. 
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Activity Work description  

Activity 3 – Road and 
intersection removal, and/or 
building and repair 

• Implement diversions and traffic management controls (where needed)  
• Remove materials to support the new kerb/median alignment and depth 

(termed boxing out)  
• Milling the asphalt  
• Prepare and level the subgrade 
• Lay and compact new pavement layers 
• Install new stormwater drainage pits, pipes and connections 
• Install new kerbs and stormwater inlets. 

Activity 4 – Install retaining 
walls/noise mitigation 
measures, where applicable 

• Retaining walls would be required with Stage 2 
• Noise mitigation measures will be further considered during the detailed 

design phase 
• Construction of retaining walls would include excavations for the 

establishment of retaining walls, batter slopes and the relocation of the 
utilities. 

Activity 5 – Supporting 
infrastructure 

• Install power supply, cables and conduits  
• Install traffic signs and signals  
• Install permanent safety barriers 
• Install lighting (including conduits and cables).  

Activity 6 – Amenity planting, 
landscaping and urban design 
work 

• Carry out final grading, levelling and compaction 
• Landscape along the verges 
• Prepare final treatments and finishes. 

Activity 7 – Finalisation work  • Implement final kerb adjustments and side-road lines (where required)  
• Tie-ins to the existing roads  
• Paint permanent line markings. 

Activity 8 – Demobilisation  • Demobilise the site compounds 
• Remove temporary traffic management controls to allow traffic to use all 

lanes and intersections 
• Remove temporary footpath restrictions and/or closures 
• Remove environmental, safety and traffic controls. 

3.3.2 Construction hours and duration 
This section describes the time it would take to build the proposal and the working hours.  

Start date and length of construction 

Subject to project funding, the proposal would be built in stages over a four-year period starting in 2019. 
Construction may not be continuous as it would respond to project funding, land purchase and uptake. 
As such, there would be more intense periods of construction affecting certain receivers in a given 
location. The construction program would also be affected by the need to coordinate with utility and 
services providers, property owners, developers and businesses.  

The operational timings for each construction stage are anticipated to include:  

• Stage 1 – operational by end of 2019 
• Stage 2 – operational by end of 2021 
• Stage 3 – operational by 2023. 
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Working hours 

Most of the work would take place within the following standard working hours:  

• Monday to Friday, 7 am to 6 pm  
• Saturday, 8 am to 1 pm.  

However, some construction activities are likely to be required to be undertaken outside of the standard 
working hours in order to minimise disruption to peak hour traffic and public transport operation, maintain 
property and pedestrian access during the day and provide a safe working environment for construction 
workers. 

These activities may include: 

• Intersection upgrade work that are considered high risk to be undertaken whilst maintaining the 
operation of all existing traffic lanes 

• Pavement upgrade and re-surfacing work 
• Traffic switch work to accommodate long-term staging work and maintain property access during the 

day time 
• Delivery of oversized plants or large prefabricated structures. 

Appropriate impact investigation prior to implementation, mitigation measures and community 
consultation will be undertaken for work proposed outside of the standard working hours. Approval by 
the relevant road authority (including Road Occupancy Licence (ROL) from the Transport Management 
Centre) will be obtained prior to the work being undertaken. Licencing and approval requirements are 
further detailed in section 7.3. 

3.3.3 Plant and equipment 
The plant and equipment needed to build the proposal would be typical to any major construction site. It 
would vary depending on the construction activities. Table 3-8 indicates the plant and equipment that 
would be likely used to build the proposal, however this would be finalised by the contractor.  

Table 3-8 Indicative plant and equipment 

Equipment Activity Equipment Activity 

Asphalt truck 
& sprayer 

Paving/asphalting Generator Bulk earthworks, construction compound 
site establishment, retaining walls/noise 
walls 

Backhoe Site establishment, drainage, bulk 
earthworks 

Loader Bulk earthworks 

Bulldozer D9 Bulk earthworks Mobile Crane  Retaining/noise walls 

Chain Saw Site establishment Roller 
(vibratory)  

Drainage, bulk earthworks, 
paving/asphalting  

Compactor Bulk earthworks Paving laying 
machine 

Paving/asphalting 

Compressor Construction compound site 
establishment 

Road truck Drainage infrastructure, bulk earthworks 

Concrete 
pump 

Paving/asphalting Scissor lift Site establishment, bulk earthworks 

Concrete truck Drainage infrastructure Smooth drum 
roller 

Bulk earthworks 
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Equipment Activity Equipment Activity 

Concrete 
vibrator 

Retaining walls/noise walls Truck (medium 
rig)  

Site establishment/ bulk earthworks 

Dump truck Bulk earthworks Truck 
compressor  

Drainage infrastructure 

Excavator 
(approx. 
10 tonne) 

Drainage, construction compound 
site establishment, retaining 
walls/noise walls 

Tub 
grinder/Mulcher 

Site establishment 

Excavator 
hammer 

Bulk earthworks Water cart Bulk earthworks 

Franna Crane Drainage, bulk earthworks Welding 
equipment 

Construction compound site 
establishment, retaining walls/noise walls 

Grader  Paving/asphalting Loader Bulk earthworks 

3.3.4 Earthworks 
Excavations would be required to widen the road, build the bridges and to relocate utilities. The ability to 
reuse the material would depend on its physical and chemical properties. Uncontaminated material that 
is not suitable for use as structural fill could be used to line the utility trenches or in areas of landscaping. 
Material unsuitable for construction use would need to be transported offsite by a licensed contractor for 
disposal at a licensed waste management facility following testing and classification (refer to 
section 6.11.2). In summary, it is estimated that to build the proposal: 

• 5,500 cubic metres of topsoil would be stripped and stored (which would not be used as backfill) 
• 30,5000 cubic metres of subsurface material would be excavated to build the proposal  
• 31,500 cubic metres of engineered fill would be needed to build the proposal.  

As such, the cut and fill for the proposal is about balanced. This assumes that all the excavated (cut) 
material would be physically and chemically suitable to reuse as engineering fill. The area’s history as a 
road reserve means some of the material may contain contaminants of concern, which would prevent its 
reuse. Material excavated from the vicinity of the two creeks may contain acid sulfate soils (refer to 
section 6.2). Any unsuitable or surplus material would be managed in accordance with resource 
management hierarchy principles. This includes, in order of preference:  

• Reuse as engineered fill onsite 
• Transfer:  

• To another Roads and Maritime project for use as engineering fill  
• For storage at a Roads and Maritime stockpile site to allow for its future reuse 
• To another construction site for use as engineering fill  
• To a licenced waste recovery site  
• For disposal at a licenced facility.  

Section 6.10.2 describes this in the context of the environmental assessment. 

Stockpile management  

Top soil and subsoil would be likely stored at the identified site compounds (refer to section 3.4) in 
accordance with Stockpile Site Management Guidelines (Roads and Maritime, 2015a). This would 
ensure the stockpiled material was located away from sensitive areas and flood-prone land. It would also 
ensure management of any leaching, erosion, sediment dispersion and dust dispersion risks and impact.  
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Waste management and handling potentially contaminated material  

While the excavated material would be representatively sampled to support its waste and reuse 
classification before work starts, there is still the risk that unexpected fill or dumped material or isolated 
poor quality material may be unearthed during the work. Therefore, there would be a process in place to 
allow all the material to be classified, sorted and separated. Depending on its classification, it would 
either be reused (and therefore stockpiled at the main site compound, refer to section 3.4) or it would be 
transported offsite for reuse, recycling or disposal. Additional controls would be implemented if the 
excavated material is suspected to contain elevated concentrations of contaminants. This would include 
additional storage, handling and disposal controls. 

3.3.5 Source and quantity of materials 
Various standard construction materials that are readily available across the Sydney Metropolitan region 
would be needed to build the proposal. They would be either transported to site as prefabricated units, 
ready for installation, or the materials would be held at one of the site compounds. The main materials 
needed to build the proposal in addition to the imported fill would comprise:  

• Asphalt and base and sub-base pavement materials (stone, aggregate, quarried materials) to cover 
an area of about 52,500 square-metres 

• Up to 9.4 kilometres of kerbing  
• Up to 945 metres of retaining wall  
• Concrete culverts, pipes, pits and drain to build the stormwater infrastructure  
• Prefabricated signage, lighting posts, fencing and other road infrastructure  
• Trees, seedlings, chippings and turf to support revegetation  
• Additional materials such as relatively small quantities of paint, oils, fuels and other materials.  

3.3.6 Traffic management and access 
Traffic management controls would be installed while certain elements of the proposal are being built 
and installed. This may involve:  

• Night time and weekend lane closures and speed restrictions 
• Temporary lights, speed restrictions, and stop-go signs along Appin Road  
• Additional temporary side road access restrictions and one-way operations on Appin Road.  

Private property access would be maintained during construction either through management of existing 
access areas or through a temporary access in consultation with the property owner. 
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Construction traffic  

Table 3-9 summarises the expected construction traffic associated with building the proposal.  

Table 3-9 Construction traffic 

Vehicle type and association  Vehicle number Typical travel patterns and limitations  

Average Maximum 

Standard hours 

Construction traffic: heavy vehicles 110 250 Regular movements throughout the day. 

Deliveries: light and heavy vehicles  235 540 Generally undertaken outside of peak periods. 

Out of hours 

Construction traffic: heavy vehicles 25 50 Early evening where possible. 

Deliveries: oversized vehicles  1 2 Limited to before work starts involving major 
prefabricated infrastructure such as noise wall 
panels. 

Haul routes  

Haul routes describe the roads that the construction traffic and delivery vehicles would use to enter and 
leave the area.  

Site compound and construction areas are proposed to be accessed from Appin Road to minimise the 
impact of the construction vehicles to the abutting residential area. Use of local roads as haul routes may 
be required to undertake the upgrade work at intersections.  

3.4 Ancillary facilities 
Several compound sites close to the proposal footprint would be needed to store equipment, machinery 
and vehicles to build the proposal. The specific requirements for each site would depend on the 
construction staging. Provisionally, there are three locations that would be used as site compounds 
during construction. The location of all ancillary facilities has been selected to meet the following criteria:  

• Away from areas of ecological and heritage conservation value 
• Outside of flood prone land  
• At least 50 metres from a watercourse 
• On previously disturbed areas that do not require the clearing of native vegetation 
• More than 100 metres from residential properties 
• Outside the drip line of trees and on relatively level ground. 

Table 3-10 describes the proposed ancillary facilities and Figure 3-4 shows the location of the facilities.  
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Table 3-10 Indicative ancillary facilities, role, use and associated activities 

Facility  Likely role, use and associated activities  

Site compounds 

Mount Gilead subdivision area – 
stage 1 work 

Proposed as the site compound for stage 1 work and used to support building 
the whole proposal. 
Main uses:  
• Material storage and laydown  
• Temporary waste storage 
• Stockpiling 
• Refuelling  
• Construction equipment, plant and vehicle storage  
• Vehicle wash down  
• Inspections, maintenance and repairs  
• Staff parking, site offices and amenities.  

Mount Gilead subdivision area – 
Stage 2 work 

Proposed as the site compound for stage 2 work and used to support building 
the whole proposal. 
Main uses:  
• Material storage and laydown  
• Temporary waste storage 
• Stockpiling 
• Refuelling  
• Construction equipment, plant and vehicle storage  
• Vehicle wash down  
• Inspections, maintenance and repairs  
• Staff parking, site offices and amenities.  

Satellite compound –  
311 Appin Road 

Proposed as a satellite compound used to support building the whole 
proposal and the main site compound at Mount Gilead subdivision area. This 
would be used for: 
• Material storage and laydown  
• Stockpiling 
• Refuelling  
• Construction equipment, plant and vehicle storage  
• Inspections, maintenance and repairs  
• Staff parking, site offices and amenities. 

Any additional or revised ancillary facilities proposed by the contractor would be discussed with Roads 
and Maritime’s Environment Manager, Western Sydney Project Office to determine if any additional 
environmental assessment is required. 

Each ancillary facility would be securely fenced with temporary fencing. Signage would be erected 
advising the general public of access restrictions. Upon completion of work, the contractor would remove 
the ancillary sites, including any waste materials. Sites would be rehabilitated in consultation with the 
relevant property owner.  

3.5 Public utility adjustment 
The proposal would require certain aboveground and underground utilities and services to be adjusted, 
relocated or installed along the alignment. The strategy would mainly be to relocate the utilities:  

• Adjacent to the road reserve  
• Along the road margin within the service corridor on the western side of Appin Road.  

Consultation with public utility providers for the proposal is ongoing, as summarised in section 5.5.  
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3.6 Property acquisition 
About 3,475 square-metres (0.3475 hectares) of land needs to be acquired from Campbelltown City 
Council and private land owners to build the proposal. Roads and Maritime would also need to 
temporarily lease or negotiate access for additional land during construction. While the final land 
purchase requirements would be confirmed during the detailed design, all land acquisition would be 
carried out in accordance with the Land Acquisition (Just Terms Compensation) Act 1991 and its 
supporting policy along with the Roads and Maritime Land Acquisition Guide (Roads and 
Maritime, 2012a). 

Table 3-11 describes the proposed property acquisition for the proposal.  

Table 3-11 Proposed property acquisition  

Area 
ID 

Description Approximate 
total area 

Acquisition type Current 
owner 

Lot and DP Land use 
zone 
(LEP) 

1 Ambarvale High School 560 m2 Partial Acquisition 
Required 

Crown 
Land 

Lot 2 
DP 816910 

B1 

2 Ambarvale High School 180 m2 Acquisition 
Required 

Crown 
Land 

Lot 6 
DP 714079 

B1 

3 St Helens Park Reserve 160 m2 Partial Acquisition 
Required 

Crown 
Land 

Lot 70 
DP 1068130 

RE1 

4 Telecommunications 
Tower and Equipment 
site 

30 m2 Potential Partial 
Acquisition 
Required 

Crown 
Land 

Lot 1  
DP 816910 

B1 

5 Sydney Water Site 30 m2 Potential Partial 
Acquisition 
Required 

Crown 
Land 

Lot 1  
DP 589852 

B1 

6 Existing road corridor 
easement 

630 m2 Partial Acquisition 
Required 

Crown 
Land 

Lot 11 
DP 746652 

SP2 

7 Proposed 7-Eleven 50 m2 Partial Acquisition 
Required 

Private 
Property 

Lot 5210 
DP 1193880 

R2 

8 Bushlands 360 m2 Partial Acquisition 
Required 

Crown 
Land 

Lot 102 
DP 611552 

RE1 

9 Single storey dwelling 1125 m2 Temporary Partial 
Acquisition 

Private 
Property 

Lot 30 
DP 777148 

R2 

10 Existing road corridor 
easement 

350 m2 Acquisition 
Required 

Crown 
Land 

Lot 21 
DP 730295 

SP2 

11 Department of Housing/ 
Urban Growth 

10,350 m2 Acquisition 
Required 

Crown 
Land 

Lot 14 &15 
DP 239388 

SP2 
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4 Statutory and planning framework 

4.1 Environmental Planning and Assessment Act 1979 

4.1.1 State Environmental Planning Policies 
The following State Environmental Planning Policies 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 a road and is to be carried out by Roads and Maritime, it can be 
assessed under Division 5.1 of the EP&A Act. Development consent from council is not required. 

The proposal is not located on land reserved under the National Parks and Wildlife Act 1974 and does 
not affect land or development regulated by State Environmental Planning Policy No. 14 - Coastal 
Wetlands, State Environmental Planning Policy No. 26 - Littoral Rainforests, State Environmental 
Planning Policy (State and Regional Development) 2011 or State Environmental Planning Policy (State 
Significant Projects) 2005.  

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

State Environmental Planning Policy No.44 (Koala Habitat Protection) 1995 

The State Environmental Planning Policy No 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.  
SEPP 44 applies to development for which consent is required, and to land which constitutes: 

• Potential koala habitat – defined as areas containing native vegetation where the trees of the types 
listed in Schedule 2 of SEPP 44 constitute at least 15 per cent of the total number of trees in the 
upper or lower strata of the tree component 

• Core koala habitat – defined as areas of land with a resident population of koalas, evidenced by 
attributes such as breeding females (that is, females with young) and recent sightings of and 
historical records of a population. 

In accordance with ISEPP, the proposal is permissible without consent and can be assessed under 
Division 5.1 of the EP&A Act. Subsequently SEPP 44 is not applicable to the proposal.  

However, parts of the proposal footprint meet the definition of both potential and core koala habitat, and 
mitigation measures have been developed to reduce potential impacts to koalas from the proposal, 
discussed further in section 6.1. 
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4.1.2 Local Environmental Plans 
The proposal is located within the Campbelltown City Council local government area (LGA). The 
operation of the ISEPP means that the local environmental plans (LEPs) would not apply where they 
impose controls that are inconsistent with the ISEPP. However, the LEP is still relevant in identifying land 
use objectives, potential land use impacts and planning policy conflicts. The Campbelltown Local 
Environmental Plan 2015 (Campbelltown LEP) details the land use zones applicable to the proposal. 
Table 4-1 describes the land use objectives of each zone, and the proposal’s consistency or otherwise 
with these objectives.  

Campbelltown City Council has been consulted on the proposal and would continue to be consulted 
throughout the proposal development and construction. 

Table 4-1 Consistency with the LEP land use zoning objectives 

Land use zone  Location Consistency with the LEP objectives 

SP2: Infrastructure • Appin Road – classified road 
• Drainage, St Helens Park.  

• In the long-term, the proposal reinforces these land 
uses by ensuring the road and drainage 
infrastructure can be safely accessed. 

RE1: Public 
recreation 

• Dickens Reserve 
• Woodland Road Reserve 
• Rosemeadow Sports Complex 
• St Helens Park 
• Oswald Reserve 
• Noorumba Reserve. 

• Access from Appin Road and surrounding roads 
would be retained under the proposal. 

R2: Low density 
residential 

• St Johns Road, Woodland 
Drive, Kellerman Drive and 
Fitzgibbons Drive 

• Ambarvale, Bradbury, 
Rosemeadow and St Helens 
Park 

• Appin Road, Gilead. 

• In the long-term, the proposal reinforces these land 
uses by ensuring the road and infrastructure can be 
safely accessed. 

• Upgrading the road supports and improves access 
to and from the residential areas.  

• The existing road built within and adjacent to this 
zone detracts from the area’s amenity, however in 
upgrading the road it is not expected that impacts to 
amenity would increase in the long term as a result 
of the proposal. Controls that would be 
implemented to minimise impacts to amenity are 
discussed in Chapter 6. 

• Overall there would be some conflict with this land 
use. 

B1: 
Neighbourhood 
centre 

• Ambarvale High School. • Access from Appin Road and surrounding roads 
would be retained under the proposal. 

RU2: Rural 
landscape 

• Land south of the suburbs of 
Rosemeadow and St Helens 
Park. 

• The existing road built within and adjacent to this 
zone detracts from the area’s amenity, however in 
upgrading the road it is not expected that impacts to 
amenity would increase in the long term as a result 
of the proposal. Controls that would be 
implemented to minimise impacts to amenity are 
discussed in Chapter 6 

• Overall there would be some conflict with this land 
use. However, it is noted that impacts to this land 
would be partly or wholly contained within the 
Mount Gilead land release area. 
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Land use zone  Location Consistency with the LEP objectives 

DM: Deferred 
Matter 

• Mount Gilead area of 
subdivision 

• Reserve for Spring Creek 
through Ambarvale and St 
Helens Park. 

• Applies to land requiring mapping changes, or other 
land identified as requiring further review 

• The provisions and controls of earlier LEPs 
continue to apply for a period of time 

• Access from Appin Road to the Mount Gilead land 
release area would be built as part of the proposal. 

4.2 Other relevant NSW legislation 
The following State legislation is relevant to the proposal. 

4.2.1 Heritage Act 1977 
The Heritage Act 1977 (Heritage Act) provides for the conservation of buildings, works, archaeological 
relics and places of heritage value. It principally achieves this by listing, and therefore protecting, 
heritage values under a number of registers. This includes the State heritage register (SHR), the 
heritage and conservation register (HCR), LEP heritage schedules, public authority heritage and 
conservation registers (termed section 170 registers), and interim heritage orders (IHOs). The Heritage 
Act requires Roads and Maritime to assess the proposal’s impact on historic buildings, places, objects, 
works, relics and archaeological sites, and to ensure their cultural heritage value is protected (refer to 
section 6.6 and 6.7). The Heritage Act sets out provisions that require a statement of heritage impact to 
be prepared where the proposal has the potential to impact on any values that are protected under the 
Heritage Act. Finally, the Heritage Act sets out a process for obtaining permission from the NSW 
Heritage Council, as administrators of the Heritage Act, to investigate, excavate and/or impact on a 
heritage-listed item. The proposal would not directly affect any state or local heritage item (listed under 
the Campbelltown LEP).  

4.2.2 Roads Act 1993 
Under the Roads Act 1993 (Roads Act) the consent of the relevant roads authority is required to dig up, 
erect a structure or carry out work in, on or over a road (refer to Section 138 of the Roads Act). A licence 
(a road occupancy licence) would be obtained from the Transport Management Centre under Section 
138 of the Roads Act in order to build the proposal as it would impact the operation of Appin Road, a 
classified road. 

4.2.3 Biosecurity Act 2015 
The Biosecurity Act 2015 places a responsibility on Roads and Maritime to control, remove and 
eradicate noxious weeds within the road reserve and on land that they own. A total of 51 weed species 
were recorded within the study area. Of these, seven are declared noxious within the local control 
authority area of Campbelltown City Council and six are listed as weeds of national significance (refer to 
section 6.1.2). Accordingly, there is high probability of needing to manage and control weeds while 
undertaking the work, which has been accounted for in the safeguards described in section 6.1.4.  
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4.2.4 Fisheries Management Act 1994 
The Fisheries Management Act 1994 (FM Act) provides for the identification, conservation and recovery 
of threatened fish, aquatic invertebrates and marine vegetation. 
One of the objectives of the (FM Act) is to conserve key fish habitats. Creeks, whether permanently or 
intermittently flowing, are considered key fish habitat under the FM Act (NSW Department of Primary 
Industries (Fisheries), 2013). The proposal crosses several drainage lines, however does not cross any 
key fish habitat defined under the provisions of the Act. Database searches did not identify any 
threatened aquatic species, populations or ecological communities listed under the FM Act which are 
known or would likely utilise the proposal footprint. 
Section 199 of the FM Act, requires Roads and Maritime to provide written notice, and consider any 
matters raised by the Minister for Primary Industries, in order to carry out any dredging or reclamation 
work. The proposal does not include any instream works, as such dredging or reclamation under the 
definition of the FM Act would not be undertaken.  
Section 219 of the FM Act relates to blocking fish passage. Given that no instream work is proposed and 
the lack of suitable fish habitat, the proposal is not anticipated to block fish passage and therefore a 
permit under 219 of FM Act is not required. 
Section 6.1 and Appendix C provide further information.  

4.2.5 Biodiversity Conservation Act 2016 
The Biodiversity Conservation Act 2016 (BC Act) replaced the Threatened Species Conservation 
(repealed) Act 1995 (TSC Act), Native Vegetation Act 2003 and part of the National Parks and Wildlife 
Act 1974 from 25 August 2017. 

The BC Act provides for a strategic approach to conservation in NSW whilst supporting improved farm 
productivity and sustainable development. It includes provisions for a risk-based assessment of native 
plant and animal impacts, and a Biodiversity Assessment Method (BAM) to assess the impact of actions 
on threatened species, threatened ecological communities and their habitats, and the impact on 
biodiversity values  
While the proposal would result in a direct impact on communities and species protected under the 
BC Act (refer to section 6.1.3 and Appendix C) it was concluded that there would be no materially 
significant impact within the definitions of the BC Act. Therefore, a species impact statement was not 
required.  

4.2.6 Protection of the Environment Operations Act 1997 
Environmental protection is provisioned under the Protection of the Environment Operations Act 1997 
(POEO Act). The underlying objective of the Act is to reduce pollution and manage the storage, 
treatment and disposal of waste. A key feature of the Act is the issuing of environmental protection 
licences (EPLs) for certain (scheduled) activities.  
Roads and Maritime would not be required to obtain an EPL for the proposal as it does not form or 
involve any scheduled activities within the meaning and definition of the above Act. The Act would 
however require Roads and Maritime to manage the proposal to limit its potential to cause water, noise 
and/or air pollution, while managing its waste streams. This would be achieved through implementing the 
safeguards and management measures identified in Chapter 7 of this REF. A number of regulations 
have also been prepared in parallel to the Act. This includes the Protection of the Environment 
Operations (Waste) Regulation 2014 that allows Roads and Maritime to use excavated (natural) material 
under a resource recovery exemption as engineering fill, instead of disposing of it. Roads and Maritime 
would also be required to notify the NSW EPA, which is responsible for administering the provisions of 
the Act, in instances where any pollution incident has the potential to “cause or threaten material harm to 
the environment” (refer to Section 148 of the Act). 
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4.3 Commonwealth legislation 
The following Commonwealth legislation is relevant to the proposal. 

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 C and Chapter 6 of the REF. 

A referral is not required for proposed road activities that may affect nationally listed threatened species, 
populations, endangered ecological communities and migratory species. This is because requirements 
for considering impacts to these biodiversity matters are the subject of a strategic assessment approval 
granted under the EPBC Act by the Australian Government in September 2015.  

Potential impacts to these biodiversity matters are also considered as part of Chapter 6 of the REF and 
Appendix C.  

Findings – matters of national environmental significance (other than biodiversity matters)  

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 or on Commonwealth land. Accordingly, the proposal has 
not been referred to the Australian Government Department of the Environment under the EPBC Act. 

Findings – nationally listed biodiversity matters 

The assessment of the proposal’s impact on nationally listed threatened species, populations, 
endangered ecological communities and migratory species found that there is unlikely to be a significant 
impact on relevant matters of national environmental significance. Chapter 6 of the REF describes the 
safeguards and management measures to be applied. 

4.4 Confirmation of statutory position 
The proposal is categorised as development for the purpose of a road 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 Division 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. 
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5 Consultation 

5.1 Consultation strategy 
A Community and Stakeholder Engagement Plan has been prepared to guide communications and 
consultation activities during the preparation and public display of the REF. The Plan would be updated 
following the REF display period. 

Initial communication and consultation activities have been focused on informing landowners about 
environmental or technical investigations that needed to occur on or near their properties.  

5.2 Community involvement 
Communication and consultation with the community has so far involved the following activities: 

• In July and August 2017, a notification was delivered to landowners who may be affected by 
environmental investigations that were needed to complete the REF. The distribution zone focused 
on properties along Appin Road in Rosemeadow and St Helens Park, from Kellerman Drive in the 
north towards Theseus Circuit in the south 

• In late July and early August 2017, 215 property owners were visited to request permission to 
complete investigations on their property. Follow up phone calls were made where access was 
needed for activities like installing noise loggers. A total of sixty-six signed property access forms 
were received 

• Information about the proposal and environmental investigations, including the July 2017 notification, 
has been made available on the Roads and Maritime website 

• A free call information line and project email address was promoted through the notification and 
website. 

While the focus of the communication activities so far was to explain the environmental investigations, 
some landowners raised questions or made comments about increased traffic, noise and public safety. 
These issues have been addressed in the REF. 

5.3 Aboriginal community involvement 
Consultation with the Aboriginal community occurred following the Roads and Maritime Procedure for 
Aboriginal Cultural Heritage and Consultation Investigation (PACHCI) guidelines. The proposal is located 
within the Campbelltown LGA, the Parish of Menangle, and the County of Cumberland. It is contained 
within the boundaries of the Tharawal Local Aboriginal Land Council (LALC).  

Section 6.6 details the Aboriginal cultural heritage assessments following the Roads and Maritime 
procedures for Aboriginal and Cultural Heritage consultation and investigation. Table 5-1 provides a 
summary of the stages of this procedure. 

Table 5-1 Summary of Roads and Maritime Procedure for Aboriginal Cultural Heritage Consultation 
and Investigation 

Stage Description 

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. 
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Tharawal LALC participated in a survey of the study area as part of the Stage 2 PACHCI survey for this 
proposal. No issues were raised, and Tharawal LALC did not provide advice that any areas of cultural 
significance were present in the areas surveyed (refer to section 6.6). 

5.4 ISEPP consultation 
Campbelltown City Council has been consulted about the proposal as per the requirements of Clause 14 
and Clause 15 of the ISEPP, including a meeting held on 15 February 2018. Appendix B 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 to date are outlined below in 
Table 5-2. 

Table 5-2 Issues raised through ISEPP consultation 

Agency Issue raised Response/where addressed in REF 

Campbelltown 
City Council 

Council noted that the REF should be 
clear on how the proposed works 
address the broader context of 
development underway/planned in 
Greater Macarthur. 

Addressed in section 6.12 – Cumulative impact. 

 Council identified current community 
frustration with ongoing roadworks 
(Narellan Road). 

Note that Appin Road upgrades will be staged to 
assist with reducing potential cumulative impacts 
(refer to section 6.12 – Cumulative impact). 

 Concern regarding the ability for 
upgrades to cater to traffic coming 
from/to Campbelltown. 

Addressed in section 6.4 – Traffic and transport. 

 Concern identified about the restricted 
right turn to existing 7-Eleven. 

It is noted that there is a current non-conformance 
with this access. The proposed arrangement will 
address safety issues. 

 Concern raised regarding the safe 
movement through the two-stage 
crossing of Appin Road. 

The intersection of Fitzgibbon Lane and Kellerman 
Drive would include a staged pedestrian crossing 
which would improve safety for pedestrians, in 
particular students accessing Ambarvale High School 
(refer to section 6.4 – Traffic and access).  

 Council noted a preference for east-west 
fauna connections. 

The project would implement connectivity controls in 
accordance with the Wildlife Connectivity Guidelines 
for Road Projects (Roads and Maritime, 2016c). This 
would include providing connectivity structures for 
arboreal animals, such as glider crossings (refer to 
section 6.1 – Biodiversity). 

 Concern that the design of any noise 
walls would have the potential to create 
a ‘canyon’ along the road corridor. 

Visual impacts associated with noise walls is 
considered in section 6.8 – Landscape character and 
visual impacts. 
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5.5 Government agency and stakeholder involvement 
Various government agencies and stakeholders have been consulted about the proposal, including: 

• Department of Planning and Environment 
• Office of Environment and Heritage 
• Transport for NSW 
• Campbelltown City Council 
• NSW Rural Fire Service 
• Service providers. 

Roads and Maritime have worked with these agencies through the preparation of the concept design, 
REF and specialist reports including actively participating in proposal workshops and technical reviews. 

5.6 Ongoing or future consultation 
A comprehensive engagement program is planned for the REF display. Early and regular communication 
will help inform the community and stakeholder groups about the proposal and encourage participation 
and feedback during the display period. Roads and Maritime will keep the community and interested 
stakeholder groups informed, listen to and acknowledge their views, and provide feedback on how their 
input influenced the decision.  

Communication and consultation activities planned to coincide with the public display of the REF include: 

• Properties that are directly affected by the proposal (e.g. by a nearby noise wall) will be doorknocked 
prior to the REF going on public display 

• A community update that includes an outline of the proposal, the main findings of the REF and details 
on where people can find out more information and provide feedback, will be delivered to properties 
in a nominated corridor along the road alignment. The update will advertise the community 
information sessions 

• The community update will be emailed to local stakeholder organisations who may be interested in or 
affected by the proposal 

• Copies of the REF will be made available for viewing at: 

• Camden Council Civic Centre, Oxley St, Camden 
• Narellan Library, Corner Queen & Elyard Street, Narellan 
• Campbelltown Civic Centre, 91 Queen St, Campbelltown 
• Wollondilly Shire Council, 62-64 Menangle Street, Picton 
• An electronic copy will be available on the Roads and Maritime website 

• Information on how to provide feedback and details on the community information sessions will 
appear on the Roads and Maritime website 

• Advertisements in local newspapers and social media will be used to encourage people to view the 
REF and attend one of the community information sessions 

• A series of walk-in community information sessions will be held near the study area so people can 
view the REF, learn more about the proposal, speak to the project team and submit feedback on the 
proposal. 

People who make submissions on the proposal will receive an acknowledgement email or letter. 
A community update and revised website information will be used to let the community know the 
outcome of the planning process (including a copy of the Submissions Report). Information on how 
community input influenced the decision will be included in the update. 
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6 Environmental assessment 
This section of the REF provides a detailed description of the potential environmental impacts associated 
with the construction and operation of the proposal. All factors 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.  

The environmental factors assessed within this section includes: 

• Biodiversity 
• Soils and geology 
• Hydrology and flooding 
• Traffic and transport 
• Noise and vibration 
• Aboriginal heritage 
• Non-Aboriginal heritage 
• Landscape character and visual impacts 
• Socio-economic 
• Waste management and resource use 
• Other impacts (including hazards and risk, air quality and greenhouse gas emissions) 
• 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: 

• Biodiversity – Appendix C 
• Soils and Geology – Appendix D 
• Hydrology and flooding – Appendix E 
• Noise and vibration – Appendix F 
• Aboriginal heritage – Appendix G 
• Non-Aboriginal heritage – Appendix H 
• Landscape Character and visual impacts – Appendix I. 

Site-specific safeguards and management measures are provided to mitigate the identified potential 
impacts. 
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6.1 Biodiversity 
This section summarises the assessed impacts on biodiversity values that are likely to occur when 
building and operating the proposal. A biodiversity assessment was undertaken by WSP to support the 
REF, and is included as Appendix C.  

6.1.1 Methodology 
The biodiversity assessment was based on desktop review of available documents and field surveys. A 
summary of the methodology is provided below and is outlined in the technical report (Appendix C).  

The biodiversity assessment has been prepared in accordance with the Biodiversity Conservation Act 
2016.  

Study area  

The study area considered the ecological values within the proposal footprint and any areas likely to be 
affected by the proposal, either directly or indirectly. The study area is within the Sydney Basin 
Bioregion. 

Desktop assessment  

A desktop assessment was completed to identify threatened flora and fauna species, populations and 
ecological communities, Commonwealth listed Migratory species or critical habitat which has been 
recorded previously or is predicted to occur in the locality. The results informed the identification of 
appropriate field surveys.  

Database searches were undertaken in July 2017, and generally included a search area comprising a 
10-kilometre radius of the proposal footprint. Results from the following databases were obtained:  

• Commonwealth Protected Matters Search Tool 
• BioNet Atlas of NSW Wildlife (including an updated search undertaken in August 2018)  
• NSW Flora Online (PlantNet) 
• NSW Critical Habitat Register 
• Commonwealth Critical Habitat Register 
• DPI Critical Habitat Register 
• Bureau of Meteorology Atlas of Groundwater Dependant Ecosystems. 

The following reports prepared for the Mount Gilead urban release area were also reviewed to identify 
previous vegetation mapping and fauna sightings within proximity to the study area:  

• Noorumba – Mt Gilead Biobanking Agreement Credit Assessment Report (Eco Logical Australia 
2015a) 

• Marcarthur – Onslow Biobanking Agreement Credit Assessment Report (Eco Logical Australia 
2015b) 

• Mt Gilead Biodiversity Certification Assessment Report and Biocertification Strategy (Eco Logical 
Australia 2016) 

• Draft OEH Koala Habitat Corridors and road mitigation study (Kylie Madden Pers. Com., 2017). 



 

52 | Appin Road Upgrade, Mount Gilead to Ambarvale | Review of environmental factors 

Field survey 

Field surveys included terrestrial flora and fauna surveys. They were completed in September and 
November 2017. Subsequent site walkovers were undertaken in January and September 2018. The 
proposal was not identified to cross any Class 1 or Class 2 watercourse. As per the Policy and 
Guidelines for fish habitat conservation and management (Department of Primary Industries 2013), 
aquatic surveys were not undertaken.  

Flora 

Vegetation surveys were carried out in accordance with the Biodiversity Assessment Method (BAM) 
2017. Plot based full floristic survey was carried out based on a 20 x 20 metre quadrat. Recorded native 
vegetation was classified according to the Plant Community Types (PCTs) in the OEH Vegetation 
Information System (VIS) Classification Database (Office of Environment and Heritage 2017). Rapid 
point assessments were carried out in areas of non-native vegetation (Miscellaneous Ecosystems) and 
to map plant community type boundaries.  

Random meander surveys were completed throughout the study area. The time spent in each vegetation 
community was generally proportional to the size of the community, its species richness and records of 
threatened plants. 

Targeted flora surveys in the form of parallel line transverses were used to search for threatened flora 
species assessed as having a moderate or high likelihood of occurrence within the study area during the 
desktop assessment. 

The condition of the vegetation was determined using factors such as levels of disturbance, weed 
invasion, structural attributes, resilience and comparison to benchmarks determined for each plant 
community type. Vegetation condition types were categorised into low, medium and high condition based 
on these factors. Further detail on vegetation condition types is included in Appendix C. 

Fauna 

Opportunistic sightings of fauna were undertaken throughout the survey period, including evidence of 
animal activity, such as scats, diggings, scratch marks, nests/dreys, burrows etc. 

Fauna surveys were also undertaken targeting seasonal activity periods of majority of threatened fauna 
and/or by targeting local resources within the study area to which they would likely be attracted. Fauna 
surveys included: 

• Nocturnal surveys, including spotlighting, call playback and ultrasonic bat surveys 
• Diurnal bird surveys through walking transects over periods of 20 minutes 
• Spot Assessment Technique (SAT) for evidence of koalas. 

Fauna habitat assessments were undertaken to assess the likelihood of threatened species of animals 
identified during the desktop assessment occurring within the study area. Potential fauna habitat was 
categorised as poor, medium and high condition.  

Assessing ecological significance 

Impact significance was assessed in accordance with the following guidelines: 

• Threatened Species Assessment Guidelines: The Assessment of Significance (DECCW, 2007)  
• Significant Impact Guidelines 1.1: Matters of National Environmental Significance (Commonwealth 

Department of the Environment, 2013). 

The above two guidelines define the processes to determine if a proposal’s impacts are significant within 
the statutory meaning and definition of the corresponding Acts. They provide a statutory basis for 
defining the proposal’s impacts by simply defining if a proposal is predicted to have a significant impact, 
which would trigger additional legal and statutory requirements and provisions. 



 

53 | Appin Road Upgrade, Mount Gilead to Ambarvale | Review of environmental factors 

6.1.2 Existing environment 
Much of the existing environment within the study area has been previously cleared for the earlier 
development of Appin Road. The environment surrounding the existing road pavement transitions 
through areas of remnant bushland, agricultural grazing land, and predominantly residential development 
with planted vegetation and grasses in the north.  

Beyond the southern portion of the study area, a large stand of remnant bushland exists. This bushland 
extends to the east, joining a corridor which follows the Georges River. Further north, the study area 
contains predominantly grassland with scattered remnant trees, and is surrounded by agricultural land to 
the east and west. A section of remnant bushland associated with Noorumba Reserve delineates these 
agricultural properties land from the residential areas to the north. This section of remnant bushland 
extends as a dense corridor to the east and west, with Appin Road intersecting the two areas.  

The northern portion of the study area sits within an established residential area. This portion of the 
study area contains a corridor of remnant and planted trees, predominantly on the western side of 
Appin Road, where the road corridor widens. In the northern most parts of the study area, the road 
corridor narrows, containing predominantly urban native and exotic grassland and sparse scattered 
trees.  

Vegetation communities 

Vegetation communities identified within the study area included two endangered ecological 
communities (EEC), listed under the BC Act and EPBC Act, as well as miscellaneous ecosystems: 

• Narrow-leaved ironbark – broad-leaved ironbark – grey gum open forest of the edges of the 
Cumberland Plain, Sydney Basin Bioregion (Plant Community Type (PCT) 1395) 

• Grey box – forest red gum grassy woodland on flats of the Cumberland Plain, Sydney Basin 
Bioregion (PCT 849) 

• Miscellaneous ecosystems – exotic grassland, planted natives and urban exotic/natives.  

Field surveys mapped a total of 14.18 ha of vegetation communities occurring within the study area, of 
which 7.28 ha comprised native vegetation and the remainder, 6.90 ha, comprised miscellaneous 
ecosystems.  

Table 6-1 lists the characteristics and condition of each vegetation community identified within the study 
area. Detailed information is provided in Appendix C.  
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Table 6-1 Threatened ecological communities in the study area 

Vegetation community Description 

PCT 1395 – narrow-leaved ironbark – broad-leaved ironbark – grey gum open forest of the edges of the 
Cumberland Plain, Sydney Basin Bioregion  

Description, legislative 
classification and 
protection 

Occurs in areas where there was high Hawkesbury sandstone influence throughout 
the study area, with the majority being recorded in the southern portion of the study 
area. 
Canopy stratum was dominated by diagnostic species such as Eucalyptus fibrosa 
(broad-leaved ironbark), Corymbia maculata (spotted gum) and Eucalyptus punctata, 
(grey gum) along with Eucalyptus crebra (narrow-leaved ironbark) and Eucalyptus 
sparsifolia (thin-leaved stringybark). The mid and ground stratums were dominated by 
known positive diagnostic species listed for the community.  
The legislative classification for the community includes: 
• Critically Endangered under the BC Act, as Shale Sandstone Transition Forest in 

the Sydney Basin Bioregion 
• Critically Endangered under the EPBC Act, as Shale Sandstone Transition Forest 

in the Sydney Basin Bioregion 

 
Photo 6-1 High condition narrow-leaved ironbark – broad-leaved ironbark – grey 

gum open forest of the edges of the Cumberland Plain 

Condition and area 
recorded within the study 
area 

• High – 0.74 ha 
• Medium – 1.34 ha 
• Poor1 (remnant trees) – 2.03 ha. 
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Vegetation community Description 

PCT 849 – grey box – forest red gum grassy woodland on flats of the Cumberland Plain, Sydney Basin 
Bioregion 

Description, legislative 
classification and 
protection 

Occurred in areas where there was a high Wianmatta shale influence such as the 
areas adjacent to Noorumba Reserve.  
Canopy dominated by Eucalyptus tereticornis (forest red gum), Ecualyptus moluccana 
(grey box), Eucalyptus crebra (narrow-leaved ironbark) with some occurrences of 
Eucalyptus sparsifolia (thin-leaved stringybark). Sub-canopy was formed from Acacia 
decurrens (black wattle), Acacia implexa (hickory wattle) with shrub species typically 
being Logania albiflora (narrow-leaf logania), Exocarpos cupressiformis (native 
cherry), Bursaria spinosa (native blackthorn). Ground stratum species were a 
combination of diagnostic species of forbs and grasses for the community.  
The legislative classification for the community includes: 
• Critically Endangered under the BC Act, as Cumberland Plain Woodland in the 

Sydney Basin Bioregion 
• Critically Endangered under the EPBC Act, as Cumberland Shale Plains 

Woodland. 

 
Photo 6-2 High condition grey box – forest red gum grassy woodland on flats of 

the Cumberland Plain, Sydney Basin Bioregion 

Condition and area 
recorded within the study 
area 

• High condition – 0.29 ha 
• Poor (remnant trees) – 1.81 ha 
• Poor (derived native grassland)1 – 1.07 ha. 
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Vegetation community Description 

Miscellaneous ecosystems – exotic grassland 

Description Generally occurred close to agricultural land in the southern portion of the study area 
and near roads and infrastructure such as road intersections within the northern 
portion of the study area. 
Dominated by exotic herbs and grasses such as Ehrharta erecta* (panic veldtgrass), 
Pennisetum clandestinum* (kikuyu), Verbena officinalis* (common verbena), 
Eragrostis curvula* (african love grass), Avena barbata* (bearded oats) and Bidens 
pilosa* (cobblers pegs). 

 
Photo 6-3 Exotic grasslands recorded at the Appin Road and Copperfield Road 

intersection 

Area recorded within the 
study area 

5.73 ha 

Miscellaneous ecosystems – planted natives  

Description Planted natives (eucalypts) were recorded in two areas, along St Johns Road and 
near Oswald Reserve 

 
Photo 6-4 Planted natives (Eucalyptus microcorys) recorded along Appin Road, 

north of Oswald Reserve 

Area recorded within the 
study area 

0.28 ha 
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Vegetation community Description 

Miscellaneous ecosystems – urban exotic/native  

Description Urban exotic/native vegetation was formed from planted ornamentals, native plantings 
and exotic weed species. 

 
Photo 6-5 Mixture of planted native and exotic species north of St Johns Road 

Condition and area 
recorded within the study 
area 

0.89 ha 

Note 1: does not meet the threshold criteria and as such does not form part of the critically endangered community listed under 
the EPBC Act.  

Figure 6-1 to Figure 6-4 shows the vegetation communities mapped within the study area.  

Groundwater dependent ecosystems 

No groundwater dependent ecosystems were identified from the desktop studies and field surveys to be 
within the study area. 
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Figure 6-1 Vegetation communities in the study area 
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Figure 6-2 Vegetation communities in the study area 
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Figure 6-3 Vegetation communities in the study area 
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Figure 6-4 Vegetation communities in the study area 
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Threatened flora 

A total of eight species of threatened flora were considered to have the potential to occur within the 
locality of the study area. No threatened flora species were recorded during targeted threatened flora 
surveys, or previous ecological site investigations completed for the surrounding area (Eco Logical 
Australia, 2016). As such, no further consideration of threatened flora has been undertaken.  

Weeds 

A total of 51 weeds were recorded within study area, and of these, seven are declared as priority weeds 
within the Greater Sydney region which encompasses Campbelltown City Council and six are listed as 
weeds of national significance. Table 3.11 of Appendix C provides more details on these species.  

Fauna 

The desktop assessment identified 67 species of threatened fauna that have been previously recorded 
within or have the potential to occur within the locality.  

Two threatened species were recorded within the study area during field investigations including: 

• Little lorikeet (Glossopsitta pusilla) 
• Cumberland plain land snail (Meridolum corneovirens). 

In addition, targeted surveys (SPOT assessments) recorded koala scats within the study area and one 
migratory species, cattle egret (Ardea (Bulbulcus) ibis).  

Based on the presence of suitable habitat, 29 species are considered to have a moderate or higher 
likelihood to occur within the study area. These are outlined in Table 6-2 below.  

Table 6-2 Threatened fauna species recorded with a moderate – high likelihood to occur 

Scientific Name Common Name BC Act 
Status 

EPBC Act 
Status 

Potential 
Occurrence 

Birds 

Anthochaera phrygia (syn. 
Xanthomyza phrygia) 

regent honeyeater CE EM Moderate 

Ardea (Bulbulcus) ibis cattle egret Not listed M Recorded 

Artamus cyanopterus dusky woodswallow V Not listed High 

Daphoenositta chrysoptera varied sittella V Not listed Moderate 

Glossopsitta pusilla little lorikeet V Not listed Recorded 

Hieraaetus morphnoides little eagle V Not listed High 

Lathamus discolor swift parrot E1 CE Moderate 

Lophoictinia isura square-tailed kite V Not listed Moderate 

Ninox strenua powerful owl V Not listed Moderate 

Petroica boodang scarlet robin V Not listed High 

Stagonopleura guttata diamond firetail V Not listed Moderate 

Tyto novaehollandiae masked owl (southern 
mainland) 

V Not listed Moderate 

Callocephalon fimbriatum gang-gang cockatoo V Not listed Moderate 

Calyptorhynchus lathami glossy black-cockatoo V Not listed Moderate 
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Scientific Name Common Name BC Act 
Status 

EPBC Act 
Status 

Potential 
Occurrence 

Mammals 

Chalinolobus dwyeri large-eared pied bat V V High 

Dasyurus maculatus spotted-tailed quoll  V E Moderate 

Falsistrellus tasmaniensis eastern false pipistrelle V Not listed Moderate 

Miniopterus australis little bent-wing bat V Not listed Moderate 

Miniopterus schreibersii 
oceanensis 

eastern bent-wing bat V Not listed Moderate 

Mormopterus (Micronomus) 
norfolkensis 

eastern freetail bat V Not listed High 

Myotis macropus southern myotis, large-footed 
myotis 

V Not listed High 

Petaurus australis yellow-bellied glider V Not listed Moderate 

Petaurus norfolcensis squirrel glider V Not listed Moderate 

Phascolarctos cinereus koala  V V High 

Pteropus poliocephalus grey-headed flying-fox V V High 

Saccolaimus flaviventris yellow-bellied sheathtail-bat V Not listed Moderate 

Scoteanax rueppellii greater broad-nosed bat V Not listed High 

Invertebrates 

Meridolum corneovirens cumberland plain land snail E1 Not listed Recorded 

Reptiles 

Varanus rosenbergi heath monitor (rosenberg's 
goanna) 

V Not listed Moderate 

Note: 
(1) Vulnerable (V), Endangered (E), Critically Endangered (CE) as listed on the BC Act 
(2) Vulnerable (V), Endangered (E), Critically Endangered (CE), Migratory (M) as listed on the EPBC Act 

Migratory species 

One migratory species, cattle egret (Ardea (Bulbulcus) ibis), listed under the EPBC Act, was recorded 
during the field survey. 

A total of four species listed as migratory under the EPBC Act were identified with a moderate or high 
likelihood of occurrence within the study area. 

Table 6-3 Threatened fauna migratory species (moderate – high likelihood)  

Scientific name Common name 

Rhipidura rufifrons rufous fantail 

Apus pacificus fork-tailed swift 

Hirundapus caudacutus white-throated needletail 

Merops ornatus rainbow bee-eater 
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Fauna habitat 

Much of the vegetation of the study area has been previously cleared for the construction of Appin Road. 
However, areas of remnant vegetation including areas of Shale Sandstone Transition Forest and 
Cumberland Plain Woodland are present. This habitat could form potential habitat for many of the 
species of threatened fauna identified within the study area, including the cattle egret (Ardea (Bulbulcus) 
ibis) and little lorikeet (Glossopsitta pusilla) and other threatened and migratory species considered likely 
to occur in the area. However, these areas are predominantly limited to fragmented stands of remnant 
bushland in the southern portion of the study area. Limited habitat features such as hollow-bearing trees, 
ground cover (logs and fallen timber) and rock outcrops were identified during the field survey.  
Likelihood of occurrence assessments for all threatened fauna species recorded in the area are included 
in Appendix C.  

Habitat for the koala and the cumberland plain land snail was identified within the study area, and is 
discussed further in the following sections.  

Koala habitat  

Potential koala habitat, including koala feed trees, such as Eucalyptus punctata, Eucalyptus tereticornis 
and Eucalyptus microcorys, which were identified within the study area, including Noorumba Reserve. 
Potential koala habitat is shown in Figure 3-6a to Figure 3-6d of Appendix C. Evidence of koalas (scats) 
was identified during the field surveys, although no koala sightings were recorded.  

The draft Campbelltown Comprehensive Koala Plan of Management (draft CKPoM) (Biolink Ecological 
Consultants 2016) identifies a resident population of koalas within Campbelltown LGA. The draft CKPoM 
identifies the study area as within Campbelltown Rural-Urban Interface (CRUI) Koala management 
precinct. Koala habitat linkage areas (HLA) are mapped as crossing Appin Road at the southern extent 
of the Mount Gilead residential subdivision.  
A number of recent sightings for koalas (including road mortality) have been recorded along Appin Road, 
reinforcing that koalas are using the area as a HLA to cross Appin Road, as stated in the draft CKPoM.  

Cumberland Plain Land Snail habitat 

The cumberland plain land snail was recorded within the study area during the field survey.  
Potential cumberland plain land snail habitat was identified within the study area as areas of cumberland 
plain woodland. These areas are shown in Figure 3.4a to Figure 3.4d of Appendix C. 

6.1.3 Potential impacts 
The proposal has the potential to have a range of direct and indirect impacts on local biodiversity values 
during construction and operation: 
Direct impacts include: 

• Removal of native vegetation and threatened species habitat 
• Removal of threatened plants 
• Injury and mortality. 

Indirect impacts include: 

• Changes to hydrology  
• Wildlife habitat fragmentation 
• Edge effects; including weed invasion, noise, light and vibration 
• Invasion and spread of pests 
• Invasion and spread of pathogens and disease. 
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Construction 

Native vegetation removal  

The proposal would require the removal of about 7.28 ha of remnant native vegetation. Table 6-4 
summarises the extent of vegetation communities present within the study area and the vegetation to be 
cleared within the study area. 

Table 6-4 Extent of threatened ecological communities and per cent loss within the study area 

Native vegetation community/fauna habitat Size of current community/fauna habitat loss (ha) 

PCT 1395 (High condition) 0.74 

PCT 1395 (Medium condition) 1.34 

PCT 1395 (Poor condition – Remnant trees) 2.03 

PCT 849 (High condition) 0.29 

PCT 849 (Poor condition – Remnant trees) 1.81 

PCT 849 (Poor condition – Derived Native Grasslands) 1.07 

TOTAL  7.28 

Threatened flora loss  

No threatened flora species or their habitat are considered likely to be impacted by the proposal. 

Threatened fauna loss and habitat removal 

There would be a total loss of about 7.28 hectares of habitat potentially supporting threatened fauna 
species. This includes the loss of at least four live hollow-bearing trees and removal of dead wood on the 
ground, which is scattered through parts of the study area at a low density.  

Table 6-5 Impacts on threatened species and their habitats 

Species BC Act 
Status 

EPBC Act 
Status 

Habitat 
impacted 

by the 
proposal 

(ha) 

Estimated number of individuals removed or 
affected 

Birds – small woodland birds 

dusky woodswallow V Not listed 6.22 These species are only likely to use the habitats in 
the proposal footprint intermittently. The area of 
habitat to be removed would represent less than 
the home range of a single individual or breeding 
pair of any of these species. 

varied sittella V Not listed 

scarlet robin V Not listed 

diamond firetail V Not listed 

Birds – large forest owls 

powerful owl V Not listed 6.22 These species are only likely to use the habitats in 
the proposal footprint intermittently. The area of 
habitat to be removed would represent less than 
the home range of a single individual or breeding 
pair of any of these species. 

masked owl  V Not listed 
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Species BC Act 
Status 

EPBC Act 
Status 

Habitat 
impacted 

by the 
proposal 

(ha) 

Estimated number of individuals removed or 
affected 

Birds – large predatory birds 

little eagle V Not listed 7.28 These species are only likely to use the habitats in 
the proposal footprint intermittently. The area of 
habitat to be removed would represent less than 
the home range of a single individual or breeding 
pair of any of these species. 

square-tailed kite V Not listed 

Birds/Bats – blossom nomads 

swift parrot E1 CE 6.22 Marginal suitable habitat available. These species 
are likely to use the habitats in the study area 
intermittently are unlikely to breed in study area. regent honeyeater CE EM 

little lorikeet V Not listed 

grey-headed flying-fox V V 

Mammals – microchiropteran bats 

large-eared pied bat V V 6.22 These species may use the habitats in the study 
area on a continual basis or intermittently. The 
area of habitat to be removed would represent less 
than the home range of a single individual or 
breeding pair of any of these species. 

eastern false pipistrelle V Not listed 

little bent-wing bat V Not listed 

eastern bent-wing bat V Not listed 

eastern freetail bat V Not listed 

southern myotis, large-
footed myotis 

V Not listed 

yellow-bellied sheathtail-
bat 

V Not listed 

greater broad-nosed bat V Not listed 

Mammals – arboreal 

yellow-bellied glider V Not listed 2.38 These species have potential habitat within the 
study area. The area of habitat to be impacted 
would represent less than the home range of a 
single individual or breeding pair. 

squirrel glider V Not listed 

koala  V V 6.22 This species has habitat within the study area, and 
individuals have been recorded in study area and 
locality. The area of habitat to be impacted would 
represent less than the home range of a single 
individual or breeding pair. 

Mammals – ground dwelling 

spotted-tailed quoll V E 2.38 This species has potential habitat within the study 
area. The area of habitat to be impacted would 
represent less than the home range of a single 
individual or breeding pair. 

Invertebrates 

cumberland plain land 
snail 

E1 Not listed 2.38 This species has marginal habitat within study 
area. The area of habitat to be impacted would 
represent less than the home range of a single 
individual or breeding pair. 
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Species BC Act 
Status 

EPBC Act 
Status 

Habitat 
impacted 

by the 
proposal 

(ha) 

Estimated number of individuals removed or 
affected 

Reptiles 

heath monitor 
(rosenberg's goanna) 

V Not listed 2.38 This species has marginal habitat within the study 
area. The area of habitat to be impacted would 
represent less than the home range of a single 
individual or breeding pair. 

Note: 
(1) Vulnerable (V), Endangered (E1), Critically Endangered (CE) as listed on the BC Act 
(2) Vulnerable (V), Endangered (E), Critically Endangered (CE), Migratory (M) as listed on the EPBC Act 

Koala habitat 

As per Table 6-5, the proposal would impact on about 6.22 ha of potential koala habitat (2.38 in medium 
to high condition).  

The management of koala habitat and connectivity in the region is guided through State Environmental 
Planning Policy No 44 – Koala Habitat Protection (SEPP 44) and draft CKPoM (Biolink Ecological 
Consultants 2016). In accordance with the ISEPP, the proposal is permissible without consent and can 
be assessed under Division 5.1 of the EP&A Act. Subsequently SEPP 44 is not applicable to the 
proposal. However, consideration of potential koala habitat under the provisions of the CKPoM is 
provided below.  

The CKPoM identifies the study area as within Campbelltown Rural-Urban Interface (CRUI) Koala 
management precinct. The CKPoM KMP identifies a number of objectives for the CRUI Koala 
management precinct. The objectives, and how these have been addressed through measures to 
mitigate impacts to koala habitat from the proposal, are outlined in Table 6-6. 

Table 6-6 Campbelltown Rural-Urban Interface (CRUI) Koala Management Precinct objectives and 
mitigation measures 

CRUI KMP Objectives Proposal Mitigation Measures 

Minimise losses of and or further 
fragmentation of otherwise 
contiguous patches of preferred 
koala habitat >10 ha in size 

• Removal of preferred koala habitat has been kept to minimal as far as 
possible and continued refinement through detailed design would be 
undertaken. 

• Based on current regional studies (refer to Appendix C), the current 
link at Noorumba Reserve is already fragmented by infrastructure and 
loss of habitat in the region. An improved fencing strategy at this point 
to reduce koala road mortality and encourage koalas to use Primary 
Corridors east of Appin Road and move further south for better east – 
west links to the Nepean River is likely to be more beneficial for the 
population. 

Ensure connectivity options 
between Wedderburn KMP and the 
Nepean River are optimised and 
maintained in perpetuity 

• As above and due to infrastructure (i.e. Upper Canal System) 
Noorumba Reserve is disconnected from the Nepean River and as 
such does not provide a corridor to the Nepean for koalas in the locality 
Proposed mitigation measures to ensure safe connectivity options 
occur in the study area include a koala fencing strategy to reduce koala 
road mortality and encourage koalas to move in a north – south 
direction through and between areas of regional primary habitat. 
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CRUI KMP Objectives Proposal Mitigation Measures 

Maximise retention of preferred 
koala food trees 

• Removal of preferred koala food trees and impact to koala habitat has 
been kept to as minimal impact as far as possible. Continuation and 
refinement of design would aim to minimise native vegetation removal 
through detailed design 

• Proposed offsetting of native vegetation (including koala habitat) and 
rehabilitation of offset land would aim to enhance koala habitat within 
the locality. 

Minimise numbers of koala 
mortalities due to domestic dog 
attack and vehicle strike through 
community education 

• Implementation of koala proof fencing in key areas along Appin Road 
to reduce road mortality due to the increase in road usage as part of 
the proposal. Additionally, land use surrounding Noorumba Reserve 
(i.e. residential developed) will increase road use and dog occurrence 
surrounding the reserve, likely resulting in increased vehicle strike and 
dog attack if fencing doesn’t occur. The koala proof fencing will further 
limit koalas access to residential areas and becoming exposed to these 
threats. 

Figure 6-5 shows the regional koala movement corridors and records based on recent studies of the 
regional Koala population (Kylie Madden Pers. Com., 2018).  
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Figure 6-5 Koala movement corridors and records 
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Migratory species 

The proposal would be unlikely to significantly affect any migratory species as the study area is unlikely 
to include important habitat for migratory species. 

Injury and mortality  

Injury and mortality may occur:  

• During construction when vegetation and habitat is being cleared 
• When mobile machinery and plant is moved to, from and on site 
• During public use of the road through the operational phase of the proposal.  

Table 6-7 describes the potential injury and mortality impacts that may occur as a result of the proposal. 
These impacts are unlikely to be significant because: 

• The loss of smaller (non-native) reptiles and frogs would be unlikely to have a long-term effect on the 
overall viability of the population 

• The impact on non-threatened bird, bats, tree-dwelling mammals and larger reptiles is negligible as 
they are likely to avoid the area 

• Potential for roadkill of koala and other species post-construction is likely to be less than current 
conditions with implementation of fauna fencing and an arboreal fauna rope bridge, discussed further 
in the section above.  

Table 6-7 Potential injury and mortality impacts 

Activity with potential to cause mortality Native animals with potential to be affected 

Vegetation/habitat removal during 
construction: 
• Removal of mature trees with active hollows 

and dead standing trees 
• Removal of understorey, groundcover, topsoil 

and artificial (rubbish) debris 

• Hollow-dependent bats (including threatened species as 
listed in Table 6-2)  

• Hollow-nesting and canopy-nesting birds (including 
threatened species as listed in Table 6-2)  

• Arboreal mammals, including the koala 
• Arboreal reptiles  
• Arboreal frogs 
• Invertebrates 
• Small woodland birds  

(species which nest in understorey vegetation and breed 
locally) 

• Ground-dwelling reptiles 
• Frogs. 

Machinery/plant and vehicle movements 
during construction 
(between locations within the study area) 

• Terrestrial, semi-aquatic and arboreal reptiles, frogs and 
mammals 

• Birds. 

Roadkill post-construction 
(including impact of consideration of new watering 
or feed sources or other artificial habitat adjacent 
to road) 

• Terrestrial, semi-aquatic and arboreal reptiles, frogs 
• Mammals (e.g. koala and spot tailed quoll) 
• Birds, especially waterbirds, owls (e.g. powerful owl) and 

raptors (e.g. little eagle). 
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Hydrology changes 

The existing hydrological conditions of the study area are already affected by altered landform and 
altered stormwater runoff and velocity as a result of surrounding land uses. The proposal may result in 
further alteration to local hydrology due to additional changes in landform, an increase in hard stand 
surfaces and therefore an increase in runoff being collected by the proposal’s drainage network. The 
local drainage network discharges into surrounding creeks and the hydrology and drainage impacts of 
the proposal are described in section 6.3. The study area does not contain any native vegetation 
communities which are likely to be reliant on surface water, such as natural wetlands. Given the already 
altered hydrological condition of the study area and the lack of ecosystems reliant on surface water, 
impacts to surface water are unlikely to cause resultant significant impacts on native vegetation 
communities in the study area.  

A reduction in surface water in dams and detention basins could result in the loss of habitat for fauna 
species such as frogs and tortoises which use artificial water bodies. However, the changes to the 
hydrological regime as a result of the proposal would be relatively small in scale and unlikely to 
significantly affect any of the existing surface water bodies surrounding the study area or fauna species 
that rely on them.  

Wildlife habitat fragmentation and loss of connectivity 

This describes the process where a single connected habitat is split (fragmented) into more than one 
area through habitat loss. Table 6-8 describes the potential wildlife fragmentation impacts that may occur 
as a result of the proposal.  

Table 6-8 Potential impacts of the proposal related to wildlife habitat connectivity and fragmentation 

Impact  Affected species 

Genetic isolation due to the fragmentation of 
habitat and the road creating a barrier effect 

• Native plants 
• Terrestrial and arboreal mammals, including koalas 
• Reptiles and frogs. 

Edge effects • Native plants, including the threatened species listed in section 
6.1.2 

• cumberland plain land snails. 

The proposal would result in the loss of habitat, and greater separation of habitat on either side of Appin 
Road. Given the disturbed environment of the existing road reserve, which is already subject to edge 
effects; and the presence of a road barrier, the above impacts would be unlikely to be significant. The 
proposal is likely to result in a relatively small increase in fragmentation of koalas. However, the koala 
habitat corridor is currently fragmented by the existing alignment for Appin Road, with road kills recently 
recorded along the road. Connectivity to the west of Appin Road would be further limited following the 
construction of the approved Mt Gilead residential development and associated infrastructure acting as a 
barrier. 

Edge effects, including weed invasion noise, light and vibration (indirect) 

As described above, by fragmenting habitat the result is to increase the edge length of the created 
smaller habitats. The increased edge lengths are then susceptible to specific effects as outlined in 
Table 6-9.  

These effects are likely to alter habitat adjacent (generally within 20 m) of the roadway. The majority of 
the vegetation affected is already subject to such edge effects. The edge effects created by the proposal 
would be an incremental increase and is unlikely to result in significant adverse impacts on biodiversity. 
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Table 6-9 Potential edge effect impacts 

Edge effects Biodiversity with 
potential to be affected 

Potential impacts 

Soil moisture 
changes 

Native plants 
Threatened ecological 
communities 
cumberland plain land 
snail 

The implementation of a surface/storm water system would only 
occur over small areas adjacent to detention basins and table 
drains. Soil moisture changes are not likely to significantly affect 
biodiversity values.  

Shading Native plants 
Threatened ecological 
communities 

Changes to shading would occur immediately adjacent to the 
roadway and over very small areas. Shading effects from the 
proposal are unlikely to significantly affect biodiversity values. 

Light pollution Bats, frogs and nocturnal 
birds and mammals 

Under present conditions there is moderate light pollution in 
larger areas of habitat. Light pollution would be moderately 
higher as a result of the proposal due to new fixed street lighting 
and light from vehicles using the road. The proposed lighting for 
the roadway would be designed to minimise light spill. 
Significant ecological light pollution impacts on the site are 
unlikely. 

Weed invasion Native plants, including 
threatened species  

The proposal has the potential to further disperse weeds. The 
greatest potential for weed dispersal and establishment would 
occur during earthworks, movement of soil and attachment of 
seed (and other propagules) to vehicles and machinery where 
these are utilised within or adjacent to retained vegetation. 
The proposal would involve substantial weed control and native 
vegetation restoration work along the affected creeks. With the 
weed management and vegetation restoration regime proposed, 
the overall impact of weed invasion on retained vegetation would 
be expected to decrease in the medium to long term. 

Noise and 
vibration 

All fauna species There are locations in the proposal footprint where the ambient 
noise is already reasonably high. Animals are likely to have 
learnt to live with it (habituation). It is also considered that the 
noise created from building the proposal would be temporary 
and the majority of species would avoid the work area where 
possible. Any species that are less mobile would be at risk for 
being impacted via habitat loss and/or fragmentation, injury or 
mortality as described above. 

Pests, pathogens and diseases  

Pests and pathogens would spread via the same mechanism as weeds. They can also be effectively 
managed and controlled by implementing site management controls. The risk of introducing these 
organisms would be low and the impacts unlikely to be significant given the already disturbed nature of 
the study area. 

Exotic pests present or likely to occur within the proposal footprint include the fox, rabbit, brown hare, 
cat, common myna, house mouse, black rat and common starling. 

In the short term, removal of habitat may lead to increased competition for resources (e.g. tree hollows) 
and increased pressure on remaining habitats. The majority of known pest species in the locality are 
quite mobile in nature or prolific. There is therefore little potential for the proposal to introduce these 
species to any new location where it is currently absent. 
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Plant and animal pathogens can affect threatened biodiversity through direct mortality and modification 
to vegetation structure and composition. The following pathogens are considered to have potential to 
affect the biodiversity of the study area and are the subject of Key Threatening Process listings: 

• amphibian chytrid fungus (Batrachochytrium dendrobatidis) 
• exotic rust fungi (order Pucciniales, e.g. Myrtle rust fungus Uredo rangelii) 
• phytophthora root rot fungus (Phytophthora cinnamomi). 

The main way in which exotic rust fungi and phytophthora root rot fungus are spread is through the 
movement of infected plant material and/or soil. The construction and operation of the proposal may 
increase the risk of disturbing and spreading these pathogens. With the implementation of hygiene 
procedures for the use of vehicles and the importation of materials to the site, the risk of introducing 
these pathogens would be low. Preferential use of plant materials sourced on-site (e.g. mulch, seeds) 
used for vegetation restoration would also help to minimise this risk. 

amphibian chytrid fungus can be spread through the movement of infected animals or water (including 
mud or moist soil) from infected areas. With the implementation of hygiene procedures for the use of 
vehicles and the importation of materials to the site, the likelihood of introducing this pathogen to 
uninfected areas is low. 

Operation 

Once operational, the proposal would be managed in accordance with Roads and Maritime 
specifications. There would be certain impacts that would continue to have a permanent impact on the 
ecological values of the area as described above. In addition, the following impacts would only 
potentially occur once the proposal was operational. Potential impacts from operation of the proposal are 
summarised in Table 6-10.  

Table 6-10 Operational impacts 

Potential impact Description 

Aquatic impacts: increased volumes 
of stormwater entering the creeks 
and dams as a result of the 
increased area of hard stand, which 
may affect the flows and channel 
patterns and aquatic habitat in the 
creeks 

While the hardstand area would increase, the drainage infrastructure is 
being designed to cope with the rainfall and runoff that would typically 
occur from a storm that takes place once every 100 years. The drainage 
infrastructure would be maintained to prevent any lost capacity, and to 
ensure the impact would be considered negligible.  
Increased surface water accumulation could adversely affect the 
Castlereagh Scribbly Gum Woodland, Shale Gravel Transition Forest, 
Castlereagh Swamp Woodland and Cumberland River-flat Forest 
communities. However, the proposal’s drainage network would be 
designed to avoid increased surface water accumulation and therefore it is 
not expected that vegetation communities would be adversely affected by 
inundation or prolonged inundation. 

Injury and mortality: vehicle strikes 
from wildlife crossing the 
operational road  

It is likely that wildlife would become habituated to the presence of the 
road and the risk of road kill would decrease, nonetheless there is a 
residual long-term risk that cannot be discounted. The study area is 
identified as a koala corridor and used by other arboreal mammals.  
Implementation of fauna fencing, landscaping which encourages a higher 
flight path and an arboreal fauna rope bridge would significantly improve 
the current road mortality along Appin Road. The proposal is unlikely to 
result in significant levels of roadkill mortality of threatened species, but 
instead improve the current situation along Appin Road.  

Noise impacts: the operational 
movement of traffic and its effects 
on adjacent wildlife. 

It is likely that all species would accommodate to the changed noise levels 
in the area, as they have done with the operation of the other infrastructure 
in the area. The noise levels are unlikely to cause any behavioural 
responses or affect the health of any animal species, therefore the impact 
is considered to be negligible.  
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Potential impact Description 

Shading impacts: as a result of 
building culverts, bridge abutments, 
structures, piers and crossing points 

There would be very few areas where shading would be introduced under 
the proposal relating to the culverts, bridge abutments and crossing points 
meaning the impacts would be of negligible-to-minor significance. The 
culverts do not form an important wildlife corridor as described above. 

Light pollution: the introduction of 
road traffic lighting in the area 

While the proposal would introduce more light, it would be designed to 
current standards which prevent back-spill and up-spill (refer to section 
6.8.4) which would minimise ecological light pollution. There is also 
division in the scientific community about the attraction of certain species 
to artificial light or its effects on patterns and activities, as discussed in 
Appendix C. Therefore, the lighting impacts would not be likely to be 
significant.  

Weed invasion There would be the potential for invasive weed species to (re) establish 
over time. Providing this is managed in accordance with the NSW Noxious 
Weed (Weed Control) Order 2014, the impact would be negligible.  

Conclusion on significance of impacts 

Assessments of significance were completed for each threatened species, population and community 
recorded in the study area, or considered to have a moderate-to-high likelihood of occurring locally (refer 
to Table 6-2 and Table 6-3). Section 6 of Appendix C describes the detail of these assessments.  

The proposal is not likely to significantly impact threatened species, populations or ecological 
communities or their habitats, within the meaning of the BC Act or FM Act and therefore a Species 
Impact Statement is not required. 

The proposal is not likely to significantly impact threatened species, populations, ecological communities 
or migratory species, within the meaning of the EPBC Act. 
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6.1.4 Safeguards and management measures 
Table 6-11 lists the biodiversity safeguards and management measures that would be implemented to account for the impacts identified in section 6.1.3. 

Table 6-11 Biodiversity 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, 2011c) 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 B1 
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 Detailed design/ 
pre-construction 

Core standard 
safeguard B2 

Native vegetation 
removal and re-
establishment 

A Biodiversity Offset Strategy would be prepared during the detailed design 
phase. This strategy would be prepared in accordance with the Guidelines 
for Biodiversity Offsets (Roads and Maritime, 2011c) and the NSW 
BioBanking Assessment Methodology 2014.  

Contractor Detailed design Additional safeguard 
B3 

General ecological 
mitigation 

Ensure any fauna encountered onsite would be managed in accordance 
with Biodiversity Guidelines, Guide 9 (fauna handling) (Roads and 
Maritime, 2016b) 

Contractor Pre-construction Additional safeguard 
B4 
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Impact Environmental safeguards Responsibility Timing Standard/additional 
safeguard 

General ecological 
mitigation 

In addition to the requirements of Core standard safeguard B1, the Flora 
and Fauna Management Plan would also include: 
• A site walkover to confirm clearing boundaries and sensitive locations 

before starting work  
• Identify, in toolbox talks, where biodiversity controls would be included.  

Contractor Pre-construction Additional safeguard 
B5 

Invasive and noxious 
weed management 

Develop a weed management plan (WMP) in accordance with Biodiversity 
Guidelines, Guide 6 (Roads and Maritime, 2016b) to include:  
• Identification of the weeds on site (confirm during ecologist pre-clearing 

inspection) 
• Weed management priorities and objectives 
• Sensitive environmental areas within or adjacent to the site 
• The location of weed infested areas 
• Weed control methods 
• Measures to prevent the spread of weeds, including machinery hygiene 

procedures and disposal requirements 
• A monitoring program to measure the success of weed management 
• Communication with local Council noxious weed representative. 

Contractor  Pre-construction  Additional safeguard 
B6 

Risk of pathogen and 
pest species  

If hygiene procedures are required onsite, ensure the Flora and Fauna 
Management Plan includes hygiene protocols to prevent the introduction 
and spread of such pathogens as specified in Biodiversity Guidelines: 
(Roads and Maritime, 2016b). Manage all pathogens (e.g. Chytrid, myrtle 
rust and phytophthora) in accordance with the Biodiversity Guidelines, 
Guide 7 (Roads and Maritime, 2016b). 

Contractor  Pre-construction  Additional safeguard 
B7 

Unexpected discovery 
of threatened species 

If unexpected flora or fauna are discovered stop work immediately and 
implement the Roads and Maritime Unexpected Threatened Species Find 
Procedure in the Biodiversity Guidelines, Guide 1 (Roads and Maritime, 
2016b). 

Contractor Construction Additional safeguard 
B8 
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Impact Environmental safeguards Responsibility Timing Standard/additional 
safeguard 

Injury and mortality 
impacts while building 
the proposal 

Implement the following controls: under the Flora and Fauna Management 
Plan: 
• Manage fauna in accordance with Biodiversity Guidelines, Guide 9 

(Roads and Maritime, 2016b) 
• Remove any habitat in accordance with Biodiversity Guidelines, Guide 

4 (Roads and Maritime, 2016b). 

Contractor Construction Additional safeguard 
B9 

Native vegetation 
removal and re-
establishment 
Threatened species 
habitat and habitat 
features  

Implement the following controls under the Flora and Fauna Management 
Plan:  
• Undertake pre-clearance checks in accordance with Biodiversity 

Guidelines, Guide 1 (Roads and Maritime, 2016b) 
• Create exclusions zones in accordance with Biodiversity Guidelines, 

Guide 2 (Roads and Maritime, 2016b) 
• Re-establish native vegetation in accordance with Biodiversity 

Guidelines, Guide 3 (Roads and Maritime, 2016b) 
• Reinstate habitat in accordance with Biodiversity Guidelines, Guide 5 

and Guide 8 (Roads and Maritime, 2016b). 

Contractor Construction Additional safeguard 
B10 

Koala habitat Fauna fencing and arboreal rope bridges would be implemented in 
accordance with the details described within this REF to the southern 
extent of the Mount Gilead residential subdivision.  

Contractor Pre-construction Additional safeguard 
B11 

Koala Koala proof fencing would be further investigated during the detailed design 
phase and the use of koala proof fencing and koala grids (at access points) 
along Appin Road in areas of likely occurrence would be undertaken. 

Roads and 
Maritime/  
Contractor 

Pre-construction Additional safeguard 
B12 

Wildlife connectivity 
impacts  

Implement connectivity controls in accordance with the Wildlife Connectivity 
Guidelines for Road Projects (Roads and Maritime, 2016c). This would 
include providing connectivity structures for arboreal animals, such as glider 
crossings. 

Contractor Construction Additional safeguard 
B13 
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6.1.5 Biodiversity offsets 
The proposal would require the removal of approximately 14.18 ha of vegetation of which 7.28 ha is 
native vegetation that also constitutes habitat for threatened species. All of the native vegetation to be 
cleared is consistent with two threatened ecological communities. This impact also includes impact to 
6.22 ha of potential koala habitat (2.38 ha of medium to high condition), and 2.38 ha of potential habitat 
for the Cumberland Land Snail.  

The need for biodiversity offsets is founded in the theory of ‘avoid, minimise and mitigate’ the impacts of 
projects. The accepted approach to environmental assessment requires that, in the first instance, 
environmental impacts are avoided or minimised as far as possible and subsequently reduced to 
acceptable levels through appropriate mitigation techniques. Where measures to avoid and mitigate 
impacts are not feasible or cost effective, then offset strategies can be used to compensate the residual 
impacts of the development on biodiversity. 

The proposal would result in the clearing of threatened ecological communities, including: 

• 2.08 ha of Shale Sandstone Transition Forest, in medium to high condition 
• 0.29 ha of Cumberland Plain Woodland, in medium to high condition. 

The proposal would result in the clearing of less than 1 ha of Cumberland Plain Woodland EEC, 
therefore offset of this vegetation type would not be required. Given the proposal would result in the 
clearing of over 1 ha of Shale Sandstone Transition Forest, it is necessary to procure biodiversity offsets. 
In accordance with the Framework for Biodiversity (FBA) and calculated using the BioBank credit 
calculator, 77 ecosystem credits would be required to offset the project impacts on Shale Sandstone 
Transition Forest, in addition to 66 credits for koala habitat and 66 credits for Cumberland Land Snail 
habitat. 

A Biodiversity Offset Strategy would be prepared during the detailed design phase based on the above 
estimate of credits (refer to Chapter 7 of Appendix C). 

The strategy would be developed in accordance with the Guideline for Biodiversity Offsets (Roads and 
Maritime, 2011a) and the NSW BioBanking Assessment Methodology 2014. In determining the area, the 
location and type of biodiversity offset depends on a number of factors. These include:  

• Vegetation types and species that are impacted 
• Regional and catchment landscapes (e.g. fragmentation and fauna movement corridors) 
• Mitigation measures employed 
• Availability of offsets 
• Lag time between causing an impact and achieving an offset. 
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6.2 Soils and geology 
This section summarises the assessed impacts on soils and geology likely to occur when building and 
operating the proposal. A Phase 1 environmental site assessment and asbestos survey walkover to 
assess potential site contamination issues has been carried out as part of the REF, and is included as 
Appendix D.  

6.2.1 Methodology 
The assessment of soils and geology was completed in general accordance with relevant policy and 
guidelines, including:  

• Acid Sulfate Soils Assessment Guidelines. (Acid Sulfate Soil Management Advisory Committee, 
1998) 

• Code of Practice for Water Management: Roads and Development Management (Roads and 
Maritime, 1999)  

• Guidelines for Consultants Reporting on Contaminated Sites (EPA, 2011) 
• Guidelines for Construction Water Quality Monitoring (Roads and Maritime, undated)  
• Guidelines for the Management of Contaminated Land (Roads and Maritime, 2013b) 
• National Environment Protection (Assessment of Site Contamination) Amendment Measure 2013 

(No. 1) (Office of Parliamentary Counsel, 2013) 
• Stockpile Site Management Guidelines (Roads and Maritime, 2015a) 
• The Blue Book: Managing Urban Stormwater (MUS): Soils and Construction, Volume 1 (Landcom, 

2004) 
• The Blue Book: Managing Urban Stormwater (MUS): Soils and Construction, Volume 2 (Landcom, 

2008) 
• Technical Guideline: Temporary Stormwater Drainage for Road Construction (Roads and Maritime, 

2011b) 
• Water Policy (Roads and Maritime, undated). 

Soils and geology  

Published records were reviewed to characterise the regional and local soils and geology. This 
information was then used to consider how erosive and dispersive the soils would be during 
construction, and how any contaminants may travel (migrate) through the soils and geology, potentially 
impacting on surface and ground waters.  

Acid sulfate soils  

Acid sulfate soil (ASS) is the name given to sediments and soils containing iron sulphides which when 
exposed to the air, generate sulphuric acid that can washout and cause environmental and human 
health impacts. They are typically formed in low-lying coastal floodplains, rivers and creeks. The 
presence of ASS in the proposal area was confirmed through a review of the published ASS Risk 
Mapping and the NSW Natural Resource Atlas.  

Contaminated land  

The Phase 1 environmental site assessment and asbestos survey walkover (Appendix D) assessed the 
potential contamination issues that may have arisen from past and/or present activities in order to 
identify the need for further investigation. The assessment included a desktop search and site 
walkover(s), including the collection of preliminary soil samples for contaminant analysis. 
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The desktop search included a search and review of the:  

• NSW EPA Contaminated Land – Record of Notices  
• NSW EPA List of NSW Contaminated Sites  
• Licences or Notices that have been issued for the Sites under the POEO Act 
• Department of Defence public register of properties on the Defence Environmental Remediation 

Program 
• Past land uses from historical aerial photographs of the proposal area 
• Site walkover surveys were completed by an environmental scientist on 22 and 23 August 2017 and 

19 January 2018, and included walking transects along the length of the alignment to identify: 
• Areas containing construction and demolition waste or where uncontrolled dumping of other 

waste types has occurred 
• Areas where structures may have previously been present 
• Areas where the ground surface does not match the natural topography of the land, i.e. where 

filling of land appears to have occurred and/or the presence of soil stockpiles. 

Study area 

The study area comprised the proposal footprint, and the underlying soil and geology. Regional 
characteristics were used to provide wider context and are outlined below.  

6.2.2 Existing environment 
Soils 

A review of the 1:100,000 Soil Landscapes of Wollongong-Port Hacking Sheet (9029-9129) indicates the 
study area is underlain by the Blacktown soil landscape comprising gently undulating rises, with local 
relief to 30 metres and slopes usually less than 5 per cent. Soils range from shallow (<1 metre) red-
brown podzolic soils – comprising mostly clayey soils on crests and upper slopes – to deep  
(1.5–3 metres) yellow-brown clay soils on lower slopes and areas of poor drainage. These soils are 
typically moderately reactive with low fertility, poor soil drainage and highly plastic subsoil.  

Geology 

A review of the 1:100,000 Wollongong Map (NSW Department of Minerals, 1985) indicates the proposal 
area is underlain by Ashfield shale from the Wianamatta group, comprising laminate and dark grey 
siltstone. Subgrade (and cutting) rock types in the proposal area are likely to consist of laminate and 
dark grey siltstone, shale, carbonaceous claystone, minor sandstone and coal. Weathered Bringelly 
Shale is known to contain a high proportion of smectite clays which are typically expansive. The proposal 
is located close to the boundary of the Hawkesbury Sandstone formation, which comprises very minor 
shale and laminate lenses, and may intersect the proposal area.  

Geotechnical investigations undertaken in this area identified silty clay extending to depths between  
0.9–1.2 metres. From these depths at around 1.5 metres, the material turned to bedrock consisting of 
extremely low strength shale. This generally increased with strength and decreased in weathering with 
depth. The shale and sandstone bedrock encountered was generally thinly bedded and often exhibited 
clay seams along the bedding boundaries (WSP, 2017a).  

Figure 6-6 shows the geology within the proposal footprint.  
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Figure 6-6 Geology 
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Acid sulfate soils 

Acid sulfate soils (ASS) are divided into actual acid sulfate soils (AASS) and potential acid sulfate soils 
(PASS). They typically occur in low lying coastal areas. A review of the Australian Soil Resource 
Information System (ASRIS) indicates that there is an “extremely low” probability of acid sulfate soils 
occurring across the majority of the study area. 

Contaminated land 

Potentially contaminating historic land uses 

A review of historical aerial photographs for the study area indicates the proposal location has been 
utilised as a road since at least 1947. The surrounding areas have transitioned from predominantly 
remnant bushland and rural properties, to residential and commercial properties in the north, whilst the 
southern portion remains predominantly undeveloped.  

Previous investigations 

No previous investigation of the proposal location has occurred, however two contamination reports 
prepared by Douglas Partners (Douglas Partners 2016a, 2016b) were undertaken within Mount Gilead. 
The investigations identified areas of potential contamination, including hydrocarbons and asbestos.  

Current potentially contaminating land uses  

An online search of the NSW EPA Protection of the Environment Operations Act 1997 public register 
and the NSW EPA contaminated land record database indicated that there are currently no notices 
placed on the property or on nearby properties within one kilometre of the site.  

Current site conditions were also assessed during the site survey (Appendix D). 

Potentially contaminating land uses identified adjacent to the proposal location included a Shell service 
station opposite Oswald Reserve, and a 7-Eleven service station recently completed on the corner of 
Appin Road and Kellerman Drive.  

Within the proposal location, surface lying wastes such as construction materials, domestic waste and 
general litter were observed in the road reserve. The concentration of these materials was greatest in the 
southern portion. Asbestos, in the form of asbestos containing materials (ACM), synthetic mineral fibres 
(SMF), in the form of insulation, was also identified in the southern portion of the proposal location.  

Two soil samples and six potential ACM fragment samples were collected during the site survey. 

Two soil samples were analysed (refer to Appendix D), the results are summarised below: 

• Both samples were below laboratory limit of reporting (LOR) for all phenols and BTEX analytes 
• There were minor detections for some PAH and TRH analytes, however all results were below the 

adopted assessment criteria and waste classification guidelines 
• Minor concentrations of metals were detected in most samples, with the exception of an elevated 

concentration of lead in sample 2113521-S1. 
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6.2.3 Potential impacts 

Construction 

Soils 

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 waterways, 
including Spring Creek. Construction activities with the potential to expose soils may lead to erosion and 
sedimentation. These construction activities include: 

• Vehicle movements 
• Stockpiling 
• Excavation 
• Importation of fill material 
• Vegetation removal 
• Grubbing processes 
• Landscaping. 

These activities could potentially lead to:  

• Washout, erosion and sediment discharge of exposed soils 
• Erosion, leaching and dust generation from stockpiled materials  
• Loss of soil quality and condition from material stockpiling  
• Associated soil quality impacts through accidental spills caused by: 

• Use of chemicals outside of the contained areas  
• Traffic accidents, including loading and unloading risks  
• Leaks and drips from poorly maintained vehicles, machinery and equipment  
• The temporary storage and management of spoil and waste (leading to leaching).  

The physical character and unconsolidated nature of the excavated materials, plus its removal from 
cleared open areas potentially makes the above impacts more likely, consistent with the Erosion and 
Sedimentation Risk Assessment Procedure (Roads and Maritime, 2004). Secondary water quality 
impacts are also possible through chemical and sediment discharge, discussed further in section 6.3.  

Contaminated land  

There is potential for encountering, disturbing and mobilising contaminants within the proposal location 
during construction, as concluded in section 6.2.2. There is also the potential for accidental spillages 
from the storage, transfer, use, and disposal of hazardous and polluting materials.  

Excavation of contaminated soils could impose health risks to construction workers and enable the 
spread of contaminants across a larger area, to a range of sensitive receivers, if not properly managed. 
Based on available historical information, contamination is unlikely to represent a significant risk of harm 
to human health and the environment. Potentially contaminated soils would be managed appropriately, 
including appropriate classification and offsite disposal, where required as outlined in Table 6-12. 
Measures to remediate areas containing surface lying wastes, including the identified areas of ACM and 
SMF would be required prior to construction.  

Construction activities, if not properly managed, may also result in soil contamination through accidental 
spills or fuel and chemical leaks. During construction, there would be a need to store small quantities of 
fuels, chemicals and other potentially hazardous materials. It is unlikely that large inventories of 
hazardous materials would be stored onsite. Therefore, the potential for accidental spills are likely to be 
minor in nature and not result in a significant impact to the receiving environment. With the 
implementation of the proposed management measures for the storage and handling of hazardous 
materials, potential impacts would be minimised.  
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Operation 
Operation of the proposal would be generally consistent with the existing use of Appin Road. 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.  

The proposal would increase the area of hardstand, therefore would be a greater area for stormwater 
runoff, with a greater risk of soil erosion occurring. The proposal includes upgrade of existing stormwater 
drainage provisions to manage this, while also providing additional protection during and following major 
storm events. As such, there would be no change with regard to the risk for erosion and scour at the 
stormwater discharge points or potential for sediment discharge and pollution.  
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6.2.4 Safeguards and management measures 
Table 6-12 lists the soils and geology safeguards and management measures that would be implemented to account for the impacts identified in 
section 6.2.3.  

Table 6-12 Soils and geology 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, 2013b) and implemented as part of the CEMP. 
The plan will include, but not be limited to: 
• Capture and management of any surface runoff contaminated by 

exposure to the contaminated land 
• Measures to ensure the safety of site personnel and local 

communities during construction. 

Contractor Detailed design/ 
Pre-construction 

Core standard 
safeguard C1 
Section 4.2 of QA G36 
Environment 
Protection 

Contaminated land If contaminated areas are encountered during construction, 
appropriate control measures will be implemented to manage the 
immediate risks of contamination. All other work 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 Construction Core standard 
safeguard C2 
Section 4.2 of QA G36 
Environment 
Protection 

Contaminated land Areas identified to contain surface lying wastes, including the areas of 
ACM and SMF would be remediated prior to construction. All waste 
should be disposed of to a suitably licenced landfill facility. 

Contractor Detailed design/ 
Pre-construction 

Core standard 
safeguard C3 
Section 4.2 of QA G36 
Environment 
Protection 

Accidental spills 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, and notification of emergency services and relevant 
authorities (including Roads and Maritime and EPA officers). 

Contractor Detailed design/ 
Pre-construction 

Core standard 
safeguard C4 
Section 4.3 of QA G36 
Environment 
Protection 
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6.3 Hydrogeology, hydrology and flooding 
This section summarises the assessed impacts on hydrology and flooding likely to occur when building 
and operating the proposal. A hydrology and drainage assessment has been prepared by WSP (refer to 
Appendix E). 

6.3.1 Methodology 
The assessment included a review of publicly available information to determine:  

• Surface water characteristics of the study area 
• The current drainage arrangements and discharge pathways across the study area, focusing on the 

proposal footprint 
• Confirmed any potential flood risk potential across the proposal footprint 
• Key activities that could potentially impact surface water and need safeguarding or managing under 

the proposal. 

Central to the assessment was assessing the likelihood for the proposal to impact on the local surface 
waters and the wider catchment. Consequently, the assessment considered the value that these 
resources provide and how and to what extent these values would be likely affected by the proposal.  

Exposure, contamination, migration, flood risk and change in function/quality were factors referred to in 
undertaking the assessment.  

Study area 

The study area considered the impacts across the proposal footprint, within the local surface water 
catchment of the Nepean and Georges River. Regional characteristics were used to provide wider 
context and reference, as described in section 6.3.2. 

6.3.2 Existing environment 

Regional hydrogeology  

The study area is located on a ridgeline and crosses catchments for the Nepean and Georges Rivers. 
Regional groundwater in the southern portion of the study area is anticipated to flow generally west 
towards the Nepean River, whilst the groundwater within the northern portion of the study area is 
anticipated to flow east towards the Georges River.  

As discussed in section 6.2.2, the study area is underlain by the Blacktown soil landscape. Soils from the 
Blacktown soil landscape are identified to produce localised salinity problems (Hazelton and Tille, 1990). 
URS (2003) assessed the salinity associated with surface soils (0–300 mm depth). All surface soil 
samples were non-saline. Soils of this class are expected to yield negligible salinity effects (Hazelton and 
Murphy, 1992). 

A search for registered groundwater users located within a two-kilometre radius of the study area was 
undertaken using the Groundwater Explorer database maintained by the Bureau of Meteorology. No 
registered groundwater bores were identified within the proposal location. The nearest borehole is 
located about 1.3 km south-west of the southern extent of the study area and registered for general use 
(irrigation) and stock watering purposes. The details for this bore are summarised in Table 6-13. 

Table 6-13  Groundwater bores within 1 km of the proposal 

Location 
(relative to site) 

Groundwater 
bore reference 

Type Use Final bore 
depth (m) 

Standing water 
level (m)  

950 m SW GW005316 Bore Stock/General use 36.50 m Unknown 
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Regional hydrology 

The proposal is situated within catchment areas for the Nepean and Georges Rivers. Drainage to these 
catchments from the proposal footprint is summarised below.  

Hawkesbury-Nepean River Catchment  

The southern portion of the study area is located within the Nepean River Catchment. The Nepean River 
forms part of the Hawkesbury-Nepean catchment. The Hawkesbury-Nepean catchment covers an area 
of about 21,400 km2. This area includes the catchments for Warragamba, the Upper Nepean and the 
Mangrove Creek dams, which form the main water supply reservoirs for the Sydney metropolitan area.  

Existing drainage within this part of the study area flows to the eastern side of Appin Road, including an 
existing culvert. Surface water is collected by a farm dam located to the west of Appin Road, prior to 
draining through Noorumba Reserve to Menangle Creek, a tributary of the Nepean River. The Nepean 
River is located over 3 km from the study area at its closest point.  

Georges River Catchment  

The northern portion of the study area is located within the Georges River catchment. The Georges 
River has a catchment area of about 960 km2 and contains a population of about one million people. 
The river is about 100 kilometres in length, with a number of tributaries, including Spring Creek and 
Mansfield Creek which collect drainage from the proposal footprint.  

The overall ecological condition of freshwater reaches across the Georges River catchment in 2015–
2016 was reported as ‘fair’ in the River Health Georges River Report Card 2015–2016. 

Spring Creek and Mansfield Creek have been augmented through residential development surrounding 
the proposal location. Both are concrete lined at the proposal location. Flow within these creeks occurs 
only intermittently at the proposal location, during periods of rainfall and discharge stormwater from the 
surrounding residential area. 

Local hydrology  

Local hydrology within the footprint is defined by the existing topography of Appin Road. Existing surface 
water drainage infrastructure consists of both open channels and to the pit and pipe network. Local 
hydrology within the footprint is divided into four main catchments: 

• Catchment Area 1 (Mt Gilead): Surface water is collected in swales, crossing the road from the 
southbound side via the culvert and discharging to a farm dam to the west of Appin Road. Surface 
water then drains through Noorumba Reserve and towards Menangle Creek, eventually discharging 
to the Nepean River 

• Catchment Area 2 (Oswald Reserve): Located between two crests, surface water from Appin Road to 
an existing floodway on the eastern side of Appin Road, draining via a culvert beneath Kellerman 
Drive to Mansfield Creek. Oswald Reserve, to the west of Appin Road, acts as a detention basin for 
stormwater collected from the surrounding residential area 

• Catchment Area 3 (Kellerman Drive): Located at the top of a crest, drainage on the southern side of 
the intersection is collected by a pit and pipe network which discharges to swales on either side of 
Appin Road to the north, flowing north towards Spring Creek, along Appin Road, via swales on both 
sides of the Road. Drainage from Fitzgibbon land flows to the east to the intersection, and is 
discharged to the north. Flows to the east of the intersection are inferred to flow east along Kellerman 
Drive, however some discrepancy was noted between Campbelltown City Council and Roads and 
Maritime drawings, with the latter indicating this drainage is conveyed to the north of the intersection 
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• Catchment Area 4 (St Johns Road): The majority of drainage from open channel on Appin Road, 
south of the intersection is collected by both the pit and pipe network within St Johns Road, 
discharging to Spring Creek. Limited drainage from the southern side of the intersection, and 
drainage north of the intersection is conveyed by dish drains along either side of Appin Road to the 
north. 

Figure 6-7 to Figure 6-10 shows the main drainage catchments within the proposal footprint.  
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Figure 6-7 Proposed stormwater and surface water drainage 
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Figure 6-8 Proposed stormwater and surface water drainage 
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Figure 6-9 Proposed stormwater and surface water drainage 
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Figure 6-10 Proposed stormwater and surface water drainage 
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Water quality 

The majority of the study area is located within the Georges River catchment. Given the separation 
distances to the Nepean River, consideration of the existing water quality of this river is not considered to 
be relevant to the proposal, and further consideration of water quality has not been undertaken.  

Campbelltown City Council undertakes routine water quality testing at a number of sites within the 
Georges River Catchment as part of its compliance with the relevant national and state water quality 
monitoring and management guidelines. Monitoring sites within proximity to the study area include: 

• Bradbury Oval, Fishers Ghost Creek (1.5 km north-east of the proposal location) 
• Park Central, North Pond and Central Pond (1.5 km north-west of the proposal location) 
• Mandurama Reserve, Bunbury Curran Creek (1.3 km west of the proposal location).  

Monitoring results for 2012/2013 for these sites were generally categorised as very poor to poor, 
indicating <25 per cent, to 50 per cent compliance with the relevant water quality guidelines 
(Campbelltown City Council, 2013a). More recent monitoring results were not publicly available at the 
time of writing.  

Water quality within the Georges River is monitored as part of the Georges River Health Monitoring 
Program (Georges River Combined Councils Committee (GRCCC 2016), and is outlined in Table 6-14. 
In 2016, the Georges River received an overall river health rating of ‘fair’. 

Table 6-14 Georges River water quality data 2009–2016 

Year Overall river 
health rating 

Description 

2009 C+ In 2009, during the first year of monitoring, the Georges River received a fair 
rating. This rating was attributed to a high degree of urbanisation in the lower 
and mid catchments has led to the loss of riparian and estuarine vegetation 
and the deterioration of water quality. 

2010 C The overall grade remained fair in 2010.  

2011–2012 B Between 2011 and 2012 there was a slight improvement in the overall grade, 
however the ecological condition of the river remained fair.  

2012–2013 B The ecological condition of the river remained fair during 2012 and 2013.  

2013–2014 B- During 2013 and 2014 the overall river rating decreased marginally compared 
to 2012 and 2013, this result is likely attributed to severe weather events which 
had a negative impact on water quality. Overall, the ecological condition 
retained a fair rating.  

2014–2015 B- Overall the river health rating remained unchanged from the previous year.  

2015–2016 C+ The overall grade was indicative of a slight decline in ecological condition over 
the past few years. 

Source: Georges River Combined Councils Committee (GRCCC) 2009-2016 

Flood risk 

Campbelltown City Council is in the process of developing a Floodplain Risk Management Study and 
Plan for the Campbelltown LGA.  

The Campbelltown City Council LEP defines the flood planning level as land at or below the level of a 
1:100-year average recurrence interval (ARI) flood event plus 0.5 metre freeboard.  

The proposal is located along a ridgeline bordering the Nepean River and Georges River catchments. 
No section of the proposal location is at or below the level of a 1-in-100-year ARI flood event, plus 
0.5 metre freeboard, and subsequently not considered to be flood prone land from regional flooding.  
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Locally, the proposal is located adjacent to Oswald Reserve, which acts as a stormwater detention basin 
for the surrounding residential area. The detention basin drains via a culvert underneath Appin Road, to 
a floodway channel and secondary culvert beneath Kellerman Drive before discharging to Mansfield 
Creek and the Georges River. Information provided by Campbelltown City Council (refer to Appendix E), 
indicates drainage infrastructure to convey flows from minor storm events, with 1:100 year ARI flood 
events inundating Kellerman Drive by levels up to 30 millimetres above the pavement.  

6.3.3 Potential impacts 

Construction 

Groundwater 

Excavations required to construct the proposal would be relatively shallow in depth, and not likely to 
intersect regional groundwater. As such, no impacts to groundwater quality or groundwater resources 
are anticipated for construction of the proposal.  

Surface water 

Potential construction impacts to water quality could arise if activities are not appropriately managed. 
Construction activities for the proposal with the highest potential risk include: 

• General earthworks, including stripping of topsoil, excavation or placement of fill  
• Stockpiling of material  
• Construction of drainage infrastructure 
• Leaks or spills from chemicals or fuels used during the construction of the proposal. 

No major surface waters intersect the study area, however surface water drainage discharge from 
stormwater infrastructure and drainage lines to nearby surface waters, including Spring Creek and 
Mansfield Creek present the greatest risk of impacts to surface water during construction. However, 
drainage from the study area flows intermittently and any potential risk would be limited to periods of 
rainfall. 

Construction activities with potential to impact water quality include:  

• Sedimentation resulting from activities on site such as earthworks and back-filling of retaining walls, 
resulting in reduced capacity and flow 

• Risk of spills of fuels and chemicals from machinery and plant on site. The majority of fuels and 
chemicals would be stored at the compound site (refer to section 3.4). On site use of chemicals and 
fuel would be managed with appropriate safeguards (as listed in section 6.2.4 and 6.11.2).  

Material being excavated and backfilled (refer to section 3.3.4) has minor potential to result in impacts to 
surface water quality, through erosion or movement of these materials to surface water receptors. An 
assessment for the requirement of temporary basins was undertaken using the Blue Book: Managing 
Urban Stormwater (MUS): Soils and Construction, Volume 2 (Landcom, 2008) (refer to Appendix E). 
Temporary basins were not determined to be required for the proposal, however local erosion and 
sediment control measures would be implemented.  

Safeguards and management measures are detailed in section 6.2.4, with the residual potential impacts 
are not likely to be significant.  

Flooding 

The proposal is not located within flood liable land, as discussed in section 6.3.2. Notwithstanding, 
potential localised flood risks would be considered prior to and during construction. 

With implementation of appropriate mitigation measures as described in section 6.3.4, the potential for 
impacts from flooding is not considered to be significant. 
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Operation 

Groundwater 

Once the proposal becomes operational, there would be no net change in how the road impacts on 
groundwater levels, flows, recharge, quality or other values.  

Stormwater and surface water drainage 

The proposal includes widening of Appin Road. The creation of additional hardstand areas would lead to 
the following potential impacts to stormwater drainage: 

• A loss of surface water permeability in the area  
• An increase in the volume and rate of stormwater runoff to specific discharge points  
• Potential changes to the dynamics of the Ropes Creek sub-catchment.  

Simulation of the altered drainage regime, and increased surface water flows, was undertaken using the 
‘DRAINS’ simulator, discussed further in Appendix E. To mitigate this, the proposal includes a 
stormwater drainage system that would detain and hold water before its discharge. Drainage 
infrastructure has been designed to achieve the capacity required for a 1 in 100 year ARI storm event.  

Flooding 

With the installation of improved drainage infrastructure along Appin Road as a result of the proposal, 
the road would be less likely to flood as the new infrastructure would provide greater flood protection.  

As discussed in section 6.3.2, localised flooding impacts are known to occur at a section of Kellerman 
Drive, east of the proposal location due to insufficient capacity of the existing culvert at this location. Due 
to increased road pavement and improved drainage infrastructure beneath Appin Road, the proposal 
may result in further flooding impacts to Kellerman Road. To mitigate flooding impacts at this location, an 
additional culvert is proposed beneath Kellerman Drive to improve drainage. Figure 3-1 shows the 
location of the proposed culvert. 

Pollutant loads 

Existing and long term risk to water quality would consist of surface runoff from impervious surfaces and 
concentration of runoff by drains. This can result in the build-up of contaminants on road surfaces, 
median areas and roadside corridors in dry weather which, during rainfall events, can be flushed into the 
stormwater drainage, and pollutant loads would be discharged to the surrounding watercourses. The 
contaminants of most concern relating to road runoff are generally:  

• Suspended sediment from the paved surface and landscaped batters over the short-term as the area 
recovers and the vegetation treatments establish and mature  

• Heavy metals attached to particles washed off the paved surface  
• Oil, grease and other hydrocarbon products  
• Litter from the road corridor 
• Nutrients from biological matter.  

Sediment is currently picked up in the grass swales and/or stormwater infrastructure adjacent to the 
road. Swales slow stormwater discharge and act as a filter to remove pollution and sediments. No extra 
water quality measures are currently proposed as the grass swales are considered to provide effective 
filtration for stormwater runoff. As a result, there would be no net change from the existing situation. It is 
considered unlikely that significant sediment or pollution impacts would occur during operation of the 
proposal.  
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Using a combination of the existing and proposed vegetated swales, bioretention swales and 
HumeCeptor® (a primary treatment system designed to capture and retain gross pollutants such as litter, 
course grit and sediments and associated oils), the percentage reduction in pollutants for baseline 
targets can be generally achieved. 

Further assessment of the Mount Gilead subdivision design would be required to incorporate water 
quality treatment measures from Appin Road at sections adjacent to the residential development. 
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6.3.4 Safeguards and management measures 
Table 6-15 lists the hydrology and flooding safeguards and management measures that would be implemented to account for the impacts identified in 
section 6.3.3. 

Table 6-15 Hydrology and flooding safeguards and management measures 

Impact Environmental safeguards Responsibility Timing Standard/additional 
safeguard 

Hydrology and flooding  A contingency and evacuation plan will be prepared for a potential 
flood event while the proposal is being built. The plan will:  
• Evaluate what flood event would trigger the plan 
• Include evacuation procedures 
• Include a map indicating the area that is flood prone and the 

locations of where to evacuate. 

Contractor Pre-construction/ 
Construction 

Additional safeguard: 
HF1 

Hydrology and flooding  The layout and detail of the drainage system including water 
quality treatments, discharge points, swale design and scour 
protection will be refined during detailed design in consultation with 
the Roads and Maritime Environment Branch. 

Contractor Detailed design Additional safeguard: 
HF2 

Hydrology and flooding  Drainage line crossing points will be designed in accordance with 
Guidelines for Watercourse Crossings (DPI Water, 2012). 

Contractor Detailed design Additional safeguard: 
HF3 
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6.4 Traffic and transport 
This section summarises the assessed impacts to traffic and transport likely to occur when building and 
operating the proposal. A Construction Traffic and Transport Assessment Report was prepared to inform 
this section (WSP 2017c). In addition, a Traffic Modelling Study which assessed the existing road 
conditions and traffic volumes informed the assessment and was prepared by Cardno (2017). A 
Temporary Traffic Control Impact Assessment was prepared for the culvert upgrade work along 
Kellerman Drive (WSP, 2018). 

6.4.1 Methodology 

Construction assessment  

The construction of the proposal has been divided into the program staging described in section 3.3.1. 
The construction trip distribution assumed in the Traffic Staging Plan and this report has been made 
consistent with the Traffic Modelling Study (Cardno, 2017), which examines the existing road conditions 
and traffic volumes.  

The number of construction light and heavy vehicle movements during the extent of the road work has 
been calculated based on the information provided by Lendlease Engineering.  

Separate assessment of potential construction impacts to traffic, bus operations and vulnerable road 
users resulting from associated traffic management to undertake the culvert upgrade works was 
undertaken. 

Operation assessment 

The operational assessment used traffic modelling to evaluate how predicted changes in the type and 
volume of traffic would be serviced by, and delayed on, the local road network in 2019, 2023, 2028 and 
2031.  

The traffic modelling was undertaken using SIDRA and included estimations of trips generated from the 
Mount Gilead subdivision during stages of the development, based on the following assumptions: 

• Trip generation rate of 0.85 per lot for AM and PM peak periods as per Roads and Maritime Guide to 
Traffic Generating Developments (Roads and Maritime, 2013d) 

• No consideration of the trip generation on the basis of internal trips (trip containment). 

The traffic modelling also included the following assumptions for trip distribution for traffic generated from 
the Mount Gilead subdivision: 

• 95 per cent of development trips head to/from the North 
• 5 per cent of development trips head to/from the South 
• Inbound/outbound split of 20 per cent/80 per cent in AM and 80 per cent/20 per cent in PM. 

Estimated traffic volumes generated by the Mount Gilead subdivision were compared to survey data at 
intersections within the study area and forecasted traffic volumes estimated from the Strategic Traffic 
Forecasting Model (STFM) for Appin Road (Roads and Maritime supplied).  
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6.4.2 Existing environment 

Appin Road 

Road conditions 

Appin Road, is a classified State Road (gazetted road number 177) which travels in a north-south 
direction linking the townships of Campbelltown and Appin. The road has a posted speed limit of 
70 kilometres per hour and 80 kilometres per hour.  

Intersections along the proposal footprint include: 

• Appin Road/Fitzgibbon Lane and Kellerman Drive 
• Appin Road/Copperfield Drive and Kellerman Drive 
• Appin Road/St Johns Road.  

North of the intersection of Fitzgibbon Lane and Kellerman Drive, Appin Road is a divided four-lane/two-
way road. The road is approximately 24 metres wide with the northbound lanes consisting of a 2.5 metre 
shoulder lane and two 3.5 metre lanes. The southbound lanes consist of a 1.5 metre shoulder lane and 
two 3.5 metre lanes. The wide median between the divided carriageway measures approximately 
5.7 metres wide.  

South of the intersection of Fitzgibbon Lane and Kellerman Drive, Appin Road is currently an undivided 
two-lane/two-way road. The road is approximately 10 metres wide, consisting of 1.5 metre shoulder 
lanes and 3.5 metre travel lanes in each direction. 

There are also multiple left-in-left-out property accesses within the proposal footprint for access to: 

• St Helens Park  
• 311 Appin Road, St Helens Park 
• Coles Express Service Station, Lot 201 Appin Road, St Helens Park 
• Multiple unnamed access points within Gilead.  

Intersection performance 

The intersection levels of service (LoS) have been assessed based on the average delay (seconds) for 
vehicles passing through each intersection, Table 6-16 outlines the range of delays and corresponding 
level of service.  

Table 6-16 Intersection Levels of Service (LoS) 

Level of Service 
(LoS) 

Average Delay per vehicle 
(sec/vehicle) 

Description 

A Less than or equal to 14 Good operation 

B 15 to 28 Good with acceptable delays and spare capacity 

C 29 to 42 Satisfactory 

D 43 to 56 Operating near capacity 

E 57 to 70 At capacity 

F 70 and above Unsatisfactory 

A traffic count survey undertaken at the key intersections along the proposal is provided in Table 6-17. 
This includes AM and PM peak traffic volumes and current level of service based on the average delay 
per vehicle at intersections. 
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Table 6-17  Existing intersection performance 

Intersection performance AM peak Average delay 
(seconds per 
vehicle)/LoS 

PM peak Average delay 
(seconds per 
vehicle)/LoS 

St Johns Road/Appin Road 3,156 26.0/B 3,207 21.8/B 

Copperfield/Kellerman Drive 1,583 11.2/A 1,578 12.5/A 

Fitzgibbon Lane/Kellerman Drive 2,492 34.3/C 2,437 29.3/C 

The intersection performance indicates the intersection of Copperfield and Kellerman Drive is performing 
satisfactorily, whilst improvements are needed for the intersection of Fitzgibbon Lane and Kellerman 
Drive. 

Forecasted traffic flows 

The Traffic Modelling Study (Cardno, 2017) assessed traffic and intersection capacities required to 
support future year scenarios for the Mt Gilead subdivision, and estimated increases in background 
traffic for the 2019, 2023, 2028 and 2031 scenarios.  

A SIDRA model was developed to predict the future operation of the intersections. A summary of peak 
forecasted traffic volumes for each scenario is provided in Table 6-18.  

Table 6-18  Peak forecasted traffic volumes for 2019 to 2031 

Approach Intersection Peak forecasted traffic volumes 

2019 2023 2028 2031 

AM PM AM PM AM PM AM PM 

Northbound St Johns Road/ 
Appin Road 

2,045 1,118 2,916 1,466 2,792 1,614 2,731 1,660 

Fitzgibbon Lane/ 
Appin Road 

1,346 678 2,256 1,041 2,161 1,185 2,094 1,221 

Copperfield Drive/ 
Appin Road 

962 526 1,872 917 1,850 1,129 1,814 1,193 

Southbound St Johns Road/ 
Appin Road 

1,012 2,275 1,319 3,097 1,380 2,900 1,415 2,808 

Fitzgibbon Lane/ 
Appin Road 

949 1,906 1,258 2,753 1,330 2,606 1,370 2,528 

Copperfield Drive/ 
Appin Road 

694 1,465 1,021 2,237 1,074 2,031 1,099 2,104 

Public transport 

Appin Road is serviced by three bus routes being: 

• 885 – Campbelltown to Bradbury via St Helens Park North 
• 887 – Campbelltown to Wollongong via Appin 
• 888 – Campbelltown to St Helens Park via Ambarvale and Rosemeadow. 

Bus route 885 actively services Appin Road in the northbound direction between Woodland and St Johns 
Road. Bus routes 887 and 888 travel through the intersection at Fitzgibbon Lane and Copperfield Drive 
at Appin Road. There are dual bus stops on Copperfield Drive and Kellerman Drive on the northbound 
and southbound sides of the roads.  
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Parking 

There are no defined parking areas on Appin Road along the proposal. Informal parking along 
Appin Road is not prohibited and therefore can occur, except within proximity to intersections. However, 
most adjacent properties are on rural acreages so informal street parking is minimal. 

Pedestrians and cyclists  

Appin Road currently has limited pedestrian and cycling facilities within the proposal area. There is no 
pedestrian footpath or shoulder on Appin Road, with any pedestrians utilising the road verge and cyclists 
utilising trafficable lanes. The speed of traffic along Appin Road and the rural nature of the area results in 
minimal pedestrian and cycle activity. 

Cyclists can use the existing traffic lanes on Appin Road and local roads. In addition, the shoulder lane 
northbound of the intersection of Fitzgibbon Lane and Kellerman Drive, Appin Road is marked for use by 
cyclists. 

Road safety 

Existing road safety is a significant issue for Appin Road (refer to section 2.1). Crash data along Appin 
Road was analysed from July 2011 to June 2016 based on a detailed and summary crash report 
provided by Roads and Maritime (Cardno 2017). A total of 74 crashes were recorded along the proposal 
footprint from 2011 to 2016, which resulted in one fatality and 55 injuries. The crash data revealed that 
there had been 39 crashes (52.7 per cent) recorded within 10 metres of an intersection and 35 crashes 
(47.3 per cent) recorded mid-block between intersections. 

Kellerman Drive 

Kellerman Drive is a collector road servicing about 1,470 residential properties within the suburb of 
St Helens Park. The road comprises a 2-kilometre loop, intersecting Appin Road at Fitzgibbon Road and 
Copperfield Drive in the north and south respectively. A bus service (888) currently services Kellerman 
Drive in a southerly direction. Footpaths are located on either side of the road at the proposal footprint. 
There is no dedicated cycling or shared path, and it is anticipated that cyclists would travel within the 
traffic lanes.  

The existing intersection performance for Kellerman Drive is summarised in Table 6-17. Current 
intersection performance is satisfactory for both the AM and PM peak periods.  

Forecasted traffic volumes from intersection counts for Kellerman Drive are included in Table 6-18. 
Traffic volume counts were also undertaken via tube counts near the intersection (Trans Traffic Survey, 
2017) and are summarised in Table 6-19 below. 

Table 6-19  Mid-block survey results 

Period Kellerman Drive/ 
Fitzgibbon Lane 

Kellerman Drive/ 
Copperfield Drive 

Total 

In Out Sub-total In Out Sub-total 

AM Peak (8 am to 9 am) 171 213 384 117 239 356 740 

PM Peak (5 pm to 6 pm) 278 152 426 221 143 351 777 
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6.4.3 Potential impacts 

Construction 

Appin Road 

There would be temporary traffic impacts during construction of the proposal. This would result from the 
movement of construction vehicles and delivery trucks along Appin Road and surrounding roads, 
including Kellerman Drive. 

As stated in section 3.3.1, the proposal would be built in stages. The staging would also assume that the 
road would be widened offline of the existing road, with vehicles continuing to use the existing road 
corridor. At the completion of construction, the existing traffic would then be transferred to new traffic 
lanes to allow the existing traffic lanes to be upgraded and resurfaced. 

Potential impacts from construction traffic would include: 

• Traffic delays due to increased light vehicle, truck and construction machinery movements, to 
reduced speed limits, and when manual traffic control would be in operation 

• Traffic delays due to intersection upgrades along Appin Road and associated local roads 
• Increased traffic congestion associated with increases in traffic that may use alternative routes 
• Safety risks associated with construction vehicles 
• Altered property access 
• Disruption to cyclist and pedestrian use. 

Two-way traffic adjacent to or through construction zones would be maintained throughout construction 
by using the existing and new carriageway, except during the construction of the culvert on Kellerman 
Drive. However, there would be potential impacts arising from staging, which are outlined below.  

Access to the main site compound, satellite site compound and construction areas would be made 
available from Appin Road to minimise the impact of the construction vehicle activities in the abutting 
residential area. 

Daily vehicle movements and traffic delays 

The estimates of the light and heavy vehicle movements are based on the type of activities, relevant 
area and volumes of each staging and the duration of work of each activity. The peak construction 
activity would occur towards mid-2019, where about 340 light vehicles and 535 heavy vehicle 
movements are expected. The majority of construction trips to the site are generated during the bulk 
earthworks and paving/asphalting activities of each of the proposed construction stages.  

Traffic delays along Appin Road would be expected during the construction phase due to the increase in 
vehicle movements which would result in minor traffic delays (shown in Table 6-20). There would also be 
temporary disruptions when traffic would be switched between the existing and new carriageway at the 
tie-in locations.  

Intersection performance 

Table 6-20 provides a summary of the impact of the construction traffic, taking into consideration the 
proposed temporary intersection layout for: 

• Mount Gilead northern access.  
• Appin Road/Copperfield Drive/Kellerman Drive 
• Appin Road/Fitzgibbon Lane/Kellerman Drive 
• Appin Road/St Johns Road. 

As shown in Table 6-20, the proposal has been found to have minimal impact to the performance of 
intersections, with all estimated to perform adequately during construction. 
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Table 6-20  Summary of construction impact on traffic 

Intersection Existing During construction 

Delay (sec) Level of 
Service 

Delay (sec) Level of 
Service 

AM Peak 

Mount Gilead northern access Not applicable 29.7 seconds (West 
right turn) 

C 

Appin Road/Copperfield 
Drive/Kellerman Drive 

11.2  
(Copperfield Drive west) 

A 16.5  
(Copperfield drive west) 

B 

Appin Road/Fitzgibbon 
Lane/Kellerman Drive 

34.3 seconds C 33.5 seconds C 

Appin Road/St Johns Road 26.0 seconds B 26.8 seconds B 

PM Peak 

Mount Gilead northern access Not applicable 48.5 (West right turn) D 

Appin Road/Copperfield 
Drive/Kellerman Drive 

12.5 
(Kellerman drive east) 

A 13.3  
(Kellerman drive east) 

A 

Appin Road/Fitzgibbon 
Lane/Kellerman Drive 

29.3 seconds C 31.5 seconds C 

Appin Road/St Johns Road 26.8 seconds B 21.2 seconds B 

Access and parking 

Access points along Appin Road and local roads adjacent to the proposal would generally be maintained 
during the construction period. Temporary disruptions to local access may occur during construction. 
Prior to any unavoidable disruption to access, consultation would be undertaken with the affected 
property and/or business owners. 

Informal parking along the western side of Appin Road would not be available during construction. 
However, there would be the need for staff parking during construction. No worker parking would be 
permitted within the Appin Road corridor. Only plant and vehicles required to undertake construction 
activities would be permitted to park behind the crash barriers. 

Active transport 

Pedestrians travelling through the construction areas would be guided to cross the road at designated 
locations. This may cause minor detours for pedestrians but given the very low pedestrian volumes using 
Appin Road, the level of impact would be expected to be minor and could be managed adequately. 

Similarly, the narrowing of road shoulder width may impact cyclists using Appin Road. Cyclists would 
need to move into the traffic lane to pass through the road works. Provision of a roadwork speed limit 
and roadwork signage would assist cyclists moving through construction areas. 

Public transport  

There may be delays to the bus services using Appin Road as a result of construction activities. The bus 
stops located on Appin Road may need to temporarily be relocated during construction before being 
reinstated to the current location. The location of the temporary bus stops during construction would be 
determined during detailed design. 
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Safety 

New access points would be established to allow construction vehicles to access the construction 
compound and work areas. The slowing down, entering and turning movements of construction traffic 
into and out of the construction compound and work areas may potentially impact the safety of other 
road users. 

In addition, there may be safety risks associated with construction activities near the existing road. A 
concrete or other approved traffic crash barrier would be provided to separate the construction activities 
from adjacent operating roads. 

Kellerman Drive 

Consideration of construction impacts were considered, under the scenario of half road closure 
maintaining one trafficable lane, 3.7 metres in width.  

Based on the geographic location and accessibility of Kellerman Drive, the number of dwellings (1,171) 
and counted trips into/out of Kellerman Drive, would yield in an estimated rate of 0.63 trips/dwelling for 
both the AM and PM peak periods. It is estimated that redistribution of traffic during closure would result 
in a 63 percent and 37 percent split to the north and south respectively.  

The redistributed traffic is anticipated to result in increased traffic volumes utilising the Kellerman Drive/ 
Fitzgibbon Lane intersection, however an assessment of intersection performance indicates performance 
at both intersections would remain satisfactory.  

Traffic control would be implemented during the work to manage mid-block traffic. A temporary traffic 
signal may be required during long-term construction. Traffic volumes in Table 6-19 were utilised to 
assess mid-block performance, with queuing of five and six vehicles during the AM and PM peak periods 
respectively. A cycle time of 60 seconds and fixed phase time of 30 seconds has been for traffic signals 
was adopted, with mid-block temporary signals assessed to perform at LoS B.  

A 3.7 metre width lane would allow access for the existing bus service and cyclists utilising the trafficable 
lanes during construction. An existing traffic calming device located above the culvert would be required 
to be removed during construction to maintain this lane width. Pedestrian access would be maintained 
during construction, with alternative routes provided.  

Operation 

Appin Road 

Traffic modelling studies (Cardno, 2017) were undertaken to identify the upgrades required for 
Appin Road to achieve capacity for the forecasted traffic demand outlined in section 6.4.2.  

The upgrade of Appin Road would significantly reduce the travel time of all vehicles in peak periods 
compared to the existing case if no upgrades were to occur. 
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Intersection performance 

The performance of the existing and upgraded intersection layout for Appin Road was assessed for the 
years 2019, 2023, 2028 and 2031. Table 6-21 and Table 6-22 summarise the intersection performances 
across these years.  

The data indicates that: 

• The existing Fitzgibbon Lane/Kellerman Drive intersection performance would be unsatisfactory from 
the year 2019 for the AM peak period, whilst the upgraded intersection performance would remain 
satisfactory for all assessment years 

• The existing Copperfield Drive/Kellerman Drive intersection performance would be unsatisfactory 
from the year 2019 for the PM peak period, whilst the upgraded intersection performance would 
remain satisfactory for all assessment years 

• The performance of the new Mount Gilead northern and southern intersections would remain 
satisfactory for all assessment years. 

The surrounding local roads (St Johns Road, Fitzgibbon Lane, Kellerman Drive, and Copperfield Drive) 
would be largely unaffected by the operation of the proposal.  
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Table 6-21  Summary of intersection peak hour performance for the proposal – 2019 to 2023 

Intersection Upgrade 2019 2023 

AM PM AM PM 

DoS D LoS DoS D LoS DoS D LoS DoS D LoS 

St Johns Road No upgrade 0.755 25.5 B 0.801 20.1 B 1.024 68.5 E 1.233 170.3 F 

Upgrade – – – – – – 0.695 20 B 0.874 21.4 B 

Fitzgibbon Lane/ 
Kellerman Drive 

No upgrade 1.095 99.2 F 0.85 31 C 1.525 350.3 F 1.31 80.6 F 

Upgrade 0.565 32.2 C 0.481 27.7 B 0.783 31.9 C 0.818 25.6 B 

Copperfield Drive/ 
Kellerman Drive 

No upgrade 0.962 35 C 1.145 148.7 F 1.857 785.3 F 1.743 682.2 F 

Upgrade 0.500 31 C 0.569 23.6 B 0.788 27.4 B 0.842 22.7 B 

Mount Gilead 
northern access 

No upgrade – – – – – – –  – – – – 

Upgrade 0.287 8 A 0.336 12.4 A 0.496 11.5 A 0.544 19 B 

Mount Gilead 
southern access 

No upgrade – – – – – – – – – – – – 

Upgrade – – – – – – 0.416 15.5 B 0.655 21.2 B 

Notes: 

DoS – Degree of Saturation, a measure of the ratio between traffic volumes and capacity of the intersection. 

D – Delay (seconds) 

LoS – Level of service (rating) 

‘–‘ not required/not applicable 
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Table 6-22  Summary of intersection peak hour performance for the proposal – 2028 to 2031 

Intersection  Upgrade 2028 2031 

AM PM AM PM 

DoS D LoS DoS D LoS DoS D LoS DoS D LoS 

St Johns Road No upgrade 1.003 61.4 E 1.186 142.2 F 1.002 58 E 1.164 131.4 F 

Upgrade 0.665 20.4 B 0.855 20.8 B 0.653 20.8 B 0.838 20.3 B 

Fitzgibbon Lane/ 
Kellerman Drive 

No upgrade 1.516 338.2 F 1.102 82.4 F 1.503 329.4 F 1.071 78 F 

Upgrade 0.789 32.9 C 0.818 25.6 B 0.778 33.2 C 0.722 25.4 B 

Copperfield Drive/ 
Kellerman Drive 

No upgrade 1.877 803.9 F 1.641 590.3 F 186.4 792.1 F 1.71 652.3 F 

Upgrade 0.801 28.8 C 0.764 21.9 B 0.808 29 C 0.812 23.5 B 

Mount Gilead 
northern access 

No upgrade – – – – – – – – – – – – 

Upgrade 0.469 11.7 A 0.626 20.7 B 0.473 11.4 A 0.644 20.7 B 

Mount Gilead 
southern access 

No upgrade – – – – – – – – – – – – 

Upgrade 0.408 15.8 B 0.618 21.1 B 0.41 15.9 B 0.655 21.2 B 

Notes: 

DoS – Degree of Saturation, a measure of the ratio between traffic volumes and capacity of the intersection. 

D – Delay (seconds) 

LoS – Level of service (rating) 

‘–‘ not required/not applicable 
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Mid-block capacity 

In accordance with the Austroads Guide to Road Design (Austroads, 2009), peak one-way traffic of over 
1,700 vehicles per hour justifies a two-lane carriageway.  

Table 6-23 below summarises the estimated peak hourly traffic flow, with red shaded cells indicating 
where a two-lane carriageway would be required.  

Table 6-23  Estimated peak hour traffic volumes triggering two-lane carriageway 

Mid-block section of 
Appin Road 

Direction 2019 2023 2028 2031 

AM PM AM PM AM PM AM PM 

South of Fitzgibbon 
Lane 

Northbound  1,346 678 2,256 1041 2,160 1,185 2,094 1,221 

Southbound 568 1286 873 2,072 916 1,893 936 1,951 

South of Copperfield 
Drive 

Northbound  962 526 1,872 917 1,849 1,129 1,814 1,193 

Southbound 553 1,225 848 2,027 887 1,881 906 1,937 

South of Mount 
Gilead Northern 
Access 

Northbound  738 481 1,182 779 1,160 991 1,123 1,055 

Southbound 509 1,002 710 1,337 749 1,190 768 1,247 

Table 6-23 indicates that peak hour traffic volumes triggering duplication of Appin Road by 2023. The 
exception to this is the mid-block capacity south of the Mount Gilead northern access, due to the 
assumption that 95 per cent of vehicles would travel to and from the north.  

The proposal includes duplication of Appin Road to achieve the required mid-block development 
capacities.  

Access 

All public and private local and direct access would be preserved and/or improved under the proposal, 
with no significant impacts anticipated.  

Active transport  

The proposal includes a 2.5 metre shoulder on the northbound carriageway of Appin Road to facilitate a 
connection with the existing road network for cyclists. This is an improvement to the existing road 
environment, which requires cyclists to use trafficable lanes, increasing the safety of the road 
environment for all users. The proposal also includes a 4.5-metre wide verge on the northbound 
carriageway, south of Fitzgibbon Lane, to allow for a potential future shared path.  

Existing intersections would be upgraded to signalised pedestrian crossings on all arms, including the 
existing Copperfield Drive/Kellerman Drive roundabout intersection, which would improve pedestrian 
safety. 

The intersection of Fitzgibbon Lane and Kellerman Drive would also include staged pedestrian crossing 
which would improve safety for pedestrians, in particular students accessing Ambarvale High School.  

The Mount Gilead northern and southern signalised intersections would facilitate access north and south 
of the proposed subdivision. 

Public transport 

There would be no change to the existing bus routes servicing Appin Road. Access for public transport 
would be improved as part of the proposal.  

Existing bus stops on Copperfield Drive and Kellerman Drive would be retained. Existing raised kerb 
medians adjacent to these bus stops would be reinstated as part of the proposal. 
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Road safety 

The proposal is anticipated to significantly improve road safety through the construction of dual 
carriageways, due to the separation of traffic flows by a central median. The upgraded intersections 
would also improve road safety through providing signalised intersections with slip lanes along Appin 
Road.  

Kellerman Drive 

Kellerman Drive would be reinstated at the completion of construction, with no operational impacts 
anticipated. The existing traffic calming device would be reinstated.  
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6.4.4 Safeguards and management measures 
Table 6-24 lists the traffic and transport safeguards and management measures that would be implemented to account for the impacts identified in 
section 6.4.3.  

Table 6-24 Traffic and transport 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 (Roads and Maritime, 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 TT1 
Section 4.8 of QA G36 
Environment Protection 

Property access  • Property access will be maintained where feasible and reasonable and 
property owners will be consulted before starting any work that may 
temporarily restrict or control access 

• (Side) road and lane closures will be minimised where feasible and 
reasonable. 

Contractor Construction  Additional safeguard: 
TT2 
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Impact Environmental safeguards Responsibility Timing Standard/additional 
safeguard 

Traffic management 
at ancillary sites  

The following traffic management provisions will be provided at each ancillary 
facility:  
• Appropriate ‘sight distances’ to allow traffic to safely enter and exit 
• Temporary painted road lines to provide delineation 
• Suitable intersection arrangements where required 
• Other controls to separate, slow down, or temporarily stop traffic to allow 

for safe entry and exit.  

Contractor Construction Additional safeguard: 
TT3 

Staged crossing A communications plan for the operation and use of the new staged 
pedestrian crossing will be prepared.  

Roads and Maritime Post-construction/ 
operation 

Additional safeguard: 
TT4 
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6.5 Noise and vibration 
This section summarises the noise and vibration impacts that are likely to occur when building and 
operating the proposal. This was informed by a specialist noise and vibration assessment and is 
included as an appendix (Appendix F).  

6.5.1 Methodology 
The specialist noise and vibration assessment carried out to assess the impacts of the proposal 
comprised: 

• Identifying noise and vibration sensitive receivers within the study area 
• Determining the background noise levels within the study area 
• Predicting how building and operating the proposal would impact on noise and vibration-sensitive 

receivers 
• Identifying those adverse impacts that would need safeguarding or managing under the proposal. 

The assessment was undertaken in accordance with the Construction Noise and Vibration Guideline 
(CNVG, Roads and Maritime, 2016a). 

The assessment of operational noise and vibration included separate consideration of the St Johns 
intersection. The upgrade of Appin Road, south of Fitzgibbon Lane/Kellerman Drive is a road 
redevelopment (redeveloped road section). The intersection upgrade at St Johns Road and Appin Road 
is classified by Roads and Maritime as minor works. Assessment of operational noise impacts from the 
upgrade of St Johns Road intersection has been completed in accordance with Section 6.6 of the Roads 
and Maritime Noise Criteria Guidelines. 

Following completion of the noise and vibration assessment (Appendix F), additional design of the fauna 
fence was undertaken, including installation of the fauna fence to the southern extent of the Mount 
Gilead residential subdivision. This included a section of approximately 350 m south of the limit of works 
for the upgrade of Appin Road, which was not included in the NVIA. This work would occur in a relatively 
isolated area, with the nearest residential receiver located approximately 750 m south-east. The 
safeguards and mitigation for noise and vibration detailed in this REF would be implemented for the 
proposal, and are considered adequate for any additional impact generated from construction of the 
southern extent of the fauna fence, and no further assessment is considered to be warranted. 

Noise monitoring 

Both unattended and attended noise monitoring was undertaken to characterise the study area’s existing 
ambient noise environment and establish noise management levels (NMLs) for nine locations across the 
length of the study area.  

Figure 6-11 shows the noise monitoring locations discussed in the following sections.  

Attended and unattended noise measurements 

Attended and unattended noise monitoring was undertaken to describe the main contributors to the 
noise levels within the study area. Data were collected over a 15-minute (averaging) period at nine 
receiver-locations next to the proposal footprint in September 2017. Table 4-1 of Appendix F provides a 
full list of the monitoring locations and their addresses.  
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Noise catchment areas 

For assessment purposes, noise catchment areas (NCAs) were defined for the study area. The NCAs 
grouped receivers that were of a similar geographic location and a similar land use classification such as 
residential or industrial. The potentially worst affected locations within a NCA are selected to predict the 
impact. These are often the closest location between a noise source and the limit of the NCA, and as 
such provide a conservative assessment. NCAs used in the assessment are identified in Figure 6-11 
with additional details provided in Table 3.2 in Appendix F.  

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 noisiest 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 Industrial Noise Policy (INP) (NSW 
Environment Protection Authority, 2000). 

6.5.2 Existing environment 

Noise sensitive receivers 

The sensitive receivers are confined to a number of distinct areas that can be split into 11 catchments. 
These NCAs contain similar receivers as summarised in Table 6-25. Also, shown in the table are the 
specific single non-residential and commercial receivers that are located within, however considered 
separately to, each NCA. Figure 6-11 shows the receivers and NCAs.  

Table 6-25 Noise catchment areas and separate receivers  

NCA Representative 
background 
monitoring 
location/map ID 

Address NCAs and individual receivers  Approximate 
number of 
receivers 
and location 
relative to 
the proposal  

01 BG01/NM01 901 Appin Road, Gilead Residential: Medium to high density 
single and multi-storey dwellings 

39: east 

Recreational: Noorumba reserve 

02 BG08/NM08 1/16 Kellerman Drive, 
St Helens Park 

Residential: Medium to high density 
single and multi-storey dwellings 

449: east  

Recreational: Denfield Green and 
Spence Reserve 

Child care centre on Mackinnon Street 
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NCA Representative 
background 
monitoring 
location/map ID 

Address NCAs and individual receivers  Approximate 
number of 
receivers 
and location 
relative to 
the proposal  

03 BG02/NM02 36 Francisco Crescent, 
Rosemeadow 

Residential: Medium to high density 
single and multi-storey dwellings 

604: west  

Three recreational receivers as Oswald 
Reserve, Falstaff Reserve and Gabun 
Gjaaja Reserve 

Two child care centres as Rosemeadow 
pre-school and Billy Bear pre-school 
along Copperfield Drive 

Five commercial receivers on Archibald 
Crescent and Glendower Street 

04 BG04/NM04 23 Baynton Place, 
St Helens Park 

Residential: Medium to high density 
single and multi-storey dwellings 

650: west 

One recreational receiver as Fiveash 
Reserve and Dog Park 

Three educational institutions as St 
Helens Park Public school and child 
care centre; Little Peoples Early 
Learning Centre and St Helens Park 
World of Learning 

Numerous commercial receivers 
identified within St Helens Park suburb 

05 BG03/NM03 10 Miranda Place, 
Rosemeadow 

Residential: Medium to high density 
single and multi-storey dwellings 

643: east  

Three recreational receivers as Ceres 
Reserve, Ophelia Reserve, Heydon 
Park and Rizal Par 

Two educational institutions as 
Rosemeadow public school and John 
Therry Catholic High School 

Two places of worship identified as Our 
Lady Christian Parish along Demetrius 
Road and Rosemeadow Anglican 
Church at the intersection of Copperfield 
Drive and Hamlet Crescent 

An electrical substation located 1.4 km 
west of the proposal 

06 BG09/NM09 143 Kellerman Drive, St 
Helens Park 

Residential: Medium to high density 
single and multi-storey dwellings 

388: east 

Three recreational receivers as St 
Helens Park Reserve, Moncrieff 
Reserve and Woodland Road Reserve 

One industrial receiver on Wedderburn 
Road 
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NCA Representative 
background 
monitoring 
location/map ID 

Address NCAs and individual receivers  Approximate 
number of 
receivers 
and location 
relative to 
the proposal  

07 BG05/NM05 21 Robson Crescent, 
St Helens Park 

Three recreational receivers as Julius 
Reserve, Ambarvale High school oval 
and Rosemeadow Sports Complex 

1566: west 

One educational institution as 
Ambarvale High School 

Commercial receivers identified along 
Thomas Rose Drive 

08 BG07/NM07 298 St Johns Road, 
Bradbury 

Residential: Medium to high density 
single and multi-storey dwellings 

636: east 

Three recreational receivers as Flynns 
Reserve, Manooka Reserve and Quirk 
Reserve 

One commercial receiver located on 
Woodland Road 

09 BG06/NM06 8 Milvay Place, 
Ambarvale 

Residential: Medium to high density 
single and multi-storey dwellings 

743: west 

Three recreational receivers as 
Fieldhouse Park, Nurra reserve, Shield 
Reserve and Rixon Hill Reserve 

One child care centre as Clown 
Kindergarten 

One Place of worship as Campbelltown 
Church of Christ 

One educational institution as Thomas 
Reddall High school 

Multiple commercial receivers identified 
along Woodhouse Drive, Defarge Way 
and Dickens Road 

10 BG07/NM07 298 St Johns Road, 
Bradbury 

Residential: Medium to high density 
single and multi-storey dwellings 

805: east 

Two educational institutions as 
Sherwood Hills Christian School and 
Bradbury Public School 

One childcare centre as Little Leaders 
Early Learning Centre 

Multiple commercial receivers identified 
within the suburb or Bradbury 

Industrial commercial receiver identified 
as Campbelltown Silos 
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Figure 6-11 Noise catchment areas (NCAs) and noise monitoring locations 
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Background noise monitoring 

The environment in which the proposal would be built is a combination of urban and rural settings. Noise 
sources in the existing environment are mainly influenced by road traffic noise from Appin Road. 
Table 6-26 and Table 6-27 describes the existing noise environment at various locations along the length 
of the proposal footprint and at varying times of day. The data shown indicate sound levels collected 
over a 15-minute (averaging) period (Leq(15min)) and RBLs.  

Table 6-27 also shows the general background noise level at nine locations (L90(15min)). 

Table 6-26 Unattended long-term noise measurement levels 

Location ID Address Measured noise level dBA 

Day  
(7 am to 6 pm) 

Evening  
(6 pm to 10 pm) 

Night  
(10 pm to 7 am) 

Leq(15min) RBL Leq(15min) RBL Leq(15min) RBL 

BG01/NM01 901 Appin Road, Gilead 71 45 68 39 48 32 

BG02/NM02 36 Francisco Crescent, 
Rosemeadow 

62 50 58 42 55 32 

BG03/NM03 10 Miranda Place, 
Rosemeadow 

59 46 55 38 57 34 

BG04/NM04 23 Baynton Place, 
St Helens Park 

66 47 63 44 61 35 

BG05/NM05 21 Robson Crescent, 
St Helens Park 

70 56 69 54 66 38 

BG06/NM06 8 Milvay Place, 
Ambarvale 

56 47 53 44 51 36 

BG07/NM07 298 St Johns Road, 
Bradbury 

62 48 60 43 56 34 

BG08/NM08 1/16 Kellerman Drive, 
St Helens Park 

65 43 60 40 54 33 

BG09/NM09 143 Kellerman Drive, 
St Helens Park 

59 42 59 40 54 32 
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Table 6-27 Attended short-term noise monitoring results 

Location Date Start time Leq(15min) 
dBA 

L90(15min) 
dBA 

Comments 

BG01 12/09/2017 5:20 pm 71 52 • Car pass-by south bound on Appin Road 
up to 75 dB 

• Car pass-by north bound on Appin Road 
up to 75 dB 

• Truck pass-by up to 77 dB 
• Bus pass-by up to 77 dB 

BG02 13/09/2017 10:05 am 52 46 • Car pass-by on Appin Road between  
47–49 dB 

• Truck pass-by up to 61 dB 
• Trees rustling up to 55 dB 
• Birds chirping up to 54 dB 

BG03 12/09/2017 3:05 pm 55 45 • Airplane pass-by up to 50 dB 
• Car pass-by up to 53 dB 
• Truck pass-by up to 65 dB 

BG04 12/09/2017 1:40 pm 54 40 • Truck pass-by up to 70 dB 
• Car pass-by up to 52 dB 

BG05 12/09/2017 12:00 pm 60 47 • Car pass-by on Appin Road dominant 
noise source 

• Truck pass-by up to 73 dB 

BG06 12/09/2017 4:00 pm 50 43 • Airplane pass-by up to 57 dB 
• Car pass-by up to 45 dB 
• Truck pass-by up to 53 dB 

BG07 12/09/2017 12:45 pm 61 49 • Airplane pass-by up to 58 dB 
• Car pass-by on St Johns Rd east bound 

up to 58 dB 
• Car pass-by on St Johns Rd west bound 

up to 69 dB 
• Birds chirping up to 59 dB 

BG08 12/09/2017 10:23 am 56 42 • Airplane pass-by up to 48 dB 
• Car pass-by on Kellerman Drive east 

bound up to 66 dB 
• Car pass-by on Kellerman Drive west 

bound up to 72 dB 
• Birds chirping up to 43 dB 

BG09 12/09/2017 8:47 am 59 44 • Airplane pass-by up to 60 dB 
• Car pass-by on Kellerman Drive east 

bound up to 64 dB 
• Car pass-by on Kellerman Drive west 

bound up to 69 dB 
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6.5.3 Criteria 

Assessment criteria 

The following sections summarise the criteria which has informed the noise assessment. Further detail is 
provided in Appendix F.  

Construction noise assessment criteria 

The Interim Construction Noise Guideline (ICNG) establishes construction noise management levels 
(NMLs) for a number of sensitive receiver-types (EPA, 2009). 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 cover Monday to Friday 
between 7 am and 6 pm and Saturday between 8 am and 1 pm. 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.  

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 (section 6.5.2) 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 6-28 shows the management levels for 
construction noise on residential receivers and how they are applied to the proposal during standard and 
non-standard hours for construction work (termed ‘out of hours’ work). As noted above, due to the 
density of residential receivers in the study area, representative receiver locations were selected to 
monitor noise. Calculations were then undertaken to assess a potentially worst-case impact. 

Table 6-28 Construction noise management levels for residential receivers and working hours 

Time of day NML 
LAeq(15minute)1, 2 

How they are applied 

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

Noise affected 
RBL + 10 dB 

The noise affected level represents the point above which there 
may be some community reaction to noise: 
• Where the predicted or measured LAeq(15minute) is 

greater than the noise affected level, the proponent should 
apply all feasible and reasonable work practices to meet the 
noise affected level 

• The proponent should also inform all potentially impacted 
residents of the nature of work to be carried out, the 
expected noise levels and duration, as well as contact 
details. 
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Time of day NML 
LAeq(15minute)1, 2 

How they are applied 

All times Highly noise affected 
75 dB(A) 

The highly noise affected level represents the point above which 
there may be strong community reaction to noise. 
Where noise is above this level, the relevant authority (consent, 
determining or regulatory) may require respite periods by 
restricting the hours that the very noisy activities can occur, 
taking into account: 
• Times identified by the community when they are less 

sensitive to noise (such as before and after school for work 
near schools, or mid-morning or mid-afternoon for work near 
residences) 

• If the community is prepared to accept a longer period of 
construction in exchange for restrictions on construction 
times. 

Outside 
recommended 
standard hours 

Noise affected 
RBL + 5dB 

A strong justification would typically be required for work outside 
the recommended standard hours. 
The proponent should apply all feasible and reasonable work 
practices to meet the noise affected level. 
Where all feasible and reasonable practices have been applied 
and noise is more than 5 dB above the noise affected level, the 
proponent should negotiate with the community. 

Note 1 Noise levels apply at the property boundary that is most exposed to construction noise, and at a height of 1.5 metres 
above ground level. If the property boundary is more than 30 metres from the residence, the location for measuring or predicting 
noise levels is at the most noise-affected point within 30 metres of the residence. Noise levels may be higher at upper floors of 
the noise affected residence 

Note 2 The RBL is the overall single-figure background noise level measured in each relevant assessment period (during or 
outside the recommended standard hours). The term RBL is described in detail in the NSW Industrial Noise Policy (EPA 2000). 

Non-residential receivers 

There are a number of non-residential noise-sensitive receivers in the area. Criteria for the applicable 
non-residential noise sensitive land uses that apply when the premises are in use are outlined below: 

• Childcare centres (sleeping rooms): 45 dBA LAeq(15-minute) as measured inside the building 
• Places of worship: 55 dBA LAeq(15-minute) 
• Hospitals: 55 dBA LAeq(15-minute) 
• Schools: 55 dBA LAeq(15-minute)  
• Active recreation areas: 65 dBA LAeq(15-minute) 
• Passive recreation areas: 60 dBA LAeq(15-minute)  
• Commercial: 70 dBA LAeq (15-minute) 
• Industrial: 75 dBA LAeq(15-minute). 
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Final criteria 

The criteria in Table 6-28 were used in conjunction with the short-term and long-term noise monitoring to 
determine NMLs for the assessed receivers. Table 6-29 lists the proposal-specific NMLs.  

Table 6-29 Noise management levels for the noise catchment areas 

NCA Representative 
receiver type 

NML Leq(15min) dBA 

Day: standard 
hours 

Day: outside of 
standard hours 

Evening Night 

NCA01 BG01 55 50 44 37 

NCA02 BG08 53 48 45 38 

NCA03 BG02 60 55 47 37 

NCA04 BG04 57 52 49 40 

NCA05 BG03 56 51 43 39 

NCA06 BG09 52 47 45 37 

NCA07 BG05 66 61 59 43 

NCA08 BG07 58 53 48 39 

NCA09 BG06 57 52 49 41 

NCA10 BG07 58 53 48 39 

NCA11 BG06 57 52 49 41 

Construction noise (sleep disturbance) assessment criteria 

The Road Noise Policy (RNP) (EPA, 2011) describes a maximum night-time noise level (LAmax) as being 
the RBL + 15 dB above which sleep disturbance may occur. The RNP then goes on to state that:  

• Maximum internal noise levels below 50–55 dBA would be unlikely to result in people’s sleep being 
disturbed  

• If the noise exceeds 65–70 dBA once or twice each night, the disturbance would be unlikely to have 
any notable health or wellbeing effects.  

The guidance within the RNP indicates that internal noise levels of 50–55 dBA are unlikely to cause 
people’s sleep to be disturbed. Assuming that receivers may have windows partially open for ventilation, 
a 10 dB outside-to-inside correction has been adopted as indicated in the ICNG. Therefore, a sleep 
disturbance screening criterion of Lmax 65 dBA has been adopted. 

Construction traffic noise assessment criteria 

As stated in the RNP application notes, the consideration of mitigation would only be required where 
additional traffic on existing roads creates an increase of more than 2 dBA at existing sensitive receivers. 
This corresponds to a traffic volume increase of minimum 60 percent, provided the mix of light and heavy 
vehicle traffic is generally similar. 

Construction vibration assessment criteria 

Construction vibration can have two potential impacts, for which limits have been set: 

• Loss of amenity due to human comfort impacts 
• Cosmetic damage. 

Importantly, cosmetic damage is regarded as minor in nature, it is readily repairable, and it does not 
affect a building’s structural integrity. 
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Loss of amenity due to human comfort impacts 

Assessing Vibration: A Technical Guideline provides values for continuous, transient and intermittent 
vibration activities that are based on a vibration dose value (VDV) rather than a continuous vibration 
level. The level and duration of vibration and the number of times it occurs during the day or at night is 
used to set the VDV. Table 6-30 lists the recommended VDVs for intermittent vibration-generating 
activities that have been adopted for this assessment. 

Table 6-30 Adopted construction vibration goals 

Location Assessment period Annoyance VDV goal m/s1.75 

Preferred Maximum 

Critical areas  Day or night 0.10 0.20 

Residences Day 0.20 0.40 

Night 0.13 0.26 

Offices, schools, educational 
institutions, and places of worship 

Day or night 0.40 0.80 

Workshops Day or night 0.80 1.60 

Notes:  M/s1.75 represents the standard time period recognised in the assessment criteria. Critical areas include locations such 
as hospital operating theatres, precision laboratories) 

Cosmetic damage 

There is currently no Australian Standard that provides guidance for assessing cosmetic building 
damage caused by vibration. As such, German Standard DIN 4150 Part 3 Structural Vibration – Effects 
of Vibration on Structures has been adopted. Appendix F provides more detail on the limits adopted to 
support the REF. 

Heritage structures 

A conservative vibration damage screening (trigger) level of 7.5 mm/s has been adopted for the heritage 
items listed in the proposal and has been established with reference to the minor cosmetic damage 
criteria in British Standard BS 7385 Part 2-1993. The vibration levels specified in this standard are 
designed to minimise the risk of threshold or cosmetic surface cracks, and are set well below the levels 
that have potential to cause damage to the main structure. Where a historic building is deemed to be 
sensitive to damage from vibration (structurally unsound), a conservative superficial cosmetic damage 
criterion of 3 mm/s peak component particle velocity (based on DIN 4150) may be applicable. 

Safe working distances for vibration intensive plant 

The propagation of vibration emitted from a source is site-specific. It depends on the vibration energy 
generated by the source, the vibration frequency, the localised ground conditions and the interaction of 
structures and features that can dampen vibration. The recommended safe working distances for plant in 
Table 6-31 are taken from the Transport for NSW Construction Noise Strategy (Transport for NSW, 
2016). Consistent with BS 7385:2-1993 and the Assessing Vibration Guideline, the recommendations 
are for the practical management of potential vibration to minimise the likelihood of cosmetic damage to 
buildings and disturbance or annoyance in humans. The safe working distances are conservative. They 
were developed for activities where the vibration would be from a continuous source and its impact on 
typical residential buildings. 
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Table 6-31 Recommended safe working distances for vibration intensive plant 

Plant item Rating/description Safe working distance (m) 

Cosmetic damage1,3,4 Human response2 

Appin Road upgrade 

Vibratory 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 t excavator) 2 7 

Medium Hydraulic 
Hammer 

(900 kg – 12 to 18 t excavator) 7 23 

Large Hydraulic 
Hammer 

(1600 kg – 18 to 34 t excavator) 22 73 

Kellerman Drive drainage upgrade 

Profiler Wirtgen W210 4 5 40 6,7 

Vibratory Roller < 100 kN (Typically 2–4 tonnes) 6 20 

 < 300 kN (Typically 7–13 tonnes) 15 100 m 

Note 1: Referenced from British Standard BS 7385:2-1993 Evaluation and measurement for vibration in buildings Part 2. 

Note 2: Referenced from DEC’s Assessing Vibration: a technical guideline (EPA, 2006) 

Note 3: Referred to 15 mm/s vibration limit 

Note 4: More stringent conditions may apply to vibration sensitive structures  

Note 5: Roads and Maritime Maintenance Noise Estimator (Roads and Maritime, 2017) 

Note 6: Calculated distance assumed compliance with 15 mm/s vibration limit for dwellings and buildings of similar design 
and/or occupancy (DIN4150)) 

Note 7: Minimum working distance for human response for asphalt profiler calculated in Appendix F.  

Operational road traffic noise 

Residential receivers  

The proposal includes the widening of Appin Road, upgrade of existing intersections and creation of new 
intersections, which has the potential to increase noise levels on existing roads. Where an existing road 
is redeveloped and it changes functional class, it is considered a new road according to the Noise 
Criteria Guideline (Roads and Maritime, 2015c). Based on a review of the predicted change in traffic 
volumes, no roads are considered to be changing functional class as a result of the proposal, therefore 
all roads are assessed against the redeveloped and minor works criteria. Table 6-32 provides a 
summary of the criteria for residential receivers applicable to redeveloped roads.  
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Table 6-32 Operational road traffic noise criteria for residential receivers 

Road category Type of project/land use Assessment criteria dBA 

Day 
7 am–10 pm 

Night 
10 pm–7 am 

Freeway/arterial/sub-
arterial/collector1 roads 

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

Leq(15hr) 60 dBA Leq(9hr) 55 dBA 

Existing residences affected by noise 
from new freeway/arterial/sub-arterial 
road corridors 

55 dBA Leq(15hr) 50 dBA Leq(9hr) 

Existing residences affected by noise 
from a transition zone between new 
and redeveloped roads 

55–60 dBA Leq(15hr) 50–55 dBA Leq(9hr) 

Existing roads Minor works Existing noise + 2 dB: equivalent to about 
a 60 per cent increase in traffic2 

Note 1:  According to the Noise Criteria Guideline (Roads and Maritime, 2015c), collector roads are considered the same 
category as sub-arterial roads  

Note 2:  Where the noise levels increase by more than 2.0 dB during the build scenario, the existing road criteria (daytime 
60 dBA and night-time 55 dBA) is applied. 

The RNP also specifies relative increase criteria (RIC) that are intended to protect residential amenity 
from excessive increases in noise from a newly operational road. This equals the Leq(15hr) plus 12 dB.  

Non-residential receivers 

There are a number of non-residential receivers in the study area. Table 6-33 provides a summary of the 
criteria for the applicable non-residential noise sensitive land uses that apply when the premises are in 
use. 

Table 6-33 Road traffic noise assessment criteria for non-residential sensitive land uses 

Existing sensitive land use External assessment criteria dBA 
(Leq(1hr)) 

Day Night 

School classrooms 50 – 

School play areas 55 – 

Open space (active use) 60 – 

Child care facility sleeping rooms 45 – 

Child care facility indoor play areas 50 – 

Child care facility outdoor play areas 55 – 

Places of worship 50 50 

The Noise Criteria Guideline (Roads and Maritime, 2015c) 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. This criterion apples to the existing roads in the proposal footprint and extends to cover 
adjacent roads outside of the proposal footprint.  
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Sleep disturbance during operation 

The guidance within the RNP indicates that internal noise levels of 50–55 dBA are unlikely to cause 
sleep awakenings. Therefore, at levels above 55 dBA, sleep disturbance would be considered likely. 
Assuming that receivers may have windows partially open for ventilation, a 10 dB outside to inside 
correction has been adopted as indicted in the ICNG. Therefore, a sleep disturbance screening criterion 
of 65 dBALmax has been adopted. 

6.5.4 Potential impacts 

Construction – Appin Road upgrade 

Construction noise assessment 

While the construction staging would be confirmed during detailed design, each of the main design 
features would involve the use of different types of equipment in a given area at various times of the day. 
This information has been used to define the combined noise output (sound power level) generated in a 
scenario for a given location at a given time. 

This is a combination of using various equipment, operating at the same time, at its maximum output, at 
the nearest location to the closest sensitive receiver(s) in the NCA. As such, they provide a worst-case 
view of potential noise impacts as there would be no real probability of these conditions happening 
onsite. Nonetheless, it adopts the precautionary principle to account for variability in modelling 
predictions and uncertainty in the construction staging.  

The construction assessment has been based on the work stages, and activities outlined in 
section 3.3.1. Six construction scenarios were assessed, based on the work activities. These scenarios 
include: 

• SC01 – Site establishment and corridor cleaning 
• SC02 – Utilities and drainage infrastructure 
• SC03 – Bulk earthworks 
• SC04 – Paving/asphalting 
• SC05 – Construction compound site establishment  
• SC06 – Installation of retaining walls/noise walls.  

Each scenario has been assessed as occurring during the day, evening and night assessment periods. 

Additionally, for the three stages where the proposal would be built, relevant scenarios were assessed at 
three locations where the work would occur, comprising: 

• Stage 1 – Northern access to Mt Gilead subdivision  
• Stage 2 – Northern extent of Mt Gilead subdivision to north of Fitzgibbon Drive  
• Stage 3 – Mt Gilead South and the St Johns Road Intersection. 

Appendix F provides more detail on the assessment locations and details the modelling predictions 
covering the impact on all receivers from undertaking the activities.  

Table 6-34 summarises the assessment of construction scenarios with the lowest and highest sound 
power level for each location (SC02, SC03 and SC05), and indicates exceedances through:  

• Dashed cells are below the NMLs 
• Numbers (red text) are above the NMLs 
• Numbers (bold and underlined) are predicted to exceed the 75dBA “highly noise affected” levels. 

Where an NCA is below the NML for all construction scenario’s, it is not shown in the table.  
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Table 6-34 Construction activity noise impact summary – worst case predictions at residential receivers  

NCA NML Worst-case Predicted noise level (Leq(15min), dBA)2 

Stage 1 Stage 2 Stage 3 

A B C A B C A B C 

HNA1 D1 DOOH1 E1 N1 SC05 SC02 SC03 SC02 SC03 SC05 SC02 SC03 SC02 SC03 SC05 SC02 SC03 SC02 SC03 

Residential 

NCA01 75 55 50 44 37 45 39 47 48 56 – – – – 44 – 46 54 58 66 

NCA02 75 53 48 45 38 33 43 51 49 57 >90 80 88 83 >90 >90 44 52 40 48 

NCA03 75 60 55 47 37 – 42 50 46 54 58 78 86 85 >90 58 44 52 39 47 

NCA04 75 57 52 49 40 – – – – 42 60 72 80 76 84 60 – – – 43 

NCA05 75 56 51 43 39 – – – – 41 55 79 87 85 >90 55 – – – 44 

NCA06 75 52 47 45 37 – – – – – – – 63 72 80 – – 44 41 49 

NCA07 75 66 61 59 43 – – – – – – – 61 57 65 – – 44 38 46 

NCA08 75 58 53 48 39 – – – – – – – 46 46 54 – 82 >90 -82 90 

NCA09 75 57 52 49 41 – – – – – – – 48 50 58 – 62 70 67 75 

NCA10 75 58 53 48 39 – – – – – – – 35 33 41 – 84 >90 83 >90 

Educational Institution 

NCA07 – 55 55 – – – – – – – – 66 74 73 81 – – – – – 

Child care centre 

NCA02 – 55 55 – – – – – – – – – – – 57 – – – – – 

NCA03 – 55 55 – – – – – – – – 75 83 76 84 – – – – – 

NCA04 – 55 55 – – – – – – – – – – – 57 – – – – – 

Place of worship 

NCA04 – 55 55 – – – – – – – – – 58 59 67 – – – – – 
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NCA NML Worst-case Predicted noise level (Leq(15min), dBA)2 

Stage 1 Stage 2 Stage 3 

A B C A B C A B C 

HNA1 D1 DOOH1 E1 N1 SC05 SC02 SC03 SC02 SC03 SC05 SC02 SC03 SC02 SC03 SC05 SC02 SC03 SC02 SC03 

Commercial 

NCA02 – 70 70 – – – – – – – – – – – 89 – – – – – 

NCA05 – 70 70 – – – – – – – – – – – 76 – – – – – 

NCA08 – 70 70 – – – – – – – – – – – – – – 73 – 73 

Active recreation 

NCA03 – 65 65 – – – – – – – – – – 71 79 – – – – – 

NCA07 – 65 65 – – – – – – – – – – – 67 – – – – – 

Passive recreation 

NCA02 – 60 60 – – – – – – – – – 62 – 66 – – – – – 

NCA04 – 60 60 – – – – – – – – – – – 65 – – – – – 

NCA05 – 60 60 – – – – – – – – – – – 61 – – – – – 

NCA06 – 60 60 – – – – – – – – 81 89 84 >90 – – – – – 

NCA08 – 60 60 – – – – – – – – – – – – – – 61 – 61 

Industrial 

NCA05 – 75 75 – – – – – – – – – – 85 >90 – – – – – 

NCA07 – 75 75 – – – – – – – – – – 76 77 – – – – – 

Notes: 
HNA – Highly noise affected, D – daytime standard hours (SH), DOOH – Daytime (OOHW1), E – Evening (OOHW1 and OOHW2), N – Night-time (OOHW2) 
SC01 – Site establishment and corridor cleaning, SC02 – Utilities and drainage infrastructure, SC03 – Bulk earthworks, SC04 – Paving/asphalting, SC05 – Construction compound site 
establishment, SC06 – Installation of retaining walls/noise walls. 
A – Location A (the construction site compound), B – Location B (the intersection work), C – Location C (the main alignment). 
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Table 6-35 summarises the assessment of the construction of retaining walls (SC06), with use of an air 
track drill (SC06-A) and without (SC06-B). Both tables present the worst-case predicted exceedances of 
NMLs at nearest receivers. The full assessment is presented in Chapter 10 of Appendix F.  

Table 6-35 Construction activity noise impact summary – worst case predictions at residential receivers  

NCA NML Worst-case Predicted noise level 
(Leq(15min), dBA) 

HNA1 D1 DOOH1 E1 N1 SC06-A SC06-B 

Residential 

NCA01 75 55 50 44 37 42 38 

NCA02 75 53 48 45 38 >90 >90 

NCA03 75 60 55 47 37 89 84 

NCA04 75 57 52 49 40 88 83 

NCA05 75 56 51 43 39 90 85 

NCA06 75 52 47 45 37 >90 >90 

NCA07 75 66 61 59 43 57 52 

NCA08 75 58 53 48 39 – – 

NCA09 75 57 52 49 41 – – 

Educational Institution 

NCA04 – 55 55 – – – – 

NCA05 – 55 55 – – – – 

NCA07 – 55 55 – – 76 71 

NCA08 – 55 55 – – – – 

NCA09 – 55 55 – – – – 

Child care centre 

NCA02 – 55 55 – – 58 54 

NCA03 – 55 55 – – 66 62 

NCA04 – 55 55 – – 57 53 

NCA09 – 55 55 – – – – 

Place of worship 

NCA04 – 55 55 – – 67 62 

NCA05 – 55 55 – – 52 48 

NCA08 – 55 55 – – – – 

NCA09 – 55 55 – – – – 
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NCA NML Worst-case Predicted noise level 
(Leq(15min), dBA) 

HNA1 D1 DOOH1 E1 N1 SC06-A SC06-B 

Commercial 

NCA02 – 70 70 – – 79 74 

NCA03 – 70 70 – – 49 45 

NCA04 – 70 70 – – 52 48 

NCA05 – 70 70 – – 75 70 

NCA07 – 70 70 – – 61 57 

NCA08 – 70 70 – – – – 

NCA09 – 70 70 – – – – 

Active recreation 

NCA03 – 65 65 – – 78 73 

NCA04 – 65 65 – – – – 

NCA07 – 65 65 – – 79 75 

NCA09 – 65 65 – – – – 

Passive recreation 

NCA01 – 60 60 – – 58 53 

NCA02 – 60 60 – – 70 66 

NCA03 – 60 60 – – 51 47 

NCA04 – 60 60 – – 65 61 

NCA05 – 60 60 – – 64 60 

NCA06 – 60 60 – – 73 69 

NCA07 – 60 60 – – 50 46 

NCA08 – 60 60 – – – – 

NCA09 – 60 60 – – – – 

Industrial 

NCA05 – 75 75 – – >90 87 

NCA07 – 75 75 – – 76 72 

Notes: 
HNA – Highly noise affected, D – daytime standard hours (SH), DOOH – Daytime (OOHW1), E – Evening (OOHW1 and 
OOHW2), N – Night-time (OOHW2) 
SC06-A – Installation of retaining walls/noise walls with an air track drill  
SC06-B – Installation of retaining walls/noise walls without an air track drill 
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Construction noise summary  

More specifically, the information summarised in Table 6-34 and Table 6-35, and included in Appendix F, 
confirms the following:  

• Residents would be affected at some point while the proposal is being built especially where night 
work are carried out  

• The worst case predicted noise levels at residential properties indicated noise levels could be greater 
than 37 dBA above the daytime guidelines levels, 42 dBA during the evening and 52 dBA above the 
night time noise management levels 

• Highly noise affected residents include: 

• Residents within NCA02, NCA03, NCA04, NCA05, NCA08 and NCA10 during installation of 
utilities and drainage infrastructure (SC02) 

• Residents at NCA09 and NC10 during bulk earthworks (SC03)  

• Residents at NCA02, NCA03, NCA04, NCA05, NCA06 during installation of retaining walls 
(SC06) 

• Other non-residential receivers impacted during installation of utilities and drainage infrastructure 
(SC02), bulk earthworks (SC03) and/or installation of retaining walls (SC06), include: 

• Ambarvale High School by up to 37 dBA 

• Child care centres including on Mackinnon Street (NCA02), Rosemeadow pre-school and Billy 
Bear pre-school along Copperfield Drive (NCA03), and Little Peoples Early Learning Centre and 
St Helens Park World of Learning (NCA04) by up to 29 dBA 

• Places of worship including Our Lady Christian Parish along Demetrius Road and Rosemeadow 
Anglican Church at the intersection of Copperfield Drive and Hamlet Crescent (NCA04), and 
Rosemeadow Anglican Church at the intersection of Copperfield Drive and Hamlet Crescent 
(NCA05) by up to 12 dBA 

• Multiple recreational receivers within NCA01, NCA02, NCA03, NCA04, NCA05, NCA06, NCA07, 
NCA08 by up to greater than 30 dBA above the NML 

• Commercial receivers within NCA02, NCA03, NCA04, NCA05, NCA07 and NCA08 by up to 
19 dBA 

• Industrial receivers within NCA05 and NCA07 by up to greater than 25 dBA above the NML. 

Sleep disturbance 

As described in section 3.3.2, certain work would need to take place at night. As per Appendix F, all 
activities have been conservatively assessed for night period, however it is noted that this would be 
confirmed by the construction contractor. As described in the previous section, a person’s sleep can be 
potentially disturbed where noise levels are 15 dB above the RBL. In the case of the proposal, a 
screening criterion of 65 dB was adopted to determine if sleep disturbance would likely occur as a result 
of working at night. Table 6-36 shows the results of this assessment, which predicts exceedance of the 
screening criterion when undertaking each of the activities.  
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Table 6-36 Construction activity noise impact summary – worst case predictions at residential receivers  

NCA 
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Worst-case predicted noise level (Leq(15min), dBA) 
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NCA01 65 – – – – – – – – – – – – – – 71 

NCA02 65 – – – – – 90 84 90 87 90 90 – – – – 

NCA03 65 – – – – – – 81 90 89 >90 61 – – – – 

NCA04 65 – – – – – – 76 85 79 88 – – – – – 

NCA05 65 – – – – – – 83 92 89 >90 – – – – – 

NCA06 65 – – – – – – – 68 76 85 – – – – – 

NCA07 65 – – – – – – – 66 – 70 – – – – – 

NCA08 65 – – – – – – – – – – – 86 >90 86 90 

NCA09 65 – – – – – – – – – – – 66 75 71 80 

NCA10 65 – – – – – – – – – – – 88 >90 87 >90 

NCA11 65 – – – – – – – – – – – – – – – 

Notes: 
SC01 – Site establishment and corridor cleaning, SC02 – Utilities and drainage infrastructure, SC03 – Bulk earthworks, SC04 – 
Paving/asphalting, SC05 – Construction compound site establishment, SC06 – Installation of retaining walls/noise walls. 
A – Location A (the construction site compound), B – Location B (the intersection work), C – Location C (the main alignment). 

Construction traffic noise 

As described in section 6.4.3, vehicle movements would take place every day to build the proposal, 
make deliveries, remove material and allow the workers to travel to and from site. These would also 
include contractor staff arriving and leaving site on the fringes of the peak periods. The number of 
movements across the extent of the proposal footprint every hour would vary depending on the work 
shifts and scheduling requirements. This is in the context of an area that currently transports up to 
3,000 vehicles during the peak (refer to section 6.4.3). As stated in the RNP (NSW DECCW, 2013), 
consideration of mitigation should be considered where additional traffic corresponds to an increase 
greater than 60 per cent. Consideration of additional traffic volumes in Appendix F indicates the 
additional traffic from the construction of the proposal would correspond to an increase of less than 
60 per cent. As such, the impact of additional traffic generated noise is considered to be not significant.  

The other consideration is the change in traffic conditions along certain roads while building the 
proposal. These controls would involve traffic restrictions, potential lane closures and/or the use of stop-
go signs or temporary traffic lights. This would likely result in additional temporary traffic queues forming 
on Appin Road, Copperfield Drive, Kellerman Drive, Fitzgibbon Lane and St Johns Road. While queuing 
traffic would increase the amount of time adjacent receivers would be exposed to noise, the effects are 
unlikely to be discernible against the current background.  
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Activities at the compound may cause intermittent noise levels that may affect adjacent receivers. Noise 
generating activities at the site compound have been assessed to be equally or less noisy than other 
construction work activities; the impact of which is assessed above.  

Activity based vibration  

The proposal would likely require the use of vibration intensive plant such as a >18 tonne vibratory roller. 
The extent of impact depends on the equipment size, distance and duration. Based on the guidance in 
the Construction Noise Strategy (Transport for NSW, 2016) and BS 7385, it is considered that cosmetic 
damage may occur if the recommended mitigation measures are not implemented (see Appendix F). In 
the case of the vibratory roller up to 18 tonnes, this would need a separation distance of 25 metres away 
from any building for there to be no vibration impact risk. 

A number of receivers are located within this distance from the proposal. Alternative compaction 
methods, such as static rolling, may be required when in close proximity to vibration sensitive receivers. 
Vibration monitoring should take place to confirm vibration levels on site and establish a baseline for any 
potential impacts. 

The vibration levels for works involving vibration intensive plant equipment within close proximity to the 
identified heritage structures may exceed the vibration screening level should the structure be 
determined as an unreinforced or light framed structure (corresponding vibration limit of 7.5 mm/s). 
Vibration levels on reinforced or well-maintained structures such as Denfield homestead and the Silo are 
unlikely to exceed the screening level with the exception of the use of small vibratory roller (1–2 tonne) 
near the Silo (at 4 metres from work footprint). Investigation of alternative method for ground compaction 
within this area is recommended. 

Other heritage structures adjacent to the site are unlikely to exceed this screening level based on their 
approximate horizontal distances. 

With implementation of the appropriate vibration mitigation impacts (refer to section 6.5.5), vibration 
impacts are not expected to be significant. 

Construction – Kellerman Drive culvert upgrade 

The construction assessment of Kellerman Drive associated with the culvert upgrade has been based on 
the activities outlined in section 3.3.1. Three construction scenarios were assessed, based on the work 
activities. These scenarios include: 

• SC-KD01 – Saw cutting/road excavation 
• SC-KD02 – Pipe installation  
• SC-KD03 – Paving and finishing works. 

Table 6-37 shows the results of this assessment, which predicts exceedance of the screening criterion 
when undertaking each of the activities. 

Table 6-37 Kellerman Drive drainage upgrade construction activity noise impact summary – worst case 
predictions  

NCA NML Worst-case predicted noise level (Leq(15min), dBA) 

HNA D SC-KD01 SC-KD02 SC-KD03 

Residential 

NCA01 75 53 78 75 78 

NCA02 75 57 79 79 81 

Educational institution 

NCA07 – 55 63 58 63 
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NCA NML Worst-case predicted noise level (Leq(15min), dBA) 

HNA D SC-KD01 SC-KD02 SC-KD03 

Child care centre 

NCA03 – 55 59 – 58 

NCA04 – 55 61 56 61 

Commercial receiver 

NCA02 – 70 – - – 

Active recreation area 

NCA04 – 70 – – – 

Passive recreation area 

NCA02 – 60 – – – 

NCA04 – 60 – – – 

Notes: 
HNA – Highly noise affected, D – daytime standard hours (SH), SC-KD01- Saw cutting/road excavation, SC-KD02 – Pipe 
installation, SC-KD03 – Paving and finishing works 

Construction noise summary  

The information summarised in Table 6-37, and included in Appendix F, confirms the following:  

• Exceedances of the daytime NML up to 25 dB at residences within NCA02 and NCA04 
• Exceedances up to 8 dB for schools, and 6 dB for child care centres. 

Construction traffic noise 

Assessment of traffic impacts associated with construction of the Kellerman Drive drainage upgrade is 
provided in section 6.4. 

It is considered unlikely that the would result in an increase of road traffic noise for nearby sensitive 
receivers. Consideration should be given to the cumulative impact of noise and construction road traffic 
with Appin Road main alignment construction should these works be carried out concurrently. 

Activity based vibration 

Based on the minimum safe working distances outlined in Table 6-31, Residences have been identified 
within the minimum working distance for human response during operation of the 5-tonne and 12-tonne 
vibratory rollers. Three residential buildings have been identified within 20 metre safe working distances 
for the 5-tonne roller. Approximately 49 residential buildings have been identified within 100 metres of 
the expected work area of the 12-tonne roller. The location of these buildings is shown in Appendix F.  

Typical construction activities usually result in intermittent vibration, and shorter minimum working 
distances and mitigation may be considered once additional information about equipment selections and 
geotechnical conditions (or on-site vibration testing) is available.  
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Operation 

The operational noise assessment has been divided into the main Appin Road upgrade (from NCA01 to 
NCA07) and the St Johns Road intersection upgrade (NCA08 to NCA10).  

Appin Road upgrade 

The proposal would introduce more traffic onto the road and result in vehicles travelling closer to 
properties adjacent to Appin Road.  

In accordance with the NCG, Roads and Maritime Noise Mitigation Guidelines and Roads and Maritime 
Environmental Noise Management Manual, investigation of mitigation should be undertaken for acute 
residential receivers (refer to section 5.4 of Appendix F). Table 6-38 summarises the number of 
residential properties within each NCA that have been identified as eligible for mitigation. 

Table 6-38 Residential receivers considered for additional noise mitigation  

Receiver type and location Number 

Residential 

NCA01 – 

NCA02 38 

NCA03 53 

NCA04 61 

NCA05 66 

NCA06 64 

NCA07 – 

Total 282 

Other sensitive receivers (childcare centre, educational institution and place of worship) 

NCA02 2 

NCA03 2 

NCA04 4 

NCA05 5 

NCA07 2 

Total 15 
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Figure 6-12 shows an overview of the receivers considered for additional noise mitigation (residential 
receivers only) for the Appin Road upgrade.  

 
Figure 6-12 Overview of the receivers considered for additional noise mitigation (residential receivers 

only) 

St Johns Road intersection upgrade 

The analysis of receivers considered for additional noise mitigation has been conducted for the design 
year (2031). Table 6-39 lists the receivers where noise level increase due to the proposal is greater than 
2.0 dB and predicted noise level of the build scenario exceeds the existing road criteria (refer to section 
7.3.2 of Appendix F). 
Table 6-39 Residential receivers considered for additional noise mitigation  

Receiver type and location Number 

Residential 

NCA08 52 

NCA09 56 

NCA10 39 

Total 147 
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Figure 6-13 shows an overview of the receivers considered for additional noise mitigation (residential 
receivers only) for the St Johns Road intersection upgrade. 

 
Figure 6-13 Overview of the receivers considered for additional noise mitigation for St Johns 

Intersection (residential receivers only) 

Prediction of road traffic noise on Appin Road at St Johns Road intersection with the use of a low noise 
pavement (between Woodland Road and to the end of work boundary, north of St Johns Road 
intersection) has been carried out. Based on the predicted noise levels, incorporation of a low noise 
pavement will completely reduce all buildings eligible for consideration of further mitigation as they would 
not exceed the RNP criteria. As such, low noise pavement for the minor works at St Johns intersection 
should be considered further in during the detailed design stage. 
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6.5.5 Safeguards and management measures 

Mitigation measures  

The feasibility of the following mitigation measures was considered with regard to the residential and 
non-residential receivers in the NCAs.  

Road design and traffic management: 

• Relevant alterations to the road design to reduce road traffic noise levels could include changes to 
gradients, posted limits and administrative controls, which should be considered as part of the 
detailed design.  

Lower noise pavement surfaces: 

• Modelling results showed that provision of lower noise pavement on Appin Road would reduce the 
number of acute receivers to 160, comprising a 57 per cent reduction compared to the use of dense 
graded asphalt.  

Noise barriers: 

• Noise barriers (in the form of walls, fence or earth mounds) have been considered for groups of 
receivers eligible for the consideration of mitigation that are closely spaced in groups of four or more 

• Noise barriers considered are shown in Figure 6-14 and include: 

• On the western side of Appin Road between the entry to Helens Park and Copperfield Drive  
• On the eastern side of Appin Road between the entry to Helens Park and Kellerman Drive  
• On the western side of Appin Road between Copperfield Drive and Oswald Reserve 
• On the eastern side of Appin Road between Kellerman Drive and Coles Express Service Station 

(Lot 201 Appin Road, St Helens Park) 
• On the western side of Appin Road between substation adjacent to Oswald Reserve and 

Fitzgibbon Lane  
• On the eastern side of Appin Road between boundary of 19 Lavender Court, St Helens Park and 

driveway of 1 Denfield Circuit, St Helens Park 
• On the eastern side of Appin Road between St Helens Park Reserve and 41 Robson Crescent, St 

Helens Park 

• The provision of 5 metre noise barriers would reduce the number of acute receivers to 31 residential 
receivers, comprising a 92 per cent reduction  

• Noise barriers are subject to further feasible and reasonable considerations. 

At-property treatment: 

• At-property treatments may be considered for receivers only after considering other mitigation 
strategies (as above) 

• Where the noise levels are predicted to exceed the criteria by up to 10 dBA, architectural upgrades 
would typically be limited to upgrading door and window seals, sealing wall vents and other acoustic 
weaknesses in the facades  

• Where noise level exceed the criteria by more than 10 dBA, architectural treatments could include 
upgrading of the façade including windows and doors in addition to fresh air mechanical ventilation 
systems to allow for adequate ventilation with closed windows. 
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Figure 6-14 Proposed noise barrier locations for consideration 

Operation impacts: road traffic noise (sleep disturbance) 

Section 6.4 of Appendix F describes the potential for the changes introduced under the operational 
proposal to result in sleep disturbance. The assessment indicates that maximum noise events may 
increase at NCA01 (future Mt Gilead development), NCA03 and NCA05 (west of Appin Road), NCA02, 
NCA04 and NCA06 (east of Appin Road). 

Maximum noise levels do not qualify a receiver for consideration of mitigation, however impacts may be 
taken into account when prioritising mitigation. Detailed investigation of maximum noise levels due to the 
proposal would be undertaken during detailed design with consideration of feasible and reasonable 
noise mitigation. 

Table 6-40 lists the noise and vibration safeguards and management measures that would be 
implemented to account for the impacts identified in section 6.5.4.  
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Table 6-40 Noise and vibration 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, 2014b) 

• 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 NV1 
Section 4.6 of QA G36 
Environment Protection 

Construction noise and 
vibration 

All sensitive receivers (e.g. schools, local residents) likely to be 
affected will be notified at least [insert no. of days] prior to 
commencement of any work associated with the activity that may 
have an adverse noise or vibration impact. The notification will 
provide details of: 
• The proposal  
• The construction period and construction hours 
• Contact information for project management staff 
• Complaint and incident reporting 
• How to obtain further information.  

Contractor Detailed design/ 
pre-construction 

Core standard 
safeguard NV2 
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Impact Environmental safeguards Responsibility Timing Standard/additional 
safeguard 

Construction noise • Work will be undertaken in accordance with the Construction 
Noise and Vibration Guideline (Roads and Maritime, 2016a) 

• Stationary and directional noise sources will be orientated away 
from sensitive receivers 

• Vehicles, obstacles and stockpiles will be utilised on site to 
provide shielding to receivers, especially for static noise sources 

• Equipment that has noise levels equal to or less than the sound 
power levels in Table 12.1 of Appendix F will be used 

• The simultaneous use of high noise generating equipment will be 
limited. The use will also be limited to standard hours where 
possible 

• Plant will be switched off when not in use 
• Plant, tools and equipment will be used such that noise is reduced 

to the minimum required. 

Contractor Construction Additional Safeguard 
NV3 

Construction traffic noise The NVMP would include provisions to reduce the potential impact of 
construction traffic noise including: 
• Restricting travel routes to and from the project site to using the 

main roads (e.g. arterial roads) and to avoid local roads and roads 
where residential receivers are potentially impacted 

• Prohibiting the use of engine/compression brakes in or near 
residential areas 

• Promoting driving behaviour that reduces potential noise impacts 
• Prohibiting idling of plant and equipment engines near residential 

receivers when not in use 
• Strategic positioning of site accesses to minimise the chance of 

trucks passing by residential receivers, especially at night. 

Contractor Construction Additional Safeguard 
NV4 
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Impact Environmental safeguards Responsibility Timing Standard/additional 
safeguard 

Construction vibration  • Lower powered equipment will be used when working in close 
proximity to vibration sensitive receivers where possible 

• Building condition /dilapidation surveys will be completed both 
before and after the work and attended vibration monitoring 
undertaken when work is proposed within the specified safe 
working distances 

• Where work is required within the nominated safe working 
distance, additional vibration mitigation measures detailed in 
Table 12.2 of Appendix F will be considered. 

Contractor Construction Additional Safeguard 
NV5 

Noise and vibration 
complaints  

• Attended noise and/or vibration monitoring will be undertaken 
following a complaint. Report the monitoring results as soon as 
possible. In the case that exceedances of the management levels 
are recorded, review the situation and identify means to reduce 
the impacts to noise and vibration sensitive receivers. This is to 
include revision to the CNVMP where required. 

Contractor Construction Additional Safeguard 
NV6 

Operational noise 
mitigation 

Mitigation measures to minimise operational noise will be 
investigated, including: 
• Quieter pavement surfaces and suitability of such pavement types 

for through lanes and areas of acceleration, deceleration and 
turning movements 

• Noise barriers 
• Property treatments for residually affected receivers where 

feasible and reasonable. 

Roads and Maritime Detailed Design Additional Safeguard 
NV7 

Property treatments Where at property treatments are identified, consider implementing 
these at the commencement of construction. These treatments would 
alleviate any noise concerns/ complaints during the construction 
period. 

Contractor Construction Additional Safeguard 
NV8 
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6.6 Aboriginal heritage 
An Aboriginal Archaeological Survey Report (AASR) has been prepared for the proposal to meet the 
requirements of Division 5.1 of the NSW Environment Planning and Assessment Act 1979 (EP&A Act). 
Appendix G provides the supporting technical paper. 

6.6.1 Methodology 
Assessment of Aboriginal heritage has been undertaken in accordance with Stage 2 of the Roads and 
Maritime Procedure for Aboriginal Cultural Heritage and Consultation Investigation (PACHCI) guidelines.  

Virtus Heritage Pty Ltd was contracted by Lendlease to undertake an Aboriginal Cultural Heritage 
Assessment (ACHA) for the proposed Mount Gilead residential development (Mount Gilead Project MDP 
Lands: Aboriginal Cultural Heritage Assessment) (Virtus, 2017). This report was accompanied by an 
Archaeological Technical Report (ATR) (Mount Gilead Project MDP Lands: Archaeological Technical 
Report 2017). A large portion of the road corridor associated with the proposal was assessed as part of 
these reports. Artefact Heritage prepared a supplementary assessment for those portions of the road 
that were not previously assessed by the Virtus Heritage reports.  

An archaeological survey of the additional portions not surveyed by Virtus was undertaken in accordance 
with Stage 2 of the PACHCI and the OEH Code of Practice, and was conducted on foot on 7 September 
2017. The survey was undertaken by Julia McLachlan (Heritage consultant, Artefact Heritage), Matthew 
Alexander (Project Leader, Artefact Heritage), Lee Davison (Roads and Maritime), Denise Ezzy 
(Tharawal LALC) and Rebecca Jarvis (Tharawal LALC).  

A second survey, which focused on the proposed noise walls and Kellerman Drive culvert upgrades, was 
undertaken on 11 December 2017. The survey was undertaken by Jenifer Norfolk, Charlotte Simons and 
Allan Mawson (Tharawal LALC). Areas addressed by the initial and secondary surveys are identified in 
Table 6-41.  

The study area for the supplementary assessment was divided into five survey units, based on the 
changes since the ACHA (Virtus, 2017). For ease of reference throughout the report, Survey Units are 
numbered from 1–5, with the northernmost survey unit designated as Survey Unit 1 (SU1) and the 
southernmost, Survey Unit 3 (SU3). Survey Units 4 and 5 (SU4 and SU5 respectively) were included to 
address design alterations following the initial assessment. Table 6-41 provides details on each unit and 
are shown in Figure 6-15 and Figure 6-16. Predictive modelling was also undertaken to determine the 
likelihood of Aboriginal cultural heritage sites based on landforms and landscape features.  

Table 6-41  Survey units 

Survey unit Location 

SU1 Intersection at Appin Road and St John Road and parts of the eastern side of Appin Road 
300 meters north and south of the intersection. 

SU2 Intersection at Appin Road, Fitzgibbon Lane and Kellerman Drive. 

SU3 Intersection at Appin Road, Copperfield Drive and Kellerman Drive. 

SU4 Previously unassessed areas where noise walls have been proposed. 

SU5 Kellerman Drive culvert. 
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Figure 6-15  Aboriginal heritage study area (Artefact, 2018) 
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Figure 6-16  Aboriginal heritage survey units (Artefact, 2018) 
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6.6.2 Existing environment 
The proposal is located within the Campbelltown Local Government Area, the Parish of Menangle, and 
the County of Cumberland. It is contained within the boundaries of the Tharawal Local Aboriginal Land 
Council (Tharawal LALC). 

An extensive search of the AHIMS database was undertaken on 8 September 2017 (Artefact,2017), refer 
to Figure 6-17. There are no registered sites within or in close proximity (within 200 metres) to the study 
area. An updated AHIMS search was completed in, no additional sites were identified.  

The closest recorded site to the current study area is approximately 230 metres east of the northern 
most part of SU3 and registered as AHIMS #52-2-3221 as an artefact scatter. The majority of registered 
Aboriginal sites are located to the southeast of the current study area, within the Mount Gilead project 
area. These include a number of artefact surface finds and PADs.  

Previous mapping of archaeological sensitivity was completed in the ACHA (Virtus, 2017), which 
identified areas of high, moderate and low archaeological sensitivity, as shown in Figure 6-18.  
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Figure 6-17  Extensive AHIMS search results: Additional Aboriginal Heritage Survey Areas (Artefact, 

2018) 
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Figure 6-18 Areas of potential archaeological sensitivity (Virtus, 2017)  
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6.6.3 Potential impacts 
The AHIMS search and predictive model and background investigation initially indicated that the majority 
of the study area would have a low probability of Aboriginal sites being present. The survey confirmed 
this initial assessment and found the study area predominantly comprised of undulating terrain of hill 
slopes, with no watercourses directly intersecting the study area, limiting the potential for Aboriginal sites 
to be present. The survey also confirmed that the majority of the study area has been heavily disturbed 
by the construction of roads and associated services. The areas that have not been directly impacted by 
the road, have also been disturbed in certain areas due to landscaping and the installation of utilities that 
service the surrounding residential estates.  

The parts of the study area where the noise walls may be required, are also in close proximity to 
residential areas, where disturbance associated with residential construction and service installation has 
heavily disturbed the original surface context. 

The proposed fauna fence extends on the eastern side of Appin Road to the southern extent of the 
Mount Gilead residential subdivision. Potential disturbance from the footprint of the fauna fence includes 
areas of high archaeological potential (Virtus, 2017).  

No Aboriginal objects were identified during the survey of remaining areas, confirming the predictive 
modelling, which determined that the likelihood of Aboriginal objects being present would be low due to 
distance of the study area from water, the types of landform the study area contains (hill slopes), and the 
heavy disturbance of the study area over time. It is therefore unlikely that Aboriginal objects would be 
impacted by the proposed work in areas outside those previously mapped as of high archaeological 
potential. 

The safeguards outlined in section 6.6.4 would be implemented during all stages of constructing the 
proposal. 
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6.6.4 Safeguards and management measures 
Table 6-42 lists the Aboriginal heritage safeguards and management measures that would be implemented to account for the impacts identified in 
section 6.6.3. 

Table 6-42  Aboriginal heritage safeguards and management measures  

Impact Environmental safeguards Responsibility Timing Standard/additional 
safeguard 

Aboriginal heritage The Standard Management Procedure - Unexpected Heritage 
Items (Roads and Maritime, 2015d) 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. 

Contractor Construction Core standard 
safeguard AH1 
Section 4.9 of QA G36 
Environment Protection 

Aboriginal heritage  Further assessment of Aboriginal cultural heritage would be 
completed for the proposal for areas previously identified as of 
high archaeological potential (Virtus, 2017), in accordance with 
the Procedure for Aboriginal Cultural Heritage Consultation and 
Investigation (Roads and Maritime, 2011) prior to construction 
of the fauna fence.  

Roads and Maritime Pre-construction Additional safeguard 
AH2 

Aboriginal heritage  An AHIP for would be obtained prior any works potentially 
impacting Aboriginal heritage. 

Roads and Maritime Pre-construction Additional safeguard 
AH3 
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6.7 Non-Aboriginal heritage 
A Statement of Heritage Impact (SoHI) has been prepared for the proposal in accordance with the NSW 
Heritage Office & Department of Urban Affairs and Planning NSW Heritage Manual (1996) and NSW 
Heritage Office Statements of Heritage Impact (NSW Heritage Office, 2002) (refer to Appendix H). 

6.7.1 Methodology 
The purpose of the SoHI is to assess potential impacts to non-Aboriginal heritage values as a result of 
the proposed work. The assessment includes: 

• An overview of the historical development of the study area (refer to Appendix H) 
• Identification of listed heritage items and potential archaeological remains within the study area 
• Assessment of significance of heritage items and potential archaeological remains within the study 

area 
• Recommendations on appropriate management and mitigation measures in line with statutory 

requirements. 

A site inspection of the study area was conducted by Matthew Alexander and Julia McLachlan of Artefact 
Heritage on 7 September 2017. The aim of this inspection was to identify the nature of Appin Road and 
the overall impact of the proposal on heritage items in the locality. 

For the purposes of the non-Aboriginal heritage assessment, a visual buffer zone has been defined as a 
50-metre buffer around the study area to identify potential heritage items within the immediate visual 
catchment of the project and potential visual impacts that may occur. A small area where Kellerman 
Drive crosses Mansfield Creek, is also part of the study area. The buffer zone also supports assessment 
of other potential indirect impacts on heritage fabric (for example, as a result of vibration with works 
undertaken up to 25 metres from built elements). Any reference to the study area includes reference to 
the 50-metre visual buffer zone, unless otherwise stated. 

Following completion of the SoHI (Appendix H), additional design of the fauna fence was undertaken, 
including installation of the fence to the southern extent of the Mount Gilead residential subdivision. This 
included a section of approximately 350 m south of the limit of works for the upgrade of Appin Road, 
which was not considered in the SoHI. Desktop searches did not identify the presence of heritage items 
in the area, further development in this area has been largely limited to the construction of Appin Road. 
The safeguards and mitigation for non-Aboriginal heritage detailed in this REF would be implemented for 
the proposal, and no further assessment is considered to be warranted. 

6.7.2 Existing environment 

Heritage listed items  

No sites within or near the study area are included in the Commonwealth, National or Section 170 
register. However, there are four heritage items listed on the Campbelltown LEP, one of which is listed 
on the State heritage register, that are located within the study area. These items are listed in Table 6-43 
and shown in Figure 6-19. 



 

151 | Appin Road Upgrade, Mount Gilead to Ambarvale | Review of environmental factors 

Table 6-43  SHR and LEP items located within the study area 

Name Location LEP Number  SHR Number Significance 

Denfield homestead Appin Road, St Helens Park I00540 00540 State/Local 

Silos Appin Road, Bradbury I5 – Local 

Glen Lorne – 
Landscaping and 
Archaeological site 

982 Appin Road, Gilead I55 – Local 

Raith 74 Fern Avenue, Bradbury I6 – Local 
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Figure 6-19  Heritage listed items (Artefact, 2018) 
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Denfield homestead 

The Denfield homestead is a low lying single storey Georgian colonial cottage that is located on a 
prominent knoll on Appin Road. Set back approximately 45 metres from Appin Road, the cottage is of a 
symmetrical plan and was constructed by John Farley. The cottage is constructed of sandstone brick on 
stone foundations, featuring a timber veranda beneath a continuous hipped roof (refer to Photo 6-6). 
The property is surrounded to the north, east and south by suburban development, and is bordered 
along the western boundary by Appin Road. The site’s landscaping and vegetation means that the 
homestead itself is largely screened from the adjacent roadway. 

 
Photo 6-6 View south east of Appin Road towards Denfield homestead 
Denfield homestead has State heritage significance. Denfield homestead, built 1835-1837, is of State 
historical significance as one of the earliest intact collections of buildings of its kind in the Campbelltown 
and Appin areas, retaining a significant setting and garden. 

Silos 

The silos comprise a pair of painted concrete tower silos (refer to Photo 6-7). The two separated 
concrete cylinders are each approximately 4.7 m in diameter and approximately 7.7 metres in height, 
and feature a single gabled corrugated steel roof covering over both silos. The walls of the silos are 
125 millimetres thick, steel reinforced, cast in-situ with eight equal segments with 75 millimetres wide 
reinforced concrete studs between each segment. Each silo features three symmetrically arranged 
access hatches.  

 
Photo 6-7 Silos adjacent to Appin Road 
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The silos are of local historical significance as evidence of dairying in the Campbelltown District and 
dairying practices in the 1930s. The silos are of historical significance as examples of a standard 
concrete silo design promoted by the NSW Department of Agriculture during the 1930s depression and 
associated with the NSW Government unemployment relief scheme of that period. The silos also provide 
historical evidence of the previous alignment of Appin Road. 

Glen Lorne  

Glen Lorne has local historical significance as George Marriott Woodhouse (after whom Woodhouse 
Creek is named), built a house on the property known as Glen Lorne prior to 1832. The site contains the 
foundations of the house and ruins of a dam that was established before 1832, along with remnant 19th 
century plantings. While the house ruins are no longer discernible from Appin Road, stones and the 
outline of the building footprint are still visible from aerial views. The remnant landscaping (refer to 
Photo 6-8), including three Bunya pines and early farm fencing, are visible from Appin Road. The 
remnant 19th century landscaping including Bunya pines have aesthetic significance as a landmark 
along Appin Road. 

 
Photo 6-8 Glen Lorne site, showing remnant plantings  

(Source: Office of Environment and Heritage) 

Raith 

Raith is a substantial, architect-designed Federation Bungalow style house with an attic level. The house 
is built on an extensive constructed bench surrounded on three sides with trees, and with a cliff-like 
embankment on the southern side. The house has polychrome brick walls and a massive terracotta tiled 
roof with timber framing, tall chimneys finished in roughcast render. The veranda extends around most of 
the house, and is supported by timber posts on brick piers, linked by concave curved brick balustrading.  

Raith, built 1903, is of historical significance as the rural estate of the family of Herbert Merewether, a 
prominent local family, from 1903 to 1927, and for its role as a child welfare institution from 1964 till the 
early 1990s. Raith has strong historical association with the family of Herbert Merewether, for whom the 
house was constructed, and with architects Wardell and Denning, its designers. It is a fine representative 
Federation Bungalow style residence which, with its grounds, are representative of substantial early 20th 
century rural estates in the Campbelltown area. Raith is a rare example of a substantial architect-
designed Federation Bungalow in the Campbelltown area. It is likely to have social significance for the 
people who lived in the house during its period as a child welfare institution. 
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Archaeological potential and significance  

Determining the significance of archaeological items or items of heritage significance is carried out by 
utilising a system of assessment informed by The Burra Charter: The Australia ICOMOS Charter for 
Places of Cultural Significance, 2013 (Burra Charter). The principles of the charter are relevant to the 
assessment, conservation and management of sites and relics. Consideration of the research potential 
of an archaeological resource is necessary in determining archaeological significance. In addition, the 
expected intactness or integrity of an archaeological resource influences the evaluation of research 
potential and significance. The statements of potential and significance for identified heritage items 
within the study area are: 

• Archaeological deposits associated with Early European settlement and agricultural pursuits 
(excluding the Silos) were assessed as ephemeral and unlikely to be intact. Their research potential 
is likely to be limited, although intact examples of former road surface, kerbing or access ways may 
reach the threshold of local significance as demonstrating the early development of the area 

• Archaeological remains associated with the Silos listed item would reach the threshold of local 
significance and depending on intactness may reach the threshold of State significance due to their 
research potential and rarity. A full assessment of significance would be undertaken if remains were 
to be impacted as part of an archaeological research design 

• Archaeological deposits associated with the Agricultural consolidation and dairy farming period 
(1870s-1940s) may reach the threshold of local significance, as any remains and relics would provide 
valuable information on agricultural expansion and consolidated development within the 
Campbelltown area during the late-19th to mid-20th century 

• The archaeology of the Post WWII expansion period would not reach the threshold of local 
significance, as materials associated with this phase are relatively common both locally and 
regionally. 

The potential archaeological resources of the study area are assessed by period and summarised below 
in Table 6-44. 

Table 6-44 Archaeological potential and significance of identified heritage items in the study area 

Period Potential remains Significance  Potential 

Early European settlement 
and agricultural pursuits 
(1811-1870’s) (study area) 

Evidence of fence lines, access ways, 
earlier alignments of Appin Road, 
possible 

Local (works) Nil-low 

Silos Early agricultural and commercial remains 
associated with the curtilage of LEP #I5 

Local/State High 

Agricultural consolidation 
and dairy farming (1870s-
1940s) 

Footings, evidence of fence lines, access 
ways, earlier alignments of Appin Road 

Local (works) Nil-low 

Post WWII suburban 
expansion (1940’s – 
Present) 

Road materials, services Nil High 
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6.7.3 Potential impacts 
The following provides a detailed description of the potential impact of the proposal on the four identified 
non-Aboriginal heritage items within the study area. A summary of the impacts and potential overall 
impact is provided in Table 6-45.  

Denfield homestead 

Physical impact assessment 

The proposal would involve works along Appin Road adjacent to the heritage curtilage of Denfield 
homestead, which would marginally encroach upon the southern portion of the item’s western boundary 
(refer to Figure 6-20). This would potentially result in removal of vegetation, excavation and earth 
movements in the vicinity of the heritage item’s curtilage. The impact to the heritage curtilage would be 
relatively small and would not impact significant fabric or heritage structures. Construction activities 
would be undertaken more than 25 metres away from the homestead and other structures within the 
homestead complex, and vibration impacts to this heritage item are therefore not anticipated. 

Upgrading Appin Road to a four-lane carriageway in this locality could potentially require future 
reconfiguration of the entry driveway to Denfield homestead, to be relocated from Appin Road on the 
item’s western boundary to Denfield Circuit on the item’s eastern boundary. Relocation and 
reconfiguration of the entry driveway would be subject to an update of this assessment in the future as 
the detailed design of the proposal is resolved.  

Dependent on detail design, the proposal would result in a minor physical impact to Denfield homestead.  

Visual impact assessment 

Located adjacent to the western boundary of Denfield homestead’s heritage curtilage and marginally 
encroaching on the southern portion of the item’s western boundary, the proposed works would 
potentially result in the removal of vegetation that at present screens the historic homestead complex 
from the adjacent roadway. Removal of vegetation and construction of a four-lane carriageway with the 
introduction of new retaining walls and potentially noise walls adjacent to Denfield homestead would alter 
the setting and historic landscape character of the property. It is noted, however, that the rural setting of 
Denfield homestead has been considerably altered and diminished over time. Ongoing subdivisions 
have resulted in the property being flanked to the north, east and south by medium density residential 
development. Potential visual impact to Denfield homestead from the proposal would be dependent on 
any potential impact to vegetation along the item’s western boundary, and whether or not any removed 
vegetation would be replanted as part of the scope of proposed works. It is noted that significant 
plantings within the heritage curtilage of Denfield homestead would not be directly affected. 

Dependent on detail design including impact to vegetation, the proposal would result in a minor visual 
impact to Denfield homestead. 

Silos 

Physical impact assessment 

The proposal would involve works adjacent to the curtilage of the Silos heritage item, which would 
encroach upon the southern portion of the item’s western boundary (refer to Figure 6-21). This would 
potentially result in excavation and earth movements in close proximity to the silos. Construction 
activities would be undertaken directly alongside the silos themselves, which would potentially result in 
vibration impact to the heritage item, as identified in section 6.5.4. Potential evidence of earlier 
structures, including sandstone footings and rubble embedded in the soil immediately to the south of the 
silos, are within the proposed works boundary and would be impacted by the proposal. 
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The proposal would result in a moderate physical impact to the Silos. There is potential for moderate 
indirect physical impact from works vibrations. 

Visual impact assessment 

The proposed works would encroach upon the heritage curtilage of the Silos and are understood to 
result in construction activities immediately adjacent to the Silos themselves. This would potentially 
change views to and from the Silos, including vistas toward the landmark structures for motorists 
travelling north and south along Appin Road. It is noted that the historic setting of the silos has been 
diminished over time. The item’s setting and associations were significantly impacted following 
subdivision of the former dairy property and demolition of the associated dwelling in the 1970s to make 
way for the new alignment of Appin Road. Recent residential development in the vicinity of the Silos has 
further obscured the visual setting and character of the Silos heritage item. 

The proposal would result in a minor visual impact to the Silos. 

Glen Lorne 

Physical impact assessment 

While the proposal would involve works to Appin Road that are adjacent to the Glen Lorne landscape 
and archaeological site, the proposal would not directly impact or encroach upon the item’s heritage 
curtilage (refer to Figure 6-22). As there are no remaining structures on the site, vibration impacts would 
be negligible, as the core of the site is more than 25 metres from the study area. 

The proposal would result in a neutral physical impact to the Glen Lorne site. 

Visual impact assessment 

The proposal would involve works adjacent to the heritage curtilage of the Glen Lorne landscape and 
archaeological site. Removal of vegetation and planting, and construction of a four-lane carriageway as 
part of the Mount Gilead development would potentially change views to and from the item and the rural 
landscape setting surrounding Glen Lorne, although retention of tree lines on the eastern side of 
Appin Road would ensure that any visual impacts would be negligible. 

The proposal would result in a negligible visual impact to the Glen Lorne site. 

Raith 

Physical impact assessment 

The proposal may involve construction of noise walls along Appin Road within 20 metres of the heritage 
curtilage of Raith (refer to Figure 6-23). There would be no encroachment upon the curtilage of the item 
and therefore no direct impact to curtilage, landscape, or structures. Construction activities would be 
undertaken more than 25 metres away from structures, and vibration impacts to this heritage item are 
therefore not anticipated. 

Visual impact assessment 

Located adjacent to the western boundary of Raith’s heritage curtilage and 130 meters from built 
elements of the item, the construction of the noise walls are not expected to cause any visual impacts, 
as views from Appin Road to Raith are already obstructed by road cuttings and plantings within the road 
corridor. 

Dependent on detail design including impact to vegetation, the proposal would result in no visual impact 
to Raith. 
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Table 6-45 Summary of impact to heritage items located within the proposal study area 

Heritage Item Physical Impact Visual Impact Overall Impact 

Denfield homestead Minor Minor Minor 

Silos Moderate Minor Moderate 

Raith None None None 

Glen Lorne – Landscaping 
and Archaeological site 

Neutral Negligible Negligible 
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Figure 6-20 Location of Denfield homestead heritage item within the study area (Artefact, 2018) 
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Figure 6-21 Location of Silos heritage item within the study area (Artefact, 2018) 
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Figure 6-22 Location of Glen Lorne heritage item within the study area (Artefact, 2018) 
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Figure 6-23 Location of Raith heritage item within the study area (Artefact, 2018) 
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6.7.4 Safeguards and management measures 
Table 6-46 lists the non-Aboriginal heritage safeguards and management measures that would be implemented to account for the impacts identified in 
section 6.7.3.  

Table 6-46 Non-Aboriginal heritage safeguards and management measures 

Impact Environmental safeguards Responsibility Timing Standard/additional 
safeguard 

Non-Aboriginal heritage A Non-Aboriginal Heritage Management Plan (NAHMP) will be 
prepared and implemented as part of the CEMP. It will provide 
specific guidance on measures and controls to be 
implemented to avoid and mitigate impacts to Non-Aboriginal 
heritage. The NAHMP will be prepared in consultation with the 
Office of Environment and Heritage  

Contractor Detailed design/ 
pre-construction 

Core standard 
safeguard H1 
Section 4.10 of QA 
G36 Environment 
Protection 

Non-Aboriginal heritage • The Standard Management Procedure - Unexpected 
Heritage Items (Roads and Maritime, 2015d) will be 
followed in the event that any unexpected heritage items, 
archaeological remains or potential relics of Non-Aboriginal 
origin are encountered.  

• Work will only re-commence once the requirements of that 
Procedure have been satisfied. 

Contractor Detailed design/ 
pre-construction 

Core standard 
safeguard H2 
Section 4.10 of QA 
G36 Environment 
Protection 

Non-Aboriginal heritage A heritage induction would be provided for all workers prior to 
works commencing and include the values of the sites, 
avoidance procedure, and contacts (site manager, Roads and 
Maritime heritage officer) for reporting unexpected 
archaeological finds, or inadvertent impacts to heritage items. 

Contractor Pre-construction/ 
construction 

Additional safeguard 
H3 

Loss of screening Retention of natural vegetation screening will be retained 
wherever possible throughout the design and construction. 
Where impact to vegetation cannot be avoided, planting of 
new vegetation would be carried out.  

Environmental Manager, 
Designers and All 
construction personnel  

Detailed design/ 
pre-construction/ 
post-construction 

Additional safeguard 
H4 
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Impact Environmental safeguards Responsibility Timing Standard/additional 
safeguard 

Vibration impact on Silos There is the potential risk for impacts to this heritage item from 
vibration during construction, depending on the nature of 
equipment utilised. Construction vibration damage to heritage 
items would be managed during the project, and careful 
ongoing monitoring would be required. The construction 
methodology for works adjacent to the Silos is subject to 
approval by Roads and Maritime prior to the commencement 
of works in this area. Low vibration construction tools and 
alternatives will be considered wherever possible for works 
adjacent to the Silos and outlined in the CEMP.  

Environmental Manager, 
Designers and All 
construction personnel  

Detailed design/ 
pre-construction/ 
post-construction 

Additional safeguard 
H5 

Construction of noise 
walls on Denfield 
homestead 

Construction of retaining walls close to Denfield homestead 
would not occur within two metres of the property boundary, 
nor would they impact upon the root systems of vegetation that 
runs along the property boundary. The construction of the 
noise wall at Denfield homestead would incorporate 
interpretive design elements that express elements of the 
place’s history, and integrate into the design as it develops. 
This expression can take many forms on the panels of the 
noise wall, but will keep with the recognised State significant 
values of Denfield homestead. 

Environmental Manager, 
Designers and All 
construction personnel 

Detailed design/ 
pre-construction/ 
post-construction 

Additional safeguard 
H6 
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6.8 Landscape character and visual impacts 
This section summarises the landscape character and visual impacts that are likely to occur when 
building and operating the proposal. A specialist Urban Design, Concept Landscape Design and 
Landscape Character and Visual Impact Assessment has been prepared by Clouston Associates (refer 
to Appendix I).  

6.8.1 Methodology 
Environmental Impact Assessment Practice Note: the Guidelines for Landscape Character and Visual 
Impact Assessment (EIA-N04, Roads and Maritime, 2013a) guided the landscape character and visual 
impact assessment. This included the sequence of:  

• Establishing/clarifying the existing character and sensitivity of the landscape/streetscape within and 
surrounding the proposal footprint  

• Defining the theoretical area where it would be possible to see the proposal; termed the visual 
envelope (VE) or zone of visual influence (ZVI), which was also taken as the study area 

• Considering how building and operating the proposal would impact on the area’s sensitive landscape 
values, residents, workers and other sensitive users in the ZVI.  

The landscape character and visual impact assessment used the impact ratings outlined in the above 
guidance to determine:  

• The sensitivity of each landscape character zone (LCZ) and representative viewpoint to changes in 
the form, setting, and composition of the landscape through the introduction or removal of 
components (i.e. removal of trees or introduction of buildings)  

• The scale of change in the landscape and to people’s views that would be introduced in building and 
operating the proposal.  

Potential light spill impacts were also considered. They referred to the recommended maximum light 
levels for various land use types included in Australian Standard (AS) 4282-1997 Control of the 
Obtrusive Effects of Outdoor Lighting. 

6.8.2 Existing environment 

Landscape character  

The study area is located within a gently rolling landform, increasing in elevation from north to south. 
Appin Road has been heavily modified and mostly cleared for construction of the existing road. The 
presence of Wianamatta and Hawkesbury sandstone (refer to section 6.2.2) beneath the proposal has 
resulted in weathered sandstone and shale visible in cuttings at parts of the road reserve. Remnant 
bushland increases in density in the parts of the southern portion of the study area, particularly around 
Noorumba Reserve. Low density residential development predominantly surrounds the road reserve in 
the north. Development surrounding the southern portion of the study area is limited to pasture land, 
noting the Mount Gilead subdivision would be located to the west.  

The study area has been divided into four LCZs: 

• LCZ1: Open farmland 
• LCZ2: Bushland  
• LCZ3: Tree lined residential  
• LCZ4: Open residential. 

Table 6-47 describes each zone’s characteristics, and its sensitivity to change. Figure 6-24 shows the 
location of each landscape character zone. Landscape character zone 1 extends to the southern extent 
of the study area (not shown on the figure).  
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Table 6-47 Landscape character zones 

Zone Land use characteristics Sensitivity to change  

LCZ1 open 
farmland  

• Characteristic of an open, generally flat landform 
• Overall landscape pattern is created by smooth, 

regular and uniform pasture land, with scattered 
remnant native roadside trees, shrubs and a small 
section of bushland providing filtered views 

• Absence of built form, however this zone includes 
Mount Gilead subdivision 

• Generally open views, which provide scenic 
character. 

High sensitivity due to the general 
absence of development throughout 
the zone, with a simple landform 
structure containing remnant roadside 
trees.  

LCZ2 bushland  • Character is defined by its ecological value (refer 
to section 6.2) as remnant bushland within 
Noorumba Reserve.  

Moderate sensitivity due to its 
ecological valuable flora and fauna 
and is of high visual character.  

LCZ3  
tree lined 
residential  

• Characteristic of low-density residential one or 
two storey properties located on small sized 
blocks adjacent to the road corridor 

• Extensive planted and remnant native trees line 
the road corridor 

• One reserve is set back from the road corridor 
and accessed via adjacent local roads.  

High sensitivity due to its suburban 
context with dense roadside trees. 
Due to the constrained nature of the 
zone, there is little ability to 
accommodate change.  

LCZ4 
Open residential 

• Characteristic of low-density residential one or 
two storey properties located on small sized 
blocks set back from the road corridor 

• Scattered native trees lining the road corridor, 
predominantly on the eastern side. 

Low sensitivity due to the larger 
extents of open ground and limited 
trees.  

 
Figure 6-24  Landscape character zones (Clouston, 2018) 
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Visual amenity  

Viewpoints and receivers  

The ZVI is limited by the area’s topography and the barrier effects of other natural and manmade 
features such as woodland and surrounding buildings. The ZVI is shown in Figure 6-25, and described 
further in Appendix I.  

Receivers within this area include users of Appin Road, and surrounding roads, residents, recreational 
users (including Oswald Reserve), commercial receivers, Ambarvale High School and other sensitive 
receivers. Receivers are located on both sides of the Appin Road, however much of the road is lower 
from the surrounding land, and views to the road from adjoining housing are often obscured by garden 
fences at the rear of properties.  

It is not possible to identify each individual property or residence that would be impacted by the proposal. 
Viewpoints have therefore been selected that best represent groups of receivers. They typically 
represent points in the visual envelope where the impact is expected to be the greatest. A total of 14 
viewpoints were selected in the envelope to represent the area’s visual receivers. Each viewpoint’s 
sensitivity to change was also determined based on their relativity to one another. Figure 6-26 shows the 
location of the representative viewpoints and Table 6-48 describes their location and character.  

 
Figure 6-25 Zone of visual influence 

 
Figure 6-26 Representative viewpoints 
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Table 6-48 Receiver viewpoint sensitivity 

Viewpoint Receiver representation Sensitivity to 
change  

Viewpoint 1: Looking south towards 
Campbelltown Silos along Appin Road 

• Existing road users travelling along Appin 
Road  

• Oblique or filtered views from some 
residents.  

Moderate 

Viewpoint 2: Looking west towards 
Appin Road along St Jones Road 

• Existing road users travelling along St 
Johns Road  

• Residents in the houses off St Johns 
Road. 

Low 

Viewpoint 3: Looking south along Appin 
Road close to Woodland Road Reserve 

• Existing road users travelling along Appin 
Road.  

Moderate 

Viewpoint 4: Looking east along 
Fitzgibbon Lane near Ambarvale High 
School  

• Existing road users travelling along 
Fitzgibbon Lane  

• Ambarvale High School.  

Low 

Viewpoint 5: Looking north towards 
Appin Road from Heritage Heights 
Circuit 

• Residential dwellings along Heritage 
Heights Circuit. 

Low 

Viewpoint 6: 
Looking south along Appin Road near 
intersection of Appin Road/Kellerman 
Drive 

• Existing road users travelling along Appin 
Road  

• Oblique or filtered views from some 
residents. 

Moderate 

Viewpoint 7: Looking south along Appin 
Road close to Oswald Reserve 

• Existing road users travelling along Appin 
Road. 

High 

Viewpoint 8: Looking towards Appin 
Road from Oswald Reserve 

• Recreational users of Oswald Reserve. High 

Viewpoint 9: Looking south along Appin 
Road near Roundabout at Copperfield 
Drive/Kellerman Drive intersection 

• Existing road users travelling along Appin 
Road. 

High 

Viewpoint 10: Looking east along 
Copperfield Drive towards Appin Road 

• Existing road users travelling along 
Copperfield Drive 

• Residents in the houses off Copperfield 
Drive. 

Moderate 

Viewpoint 11: Looking west along 
Kellerman Drive towards Appin Road 

• Existing road users travelling along 
Kellerman Drive 

• Residents in the houses off Kellerman 
Drive. 

Moderate 

Viewpoint 12: Looking south along 
Appin Road through a short section of 
bushland 

• Existing road users travelling along Appin 
Road. 

Moderate 

Viewpoint 13: Looking south along 
Appin Road next to rural landscape 
near proposed Mount Gilead 
subdivision 

• Existing road users travelling along Appin 
Road. 

Moderate 

Viewpoint 14: Looking south along 
Appin Road near rural landscape to the 
southern extent of the study area 

• Existing road users travelling along Appin 
Road. 

Moderate 



 

169 | Appin Road Upgrade, Mount Gilead to Ambarvale | Review of environmental factors 

Views at night 

The majority of Appin Road within the study area does not contain street lighting. Undeveloped areas 
surrounding the southern portion of the study area have few light sources, leading to low light levels in 
this area. The northern portion of the study area contains street lighting on the approaches to existing 
intersections. It is also located adjacent to light sources from surrounding residential and commercial 
development, which contribute to the area’s overall light levels and light pollution.  

6.8.3 Potential impacts 
The proposal’s impacts are a result of both the temporary disruption caused while building the proposal 
and the permanent changes to the landscape, landform and amenity once the proposal is operational. 
To ensure the proposal enhances the amenity of the streetscape and landscape it has been designed 
under the principles of Beyond the Pavement (Roads and Maritime, 2014b). This document sets out the 
processes and approaches to urban (road) design.  

Construction 

Landscape character 

The impacts to landscape character during construction would depend on the scale and type of activity 
being undertaken. The key activities that would temporarily impact landscape character are discussed in 
section 3.3.1.  

Impacts to landscape character during construction would occur through the progressive introduction of 
new structures and removal of vegetation. This would include the routine movement of equipment and 
machinery within the proposal footprint; a temporary increase in traffic congestion; amenity effects such 
as dust, noise and vibration generation; the presence of construction equipment; and use of bollards, 
fencing and hoardings. 

The utility, drainage, road widening, and intersection improvements would have the greatest impact on 
the area’s landscape values given the scale of the work within the confines of the road corridor. 
Impacts would be most notable within LCZ1 and LCZ3 where sensitivity to change is assessed as 
greatest.  

Visual amenity 

Similar to impacts to landscape character, impacts to visual amenity would be generated during 
construction. Visual impacts would be reduced though the use of boundary fencing and hoarding, which 
would partially screen construction activities from visual receivers, mitigating the impact. Views at ground 
level would be screened, whilst views to construction activities from above ground level such as elevated 
positions surrounding the proposal footprint would potentially not be screened. Whilst elevated 
residential dwellings, such as Heritage Heights Circuit (VP5), occur surrounding the proposal, from these 
locations views to the proposal occur in the midground to background and are often obscured. Elevated 
viewpoints closer to the proposal location are predominantly limited to single or double story dwellings, 
with views obscured by other buildings and boundary fences. 

Despite the sensitivity of other local receivers, exposure to visual impacts during construction would be 
intermittent and short-term on the basis that construction staff either work in the area, are only staying for 
a short period of time, or they are driving through the area. While some receivers that overlook the 
proposal would experience some visual impacts during construction, overall, the impact is not 
considered significant. 
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Light spill and night time work 

Certain activities would be required to take place at night given the need to partially or fully close the 
existing road and/or side roads. Additional site lighting would be needed to undertake any night work for 
visibility and safety reasons; both for the workers and the public. The introduced light would likely be in 
the form of high-power site lights and vehicle lights. These lights are typically white in nature and 
character. 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. Confirming whether there would be an impact would depend on the location 
of the light relative to the adjacent receivers identified above in Table 6-48. 

Operation 

Landscape character 

The landscape character of the area would be impacted by the operation of the proposal. This is 
anticipated to be greatest immediately after the proposal is built, as the proposed planting would be 
unestablished. As planting matures, the area’s landscape character would improve.  

Table 6-49 summarises the landscape impact assessment, with more detail provided in Appendix I.  

Table 6-49 Landscape character assessment  

Zone (sensitivity)  Magnitude of change  Impact  

LCZ1: high • Low: the proposal has the potential to 
impact a limited section of remnant 
vegetation.  

Moderate: the landscape has a high 
capacity to accommodate the proposal.  

LCZ2: moderate • Low: A small quantity of remnant 
vegetation would be removed within 
dense bushland. 

Moderate/low: the proposal would not 
materially affect the values of the 
character of this zone. 

LCZ3: high • High: The proposal would remove 
existing established trees within a 
suburban context.  

High: the proposal would include 
clearing of a large portion of roadside 
vegetation changing the landscape 
character of this zone. 

LCZ4: low • Moderate: the proposal would be similar 
in scale to the existing road corridor.  

Moderate/low: the proposal would not 
materially affect the values of the 
character of this zone.  

Overall, it is concluded that landscape character would be impacted the greatest at LCZ3 due to the 
removal of vegetation. These impacts would be mitigated as planting establishes over time. Impacts to 
landscape character in other zones would not change significantly as it would continue to be dominated 
by a road.  

Visual amenity 

New road infrastructure, including the widened Appin Road, upgraded intersections and associated 
vegetation removal, would negatively impact the visual amenity of surrounding receivers. Impacts are 
generally greatest where noise walls and koala fencing may be required for the proposal. However, 
these receivers would also benefit from the urban design enhancements and amenity planting included 
throughout the corridor.  

Visibility for much of the alignment is limited to road users, which would have temporary views as 
receivers pass through the area. Table 6-50 summarises the visual impacts assessed in Appendix I. 
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Table 6-50 Permanent visual impacts  

Viewpoint (receptors)  Sensitivity Magnitude 
of change  

Impact  

Viewpoint 1 
Road users and 
residents 

Moderate Low Moderate/Low: A number of trees would be removed 
within the road corridor, resulting in a minor loss or 
alteration of amenity values. 

Viewpoint 2 
Road users and 
residents 

Low Low Low: Views of the proposal are largely screened from 
this viewpoint.  

Viewpoint 3 
Road users 

Moderate High Moderate/High: The installation of noise walls would 
substantially change existing views and introduce a 
substantial new structure to the foreground and 
midground.  

Viewpoint 4 
Road users and 
Ambarvale High School 

Low Moderate Moderate/Low: Views slope down to the proposal, 
including road widening and relocation of signal poles 
and other infrastructure.  

Viewpoint 5 
Residents 

Low Negligible Negligible: Views to the proposal are largely obscured 
from this location.  

Viewpoint 6 
Road users and 
residents 

Moderate High Moderate/High: The proposal would result in new 
infrastructure, including a retaining wall and noise wall 
and removal vegetation within the road corridor.  

Viewpoint 7 
Road users and 
residents 

Moderate High High: The proposal would result in the removal of 
extensive vegetation within the road corridor.  

Viewpoint 8 
Recreational users 

High High  High: Views to the road are currently screened by 
extensive native trees from this viewpoint, which would 
be removed by the proposal. There may be 
opportunity to plant trees within Oswald Reserve to 
mitigate this impact.  

Viewpoint 9 
Road users 

Moderate High High: Existing native trees would be removed to 
accommodate the widened road, with a noise wall 
introducing substantial new infrastructure to the view.  

Viewpoint 10 
Road users and 
residents 

Moderate High Moderate/High: Removal of native trees, and change 
to the existing infrastructure within the intersection of 
Copperfield Drive would occur from the proposal.  

Viewpoint 11 
Road users and 
residents 

Moderate High Moderate/High: The proposal would result in the 
removal of native trees, and changes to the existing 
infrastructure within the intersection of Kellerman Drive 
would occur from the proposal 

Viewpoint 12 
Road users  

Moderate Low Moderate: Trees would be removed for widening of 
the road and construction of the koala fence, however 
this would not result in significant impact to the density 
of the remaining bushland.  

Viewpoint 13 
Road users 

Moderate Moderate Moderate: Views from this viewpoint would be 
impacted from removal of mature trees and installation 
of the koala fence, however would be mitigated by the 
potential future Mount Gilead subdivision.  

Viewpoint 14 
Road users 

Moderate Moderate Moderate/High: Remnant native trees would be 
removed as a result of the proposal, impacting visual 
amenity.  
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Operation: amenity planting  

The urban design strategy and plan (Appendix I) would aim to restore disturbed areas with appropriate 
landscaping treatment and native planting. Once landscaping and planting has been completed and well-
established, it is likely that local amenity along the length of Appin Road would be improved. Ongoing 
maintenance of amenity planting into the future would be undertaken to also ensure amenity is 
maintained. Amenity planting is expected to provide a long-term beneficial impact.  

Operation: light spill  

The lighting design would be confirmed at the detailed design stage. It is likely to involve a contemporary 
design that may involve the inclusion of LED lighting. This is a white light and design that would direct 
more of the light onto the road surface. This reduces light spill, back scatter and up scatter. It is assumed 
that light spill from existing intersections could be improved under the proposal. This is likely to reduce 
the light spill into adjacent properties. As such, this is considered a beneficial impact. Proposed new 
lighting along new intersections to the Mount Gilead subdivision may result in a minor adverse outcome 
as it would spread light into previously unaffected areas. There are no sensitive receivers close to this 
location, therefore the overall impact is not considered significant. 

6.8.4 Safeguards and management measures 
There are a number of urban design and landscape treatments available to improve the proposal’s 
physical design and appearance in the landscape. 

Urban design and treatment  

Components of the proposal include urban design initiatives to reduce their impact as summarised in this 
section.  

Retaining walls 

As per section 3.2.4 a number of low retaining walls (typically under one metre in height) are required for 
the proposal. A section of high retaining wall (up to five metres high) is also required.  

The following would be incorporated into the design of retaining walls: 

• General considerations: 

• Simplify where ever possible to reduce the number of variables in the wall design 
• Limit where possible the number of changes in direction both horizontally and vertically 
• Designed to follow the road’s geometry where possible 
• Use of simple wall facing material, such as besser block 
• Simple surfaces, shadow line/cope 150–200 mm off the top of the wall 
• Integration with noise walls, where combined, including use of same material where possible 

• Considerations for high noise walls: 

• Use of high quality precast concrete panel with dark neutral colours such as charcoal grey, 
matching noise walls where possible 

• Provide a gentle vertical rake – nominal 1:10 ratio 
• Vertical shadow lines on joins to break up panel elevation 
• Continuously curving top to crest or simplified number of angles 
• Potential for simple graphic panel rebate to match noise wall panels 
• Consider use of balustrade rather than adding a fence. 
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Noise walls 

As per section 6.5, noise walls may be required along sections of the eastern and western side of Appin 
Road. The final height of the wall would be determined during the detailed design, however indicatively a 
nominal height of five metres has been included in the assessment. To minimise visual impacts, a 
number of considerations would be incorporated into the design of noise walls, including: 

• Height-limited to balance noise reduction compared to visual impacts and over-shadowing 
• Formed of a smooth free-flowing visual profile without any unnecessary steps 
• Made to balance acoustic performance, durability, weathering, ease of maintenance, and 

appearance  
• Designed to follow the road’s geometry where possible 
• Maintain a smooth continuous curve in plan, limit cranks and bends.  

Fauna fencing 

As per section 6.1, a fauna fence is proposed to be implemented as part of the proposal. The fauna 
fence is shown in Figure 3-3.  

For installation and maintenance of the fence, a corridor either side is required. To minimise visual 
impact it is proposed that the corridor is restricted to five metres wide, and six metres where installation 
of a culvert is required within a 600 m section. The fauna fence would be black or green with a painted 
galvanised top plate to minimise visual impact.  

Amenity landscape planting strategy 

Section 6 of Appendix I describes the landscape treatments that are proposed to improve physical 
design of the proposal to be consistent with the proposal, landscape and urban design objectives (refer 
to section 2.3). The primary objective of the strategy is to provide an attractive semi urban road with 
scattered tree canopy with planted highlights. It is noted that the opportunity for tree planting is restricted. 
Where tree planting within the road corridor is not possible, there may be opportunities to negotiate 
plantings within adjacent properties to mitigate impacts.  
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Safeguards and management measures  

Table 6-51 lists the landscape character and visual impact safeguards and management measures that would be implemented to account for the impacts 
identified in section 6.8.3.  

Table 6-51 Landscape character and visual impact 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 and noise walls 
• Fixtures such as seating, lighting, fencing and signs 
• Details of the staging of landscape work taking account of related 

environmental controls such as erosion and sedimentation controls 
and drainage 

• Procedures for monitoring and maintaining landscaped areas 
• Details on the proposed fauna fence. 
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, 2014b)  
• Landscape Guideline (RTA, 2008) 
• Noise Wall Design Guidelines (RTA, 2006)  
• Shotcrete Design Guideline (RTA, 2005). 

Contractor Detailed design/ 
pre-construction 

Core standard 
safeguard UD1 
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Impact Environmental safeguards Responsibility Timing Standard/additional 
safeguard 

Operational light spill 
impacts 

The lighting design specification will be developed to minimise light spill 
and light glare in accordance with the provisions of AS4282-1997 
Control of the Obtrusive Effect of Outdoor Lighting. This may require the 
use of directional lighting, cut-offs or filters. 

Roads and Maritime Detailed design Additional safeguard: 
UD2 

Operational visual and 
amenity impacts 

Opportunity to improve planting, including within medians and verges, 
and adjoining private property should be investigated, and implemented 
where feasible.  

Roads and Maritime Detailed design Additional safeguard: 
UD3 

Operational visual and 
amenity impacts  

Where feasible and reasonable, opportunities to reduce the visual 
impact of built structures such as retaining and noise walls, would be 
implemented through design, and selection of materials and colours. 

Roads and Maritime Detailed design Additional safeguard: 
UD4 

Construction light spill 
impacts  

Measures to minimise the use and spill from temporary and 
construction lighting will be introduced onsite. 

Contractor Construction Additional safeguard: 
UD5 



 

176 | Appin Road Upgrade, Mount Gilead to Ambarvale | Review of environmental factors 

6.9 Socio-economic and land use 
This section describes the socio-economic and land use impacts associated with the proposal. 

6.9.1 Methodology 
The socio-economic assessment was prepared in accordance with the Environmental Impact 
Assessment Practice Note: Socio-economic assessment: EIA-N05 (Roads and Maritime, 2013c). The 
proposal occurs on an arterial road and is anticipated to have few localised impacts to the communities 
surrounding Appin Road. As such, a basic level of socioeconomic assessment was applied.  

The socio-economic assessment: 

• Identified the existing socio-economic characteristics of the study area through desktop research, 
reviewing secondary-source quantitative data, undertaking limited primary research, in particular 
referring to: 

• Census data (Australian Bureau of Statistics – Census Quick Stats, 2016)  
• Publicly available information on local community structure and patterns such as that derived from 

Campbelltown City Council’s website. 

• Reviewed the outcome of other assessments containing relevant socio-economic themes, namely: 

• Traffic and access (refer to section 6.4) 
• Noise and vibration (refer to section 6.5) 
• Non-Aboriginal and Aboriginal heritage (refer to section 6.7 and 6.6) 
• Landscape character and visual impacts (refer to section 6.8). 

• Considered a range of land use and property information, including: 

• Existing and future land uses in the area 
• Property acquisition or leasing requirements 
• Temporary and permanent public and private property impacts 
• Conflict of consistency with land use zoning provisions in the area 
• Identified those adverse impacts that would need safeguarding or management. 

Study area 

The socio-economic and land use study area considered the demographics, social fabric and economic 
characteristics within the Rosemeadow – Glen Alpine statistical area including the suburbs of 
Rosemeadow and Ambarvale (west of Appin Road), and the Bradbury – Wedderburn statistical area, 
including the suburbs of St Helens Park and Bradbury (east of Appin Road).The study also considered to 
a limited extent, the wider local government area (LGA) of Campbelltown City Council and Greater 
Sydney Region as defined by the Australian Bureau of Statistics Census Data.  

6.9.2 Existing environment 
As discussed in section 2.1, Appin Road is a strategically important arterial road, connecting motorists 
travelling between Sydney’s south west region and the Illawarra region. Locally the road services the 
suburbs of Appin, Mount Gilead, and Campbelltown, including the Greater Macarthur Growth Area, an 
important urban growth area for Sydney. The Campbelltown City LGA covers about 312 square 
kilometres, and is situated between 30 and 55 kilometres south-west of Sydney CBD.  
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Historical development of the area has transitioned from rural farming to increasingly residential 
development. The township of Campbelltown was first settled in the early 1800’s. Since this time, 
Campbelltown’s population has steadily increased, with land set aside surrounding the township for 
public and private housing and industry. Residential development surrounding the proposal footprint first 
occurred in the 1970s, and the residential development within the suburbs of Rosemeadow, Ambarvale, 
St Helens Park and Bradbury has continued since that time. Farming land surrounding the southern 
portion of the proposal has remained.  

The existing land uses in the study area, which are reflected in the current zoning policies and 
development control provisions described in section 4.1, include: 

• Low-level rural bushland adjacent to the southern portions of Appin Road 
• Low-density residential areas dominating areas of Rosemeadow, Ambarvale, St Helens Park and 

Bradbury and associated social infrastructure  
• Public recreation facilities such as Oswald Reserve, St. Helens Skate Park and educational facilities 

such as Ambarvale High School 
• Transport infrastructure in the form of major roads (the M31 Hume Motorway and Campbelltown 

Road) and the Campbelltown train station 
• Large commercial and service premises to the north of Appin Road, including Marketfair 

Campbelltown and Macarthur Shopping Centre.  

Population and growth 

Population and growth in the area is as follows: 

• Campbelltown City LGA was 146,000 in 2011 and 157,000 in 2016, equating to an increase in 
population of eight per cent 

• The Rosemeadow – Glen Alpine statistical area had an approximate population of 20,000 in 2011 
and 21,000 in 2016, equating to an increase in population of five per cent 

• The Bradbury – Wedderburn statistical area had an approximate population of 19,000 in 2011 and 
2016, with no significant increase in population. 

The relatively low increase in population in the local area surrounding the proposal location is generally 
reflective of the area’s low population density, large areas of undeveloped land, and the farming and 
bushland in the area.  

Significant population growth is forecast for the broader area, with 35,000 new homes planned for the 
Greater Macarthur Growth Area (Department of Planning and Environment, 2017). 

Socio-economic profile 

The composition of the population helps provide information about the area’s communities and values. It 
also assists in describing how adaptable the community is likely to be to change. The study area’s 
demography in 2016 could be broadly described as young families with a higher proportion of pre-
schoolers and a lower proportion of persons at post retirement age than the broader Greater Sydney 
Region. 

Table 6-52 summarises the area’s social and economic characteristics as of 2016. 
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Table 6-52 Social and economic profile (Rosemeadow, Ambarvale, St Helens Park and Bradbury)  

Category Sub-category Characteristics (as of 2016) 

Social characteristics 

Population and 
demography  

Population • About 29,580 people lived in the area 
• There was about an equal split of males and females  
• About 44 per cent of the adult population was married, while about 39 per 

cent had never married, and the remainder were either divorced, 
separated or widowed. 

Age • An average age of 33. This was four years below the national average at 
the time 

• The resident percentage of children (under 15) was about 38 per cent, 
and the resident percentage of old people (over 65) was highest at 
Ambarvale at about 15 per cent, and about 9 per cent for the other 
suburbs.  

Cultural 
diversity 

• About 70 per cent of the resident population were born in Australia, 
followed by England (about three per cent), and New Zealand (about two 
per cent) 

• About 76 per cent of the resident population spoke English at home, 
followed by Arabic (three per cent), Samoan (two per cent) and Spanish 
(two per cent) 

• About 30 per cent of the resident population spoke two or more 
languages at home, which is lower than the Greater Sydney Region of 
36 per cent, but higher than the national average of 21 per cent 

• Christianity (and its various denominations) was the main religion at about 
67 per cent of the population followed by Islam; at about four per cent, 
and 23 per cent of the population claimed no religion 

• Aboriginal and/or Torres Strait Islander people make up about five per 
cent of the population in the study area and within each respective 
suburb. This is higher than the Greater Sydney Region and national 
averages of two per cent and three per cent respectively.  

Families and 
housing  

Families • There were 19,933 couples with children in Campbelltown LGA, 
comprising 38 per cent of all households 

• Between 2011 and 2016 the number of households with children 
increased by about six per cent in the Campbelltown LGA. 

Housing costs 
and tenure 

• The median weekly rent in Ambarvale was $330, increasing to $350 and 
$360 at Rosemeadow and Bradbury respectively. The highest median 
weekly rent was St. Helens Park at $380.  

Travel to work Car travel and 
public transport 
travel 

• Most people travelled to work by car in the area (about 88 per cent) and 
only about 16 per cent used public transport. This is consistent with the 
state and national trends, where 86 per cent and 91 per cent of people 
travel to work by car respectively, but higher than the Greater Sydney 
Region of 60 per cent 

• Motor vehicle ownership was high across all suburbs within the study 
area. 94 per cent of households owned one vehicle or more in St Helens 
Park, the highest within the study area, and 86 per cent in Ambarvale, the 
lowest in the study area. 
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Category Sub-category Characteristics (as of 2016) 

Economic characteristics 

Income Income • Median weekly income was $615 in Bradbury, $632 in Rosemeadow and 
$556 in Ambarvale. St Helens Park had a weekly median income of $718 
per week which was greater than the other suburbs, and the state ($664) 
and national ($662) median incomes. 

Employment • About 61 per cent of the resident population of working age were in full-
time employment with about 26 per cent in part-time employment. 
Unemployment across the study area was about eight per cent, higher 
than the Greater Sydney Region of 6 per cent 

• The main occupations of the people from highest to lowest across the 
study area were clerical and administrative workers (1,502), technicians 
and trades (1,390), machinery operators and drivers (1,262), labourers 
(1,169), community and personal services workers (1,149) and 
professionals (1,144).  

* denotes use of 2011 ABS data where 2016 ABS data was not presently available.  

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 socioeconomic profile. 
Table 6-53 lists the social infrastructure and local businesses in the area within a 1 km radius of the 
proposal.  

Table 6-53 Social infrastructure and business (Rosemeadow, Ambarvale, St Helens Park and 
Bradbury) 

Faculty/service/business Location/number 

Social infrastructure  

Education facilities  

Rosemeadow Public School 64 Anthony Drive, Rosemeadow 

Ambarvale High School Thomas Rose Dr, Rosemeadow 

Ambarvale Public School Copperfield Dr, Ambarvale  

St Helens Park Public School Kellerman Dr, St Helens Park 

Bradbury Public School Jacaranda Ave, Bradbury  

Health, emergency and aged care services 

Rosemeadow Community Health Centre 5 Thomas Rose Dr, Rosemeadow  

Sport, recreation and cultural facilities 

Oswald Reserve 311 Appin Road, St Helens Park 

Ophelia Reserve Cnr of Hamlet Cres & Ophelia St, Rosemeadow 

Heydon Park 245 Copperfield Dr, Rosemeadow 

Julius Reserve 1 Fitzwater Way, Rosemeadow 

Rosemeadow Sports Complex 77 Dickens Rd, Rosemeadow 
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Faculty/service/business Location/number 

Rixon Hill Reserve 15 Whitechapel Cl, Ambarvale 

Dickens Reserve 63/65 Dickens Rd, Ambarvale 

Shiel Reserve 10 Micawber St, Ambarvale 

Fieldhouse Park 56 Woodhouse Dr, Ambarvale 

Throsby Park 1 Thorsby Way, Ambarvale NSW 

Startop Reserve 7 Startop Pl, Ambarvale 

Boythorn Park 16 Boythorn Ave, Ambarvale  

Nurra Reserve 8 Havisham Way, Ambarvale 

Ambarvale Sports Complex Jiniwin Pl, Ambarvale NSW 

Fiveash Reserve 6 Dwyer Pl, St Helens Park 

St Helens Park Reserve Cnr of Kellerman Dr and Appin Rd, St Helens Park  

St Helens Skate Park Cnr of Kellerman Dr and Appin Rd, St Helens Par 

Woodland Road Reserve Woodland Rd, St Helens Park  

Manooka Reserve  Bradbury 

Jim Merry Reserve 23 Evergreen Ave, Bradbury 

Fishers Ghost Reserve Fishers Ghost Creek, Bradbury  

The Gordon Fetterplace Aquatic Centre 21 The Parkway, Bradbury  

Community support services 

Child care facilities 

Busy Kidz Pre-School/Long Day Care 337 Copperfield Dr, Rosemeadow 

Little Learning School 122 Dickens Rd, Ambarvale  

Little Peoples Early Learning Centre 5-7 Crommelin Cres, St Helens Park 

Billybear Preschool & Early Learning Centre 274 Copperfield Drive, Rosemeadow 

Community facilities  

Rosemeadow Anglican Church 199 Copperfield Dr, Rosemeadow 

Southwest Church of Christ Wickfield Circuit, Ambarvale  

Campbelltown Masonic Centre Wickfield Circuit, Ambarvale  

Transport facilities 

A number of bus stops are located throughout 
Rosemeadow serviced by the bus services 886, 887 and 
888  

Rosemeadow 

Nine bus stops are located throughout St Helens Park 
serviced by the bus services 888, 887and 885A 

St Helens Park 

Twenty bus stops are located throughout Bradbury 
serviced by the 885, 884, 884W, 885A and 887 services 

Bradbury  

Twenty bus stops are located throughout Ambarvale, 
serviced by the 870, 871, 872, 886, 887 and 888 services 

Ambarvale 
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Faculty/service/business Location/number 

Economic characteristics  

Business and industry 

Rosemeadow Marketplace (Note 1) Thomas Rose Drive, Rosemeadow 

Bradbury Shopping Village (Note 2) 100 The Parkway, Bradbury 

Note 1:Rosemeadow Marketplace includes a range of facilities including a butchery, liquor store, tobacconist, medical centre, 
fast food outlets and restaurants, beauty salons, a bakery, a TAB and a supermarket 

Note 2: Bradbury Shopping Village includes a range of facilities including a pharmacy, liquor store, poultry shop, post office, 
supermarket and medical centre 

Local economy  

The local economy across the study area can be assessed on a suburb by suburb basis. To the east of 
Appin Road is St Helens Park and Bradbury. St Helens Park has limited accessibility to shops and 
services, with a small array of convenient services located predominately on Woodland Road. Bradbury 
to the north however has a small shopping village, offering about twenty shops and services including a 
supermarket and a range of other small businesses and professional services.  

On the western side of Appin Road is Rosemeadow and Ambarvale. In Rosemeadow, the local economy 
is supported by the Rosemeadow Marketplace, which includes a Woolworths and local shops, 
restaurants, cafés and a public bar. Similarly, Ambarvale to the north has a primary supermarket, and 
smaller selection of services based predominately along Woodhouse Drive.  

On the boundary of Ambarvale however is Macarthur Shopping Centre which showcases over 100 
services and stores. As such, local economies likely have limited value beyond convenience, create 
limited job opportunities and generate limited economic input to the local community when compared to 
the services and economic input provided by the Macarthur Shopping Centre.  

Regional economy  

Regional business benefits from access to the M31 Hume Motorway. As such a number of retail and 
service facilities have developed along the Campbelltown Road and Narellan Road corridors which 
connect to the Highway, and account for some of the workforce from this area. Educational facilities such 
as the University of Western Sydney and TAFE, and large health facilities such as Campbelltown 
Hospital also provide employment for a proportion of the local workforce. Across the study area, four per 
cent of the population is employed by hospitals with three per cent employed by road freight industries 
(ABS, 2016).  

Community values  

Community values are those socioeconomic aspects that people hold important to their quality of life and 
wellbeing. They include physical assets, such as parks and recreational areas, as well as social factors 
such as a sense of safety and wellbeing, belonging and community diversity. Social infrastructure such 
as churches, schools, public places and local centres are also valued by the community.  

Appin Road is a major road through the area. It forms a principal link between M31 Hume Motorway via 
Campbelltown Road and Narellan Road and as such connects the region to the south-west of Sydney as 
well as the southern regions of the state and interstate. It is placed within the context of a residential and 
bushland landscape. The bushland and recreational facilities adjacent to the area are valued by the 
community, as is the area for its connectivity to the M31 Hume Motorway and as such the broader 
Greater Sydney region. Broadly however, the community values that are likely to remain important to the 
residents and workers in the area are:  
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• Retained local character, historic values, landmarks and remnant natural areas  
• Local amenity and a sense of place  
• Employment provisions for both local workers and residents 
• Community safety and security  
• Liveability and access to social support and community facilities, noting the likely need for many 

residents to travel to access these facilities  
• Access and connectivity, especially for the high commuting population.  

Existing property 

Adjacent property  

As noted in section 3.6 about 3,475 square-metres of land would need to be acquired to build the 
proposal. This would include a mixture of public and private land. Table 3-11 describes the land 
acquisition required for both land classifications in more detail.  

Public infrastructure  

The existing sections of Appin Road include public infrastructure such as the: 

• Bus route 887 on Appin Road 
• Coles Express Service Station on Appin Road 
• Recreational facilities and open spaces such as Oswald Reserve St. Helens Park and St. Helens 

Skate Park  
• Ambarvale High School, adjacent to the proposal 
• Utilities and services alongside Appin Road. 

Public infrastructure beyond the immediate proposed footprint that may be indirectly influenced are 
identified in Table 6-53.  

Land use changes and development 

As noted in Table 4-1, most of the adjacent proposal area falls within an R2: Low density residential 
zoning within Campbelltown LGA (Ambarvale, Bradbury, Rosemeadow and St Helens Park). The 
southern portions of the proposal area are adjacent to RU2: Rural landscape zoning. It is identified that 
there would be some conflict with both land zonings, however this is not expected to require land zoning 
changes due to the appropriate controls in place as described in section 6.9.3 below. 

As discussed in section 2.1, Appin Road is a key road providing connection to the proposed 210-hectare 
Mount Gilead development. A concept plan for the layout of 1,700 residential lots has been developed 
and as such, land rezoning would be required from the existing RU2: Rural landscape in the southern 
portion of the study area.  

6.9.3 Potential impacts 
The proposal aims to upgrade Appin Road, which would improve road safety and overall freight and 
commuter access and efficiency. This would have associated economic benefits locally and regionally, 
improving travel times and reducing congestion. A reduction in commuting time and additional road 
safety features would likely reduce the number of crashes, in doing so also reduce a range of associated 
costs to the community. However, to achieve these benefits there would also be a range of temporary 
impacts whilst the project is being built, and impacts to the community throughout construction and once 
operational. These impacts are identified below. 
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Construction: Socioeconomic profile 

Given that the proposal largely comprises building additional width of road on undeveloped land within 
the existing road easement, it is perceived as having minimal material impact on the socioeconomic 
profile of the area, local government area or Greater Sydney region. However, as noted in section 3.6, 
about 3,475 m2 of land would need to be acquired to build the proposal. This would include a mixture of 
public and private land, and as such would have considerable impact for some residents where private 
land is required, and to the broader community where public land is acquired. In instances where public 
land is required through either construction or permanent acquisition for the proposal, the loss or partial 
loss of roadside amenities and facilities may occur. Table 3-11 describes required land acquisition in 
more detail.  

Additionally, there would be some likely temporary socioeconomic impacts and benefits to the local 
community from building the proposal:  

• Community: community members, including families with young children which dominate the 
demographic landscape in the area, may experience minor travel delays during their commute to and 
from educational and recreational facilities (Table 6-53). However, the scale of the changes are 
unlikely to affect people’s travel or commuting habits 

• Travel to work: motorists and other road users would likely experience minor travel delays (refer to 
section 6.4.3). However, the scale of the changes is unlikely to affect people’s travel or commuting 
habits 

• Access to property: four properties with current direct access to Appin Road would be impacted by 
the proposed works, as well as the Coles Express Service Station at the south-eastern corner of 
Kellerman Drive/Appin Road/ Fitzgibbon Lane intersection. However, access to these properties 
would be maintained throughout the construction period 

• Income and employment: there may be some opportunity for localised employment while the 
proposal is being built as described below. 

Overall, the above temporary impacts to the various components of the area’s socioeconomic profile are 
not considered as significant. Identified property acquisition impacts to both individual property owners 
and the broader community through the acquisition of public land would be managed through mitigation 
and safeguard measures outlined in Table 6-54. The acquisition process for all required land would be 
carried out corresponding with Roads and Maritime policies to negotiate the sale through a transparent 
valuation and purchasing process. As such the economic impact on both the community and individual 
property owners is not expected to be substantial.  

Construction: Social infrastructure 

There is a commitment to maintain direct access to all properties within the proposal footprint (refer to 
section 6.4.3) hence the local community would retain access to homes, services and education, 
recreational and commercial facilities and retain the ability to travel between these locations. Temporary 
disruptions to local access may occur during construction. Prior to any unavoidable disruption to access, 
consultation would be undertaken with the affected property and/or business owners. There are no key 
community services located within the proposal footprint that would be likely impacted directly or 
indirectly because of the proposed works.  

Congestion and travel delays are expected to occur locally and would be temporary while the proposal is 
being built (refer to section 6.4.3). For people that use and rely on Appin Road this would result in 
potential user frustration and annoyance due to people having to allow more time to travel.  

The user enjoyment of certain social infrastructure, namely the St Helens Park Skate Park and 
recreational facilities at Oswald Reserve and Rosemeadow Sports Complex could also decline as a 
result of reduced visual amenity and traffic disruption on Appin Road which currently provides the 
primary transport route to these areas, as described above. Building the proposal would also have a 
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temporary impact on the reliability on certain transport facilities as described in section 6.4.3 and may 
impact on emergency services response times between regions either side of the road. 

Construction: Economy 

Beneficial and adverse impacts to the local economy would be temporary whilst the proposal is being 
built. The nature of these impacts would depend on the type of business, its function and its location 
relative to the study area as discussed below. For businesses directly adjacent to Appin Road that rely 
on the high traffic flow through the route, construction may lead to reduced customer interaction. 
Particularly notable in this instance is the Coles Express Service Station on Appin Road which may be 
impacted due to the perceived issue in re-entering congestion from the service station once stopping, 
and existing delays on the route due to construction already stressing travel times. Indirect impacts to 
nearby businesses may also occur due customers avoiding the surrounding areas throughout the 
building period and seeking services elsewhere. This is however expected to be an insignificant 
reduction due to many small businesses within the area likely relying on a strong local customer base. 
Beneficial local outcomes may arise through the use of a local workforce for a range of tasks throughout 
the construction process.  

Construction: Community values 

Travel delays along Appin Road while the proposal is being built are described above. The local 
community would be affected by proposal’s amenity impacts as a direct result of work activities taking 
place. It is considered that the proposal would have no material impact on the area’s community values 
except for:  

• A temporary loss in character due to building activity taking place in the area  
• Changes in the noise and air quality due to suspended particulates when travelling through the 

construction area 
• Perception of reduced safety due to the temporary increased movement of heavy vehicles and 

machinery. 

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 heavy vehicle traffic. 

Benefits 

The proposal is likely to benefit the local and regional economies through the procurement of raw 
materials and the employment of transportation and logistics businesses, manufacturing and processing 
industries, construction industries and specialist service providers (such as engineers, utility and 
drainage companies, signage and lighting companies).  

Indirectly, the proposal’s direct employees are likely to make use of regional amenities and businesses, 
which would deliver indirect economic benefit. This would be supplemented by a number of indirect jobs 
such as designers, engineers, drivers and suppliers. The workforce would be most-likely sourced locally, 
however certain specialists may by employed from across the State.  

Impacts 

The potential for temporary increased delays while the proposal is being built may affect reliability for 
delivery and/or logistic businesses as well as commuters to and from the area. It is likely that such 
businesses would promote using alternative routes or allow more time in their schedules. As such, it 
would be unlikely that any single business would be materially or quantifiably affected while the proposal 
is being built. This would be assisted by Roads and Maritime committing to minimising road user 
disruption during peak periods, consulting and communicating with businesses, and building as much of 
the proposal offline to minimise its impacts (refer to section 6.4.4). As such, the impact is likely to be 
negligible.  
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Construction: Land use 

Land use would be affected adjacent to Appin Road due to the infrastructure, earthworks and equipment 
required for construction of the proposed upgrade. The following temporary impacts are expected from 
the construction of the proposal:  

• Existing land use loss from the establishment of ancillary and satellite compounds and the 
construction footprint 

• Loss of roadside amenities and facilities within the construction footprint 
• Possible temporary and occasional utility and service loss while changes, relocations and upgrades 

are undertaken.  

Additionally, property acquisition or property leasing required for the proposal would result in permanent 
loss of existing land. Final land purchase and leasing requirements would be confirmed in the detailed 
design and all land acquisition will be carried out in accordance with the Land Acquisition (Just Terms 
Compensation) Act 1991 and its supporting policy along with the Roads and Maritime Land Acquisition 
Guide (Roads and Maritime, 2012a) for the properties outlined in Table 3-11. 

Operation: Socioeconomic profile 

Once operational, the proposal is unlikely to affect the area’s overall socioeconomic profile given that it 
would improve the traffic flow and capacity on an existing road. The specific impacts and benefits are:  

• Community members: people (including those with families) would benefit from the safety of a wider 
road and divided carriageway for commuting to and from work, facilities and services. Additional 
safety benefits are likely to result from the additional signalised intersections within the proposed 
area 

• Travel to work: travel times along Appin Road would improve under the proposal compared to if the 
proposal was not built (refer to section 6.4.2). This would benefit people travelling through the area to 
and from work in the morning and afternoon peak periods.  

• Crashes: the proposal would see a reduction in crashes (refer to section 6.9.3), an economic benefit 
to the state and a community benefit. 

Operation: Social infrastructure 

The proposal would have no permanent direct impact on the area’s social infrastructure. Once 
operational, the proposal is unlikely to affect the use, access or enjoyment of any of the infrastructure 
listed in Table 6-53. Indirectly, the travel time improvements in the area would reduce the community’s 
frustration of driving or travelling through the area when accessing various social infrastructure. As a 
result, there would likely be beneficial outcomes from the proposal, however this would be hard to 
quantify.  

Operation: Economy 

As when building the proposal, the local economy would likely benefit once the proposal is operational. 
Again, this would depend on the type of business, its function and its location relative to the proposal 
footprint.  

The proposal would improve capacity and connectivity for road users, which at a minimum should 
maintain, if not improve network capacity for this arterial road. Improvements are unlikely to have any 
quantifiable direct economic benefit however. As such, the proposal is rated as having an overall 
beneficial impact on the economy. 

Wherever possible, the proposal would be built entirely on land that is designated as a road reserve or 
on undeveloped land, omitting the requirement for extensive property acquisition. It is however expected 
that approximately 3,475 square-metres of property would be required for acquisition during the 
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construction process due to existing property boundaries impinging on the proposal footprint with limited 
capacity for engineering redesign. Required land is outlined in Table 3-11, with all but two parcels 
required currently Crown Land and as such is unlikely to impact on the local community. The acquisition 
process for all required land would be carried out corresponding with Roads and Maritime policies to 
negotiate the sale through a transparent valuation and purchasing process. As such, the economic 
impact on both the community and individual property owners is not expected to be substantial.  

Operation: Community values 

There is unlikely to be any major material impact on the area’s community values as the proposal 
involves upgrading and widening an existing road. Changes to the landscape towards the southern 
extents of tree-lined residential and bushland areas are likely to remove a large portion of remnant 
vegetation. Because of road widening and this subsequent tree removal, a reduction of green space in 
this area would fundamentally change the landscape character of this section. The integration of noise 
barriers in substitution for the roadside trees may also reduce community association to this portion of 
road, and could impact on view of residential properties. However, the road would be built to current 
(urban) design standards incorporating tree retention and new canopy coverage wherever possible. As 
such, overall it would deliver some indirect benefits locally in: 

• Improving the area’s amenity and character and improving its sense of place, whilst 
• Providing a means to safely and more efficiently commute to and from the region 
• The overall impact of the above as a result is considered to be beneficial. 

Operation: Land use 

The following operational impacts in relation to land use are expected once the proposal is complete: 

• Improved access and connectivity between Campbelltown and Illawarra regions 
• Opportunity to provide additional bus services  
• Additional stormwater and utility provisions. 
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6.9.4 Safeguards and management measures 
Table 6-54 lists the socio-economic and land use safeguards and management measures that would be implemented to account for the impacts identified 
in section 6.9.3.  

Table 6-54 Socio-economic and land use 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 Road and 
Maritimes’ Community Involvement and Communications 
Resource Manual (Roads and Maritime, 2008b). 

Contactor Detailed design/ 
pre-construction 

Core standard 
safeguard SE1 

Property acquisition All property acquisition will be carried out in accordance with 
the Land Acquisition Information Guide (Roads and 
Maritime, 2012a) and the Land Acquisition (Just Terms 
Compensation) Act 1991. 

Roads and Maritime 
project manager 

Pre-construction 
and construction 

Additional safeguard 
SE2 

Impacts on business and the 
community during construction 

Road users, including freight companies will be informed of 
changed conditions, including likely disruptions to access 
during construction. 

Construction contractor Pre-construction 
and construction 

Additional safeguard 
SE3 

Community impacts during 
construction across the 
proposal footprint 

Consultation will be undertaken with potentially affected 
residences prior to the commencement of and during works 
in accordance with the 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 
SE4 
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Impact Environmental safeguards Responsibility Timing Standard/additional 
safeguard 

Community impacts during 
construction across the 
proposal footprint 

A complaint handling procedure and register will be included 
in the CEMP. 
The complaints register will be maintained throughout 
construction. 

Construction contractor Pre-construction, 
construction 

Additional safeguard 
SE5 

Emergency Access Access for emergency vehicles will be maintained at all 
times during construction. Any site-specific requirements will 
be determined in consultation with the relevant emergency 
services agency. 

Construction contractor Construction Additional safeguard 
SE6 

Impacts to properties Consultation will be undertaken with all affected property 
owners during detailed design and construction to develop 
and implement measures to mitigate impacts on land use 
viability, infrastructure and severance. 

Roads and Maritime Detailed Design Additional safeguard 
SE7 

Temporary utility service 
interruption 

Residents and businesses will be notified before any utility 
interruption.  

Contractor Pre-construction Additional safeguard: 
SE8 

Utility relocation and 
adjustment 

A utility management plan will be prepared to include: 
• Utility company consultation 
• Maintenance and emergency access requirements 
• Construction staging and programming conflicts. 

Contractor Pre-Construction 
Construction 

Additional safeguard: 
SE9 
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6.10 Waste management and resource use 
This section describes the waste management and resource use impacts associated with the proposal. 

6.10.1 Methodology 
The assessment considered the impacts associated with: 

• Resource use and materials management during construction 
• Waste generation, management and disposal during construction 
• The operational waste and resource management strategy 
• The proposals ability to respond to waste management and resource conservation plans, policies 

and guidelines. 

The basis of the assessment was to consider the hierarchy of waste avoidance and primary resource 
use in favour of reduction, reuse and recycling, consistent with the NSW Waste Avoidance and 
Resource Recovery Act 2001.  

6.10.2 Existing environment 
Along the length of Appin Road dumped construction materials, domestic waste and general litter were 
observed as part of the site walk over (refer to Appendix D). The concentration of these materials was 
greatest in the southern portion of the site, in the less populated areas and close to the fence line hidden 
from general line of sight. Most rubbish identified was observed to be general litter or general 
construction and household materials such as bricks, concrete, wood and insulation materials. The 
quantity and isolation of rubbish was not considered evidence of uncontrolled dumping and is unlikely to 
present any environmental concerns or risks to human health. 

6.10.3 Potential impacts 

Construction 

The activities as part of the proposal would require the use of a number of resources, including: 

• Material required for road surfaces such as asphalt, concrete, aggregate and other fill materials 
• Material required for construction of ancillary infrastructure (i.e. guard rails and concrete barriers) 
• Construction water and other operational construction resources. 

Whilst the construction of the proposal would result in some increased demand on local and regional 
resources, the development of the proposal alone would not result in any resource becoming scarce or 
in short supply within the local or greater regional area. Resource requirements, particularly for water 
and general construction materials, would be determined during detailed design. 

Most of the waste generated would either be recycled or disposed offsite as general solid waste 
(depending on its type). Suspected contaminated waste, harmful materials or classifiable special wastes 
would be managed in accordance with the Contaminated Land Management Act 1997 and other relevant 
legislation. 

Where waste materials generated by the proposal cannot be reused on site, disposal would be required. 
Disposal of wastes would be undertaken in accordance with the DECC’s (2008) Waste Classification 
Guidelines: Parts 1 and 2 and to a suitably licensed waste facility. 

Table 6-55 below lists the anticipated waste streams created from building the proposal and their 
preferred management and disposal. 
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Table 6-55 Indicative waste generation  

Waste Classification Preferable management 

Excavated natural material (spoil) 
notwithstanding the potential for encountering 
contamination  

General solid (non-
putrescible) 

Recovery under exemption for reuse 
offsite or onsite 

Removed road material (concrete, asphalt, 
aggregate) 

General solid (non-
putrescible) 

Recovery under exemption for reuse 
offsite 

Demolition waste 
(pipes, bricks, corrugated iron, fibrous cement) 

General solid (non-
putrescible) 

Recovery under exemption for reuse 
offsite 

Surplus building material (fencing, sediment, 
concrete, sandbags, scrap metal) 

General solid (non-
putrescible) 

Recovery under exemption for reuse 
offsite 

Packing materials (pallets, crates, cartons, 
plastics, wrapping materials) 

General solid (non-
putrescible) 

Recovery under exemption for reuse 
offsite 

Waste residual chemicals and oils (including 
packaging and containers) 
Asbestos containing materials 

Hazardous waste Disposal to a licenced facility offsite 

Residual waste materials (e.g. oil absorbent 
materials, oily rags, spilt hydraulic fluid) 

Hazardous waste 
General solid (non-
putrescible) 

Disposal to a licenced facility offsite 

Green waste General solid waste 
(putrescible)  

Recovery offsite 
(composting/mulching) 

Domestic and food waste General solid waste 
(putrescible) 

Recovery offsite (composting) 

Generated waste has the potential to affect the local environment if it is not managed appropriately. 
Potential impacts include: 

• Runoff resulting from: 

• Accidental spillages 
• Stockpile mismanagement 
• Waste transfer 
• Poor waste storage 

• Ground contamination resulting from: 

• Untreated excavated contaminated material leaching into the surrounding environment 
• Accidental spillages 
• Incorrect disposal of contaminated materials 
• Amenity impacts through littering and attraction of pests and vermin 
• Potential waste misclassification 
• Excessive waste being diverted to landfill. 

Any associated impacts would be managed and minimised by implementing standard safeguard 
measures (Table 6-56).  
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Operation 

Materials required to maintain and repair the operational road would be minimal and consistent with any 
operational major road in the State. The volumes of waste generated from maintaining and repairing the 
operational road is expected to be minimal, however opportunities would be taken, when possible, to 
use:  

• More durable materials to limit maintenance and frequency of replacement 
• Existing materials onsite such as signposts 
• Recycled and low energy intensive materials 
• Low pollution and low environmentally degradative materials where they are performance and cost 

effective. 

Similarly, the above approach for waste management and minimisation would be used in the 
construction stage to ensure that impacts are minimised and wastes are classified, treated and disposed 
of effectively and sustainably.  
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6.10.4 Safeguards and management measures 
Table 6-56 lists the waste management and resource use safeguards and management measures that would be implemented to account for the impacts 
identified in section 6.10.3.  

Table 6-56 Waste management and resource use safeguards and management measures 

Impact Environmental safeguards Responsibility Timing Standard/additional 
safeguard 

General Waste 
Management 

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, 2014d) and relevant Roads 
and Maritime Waste Fact Sheets. 

Contactor Detailed design/ 
pre-construction 

Core standard 
safeguard W1 
Section 4.2 of QA G36 
Environment Protection 

General waste impacts Waste accumulation, littering and general tidiness will be 
monitored during routine site inspections 

Contractor Construction Additional safeguard: 
W2 

Resource minimisation Recycled, durable, and low embodied energy products will be used 
to reduce primary resource demand in instances where the 
materials are cost and performance competitive and comparable in 
environmental performance (e.g. where quality control 
specifications allow). 

Contractor Construction 
Operation 

Additional safeguard: 
W3 
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6.11 Other impacts 

6.11.1 Existing environment and potential impacts 
Table 6-57  Other impacts – existing environment and potential impacts 

Environmental 
factor 

Existing environment Potential impacts 

Hazard and Risk Hazardous materials and dangerous goods: 
Storage or handling of such materials does 
not currently occur within the study area. 
Identified impact from asbestos containing 
materials and synthetic fibre materials present 
adjacent to the study area is addressed in 
section 6.2. Fuel and oils spills may occur as 
a result of vehicle crashes.  

Small quantities and inventories of hazardous materials and dangerous goods would be required 
during construction. As a result, the transportation, use and storage of these materials would occur. 
Potential impacts to soil and water quality and workforce safety may result should spills or 
inappropriate and inadequate handling and storage measures occur. Potential impacts are not 
considered to be significant given the implantation of relevant legislation to these risks however. 
Relevant legislation includes the National Codes of Practice and Australian Standards for the storage 
and handling of dangerous goods and materials used in conjunction with the recommended 
safeguards described in section 6.11.2.  

Hazard and Risk Bushland: The proposal is adjacent to 
bushland. Therefore, the area may be prone 
to bushfires.  

Bushfires whether they are preventative burning, wildfire or unintentionally ignited, would result in the 
loss of vegetation, fauna and habitats. Bushfires can result in property damage; and pose a risk to the 
safety and health of the workforce, road users and local residences due to heat, smoke and ash 
generation. With the management controls in place as outlined in section 6.11.2, potential impacts are 
not likely to be significant.  
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Environmental 
factor 

Existing environment Potential impacts 

Air Quality Existing ambient air quality of the proposal 
area based on Campbelltown regional data 
indicates relatively consistent and ‘good-to-
very-good” air quality (Office of Environment 
and Heritage, 2016). Likely contributions to 
poorer air quality in the region are road traffic 
emissions evident through peak-hour air 
quality reductions, the surrounding industry in 
Campbelltown and natural effects such as 
bushfires throughout summer.  

Air quality impacts associated with the construction of the proposal include:  
• Dust generation due to the disturbance, movement, storage, loading, transfer and 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, laundry, swimming pools, windows and parked cars, particularly in the northern 
extent of the proposed works. This may in turn cause community complaints. Uncontrolled dust 
may also present as a traffic hazard for passing vehicles. Dust generation can be effectively 
managed and a safeguard is recommended in section 6.11.2 so that potential impacts are not 
likely to be significant 

• Traffic and equipment emissions during construction will result in a temporary and short-term 
reduction of local air quality. However, the potential impact is considered as negligible and 
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 during the 
stages of construction. The short-term and temporary impact is not likely to be significant.  

Air quality impacts associated with the operation of the proposal may include:  
• Increase in traffic related gaseous emissions which may slightly reduce the local ambient air 

quality.  
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Environmental 
factor 

Existing environment Potential impacts 

Greenhouse gas 
and climate 
change 

Transport emissions are currently the second 
largest component of NSW greenhouse gas 
emissions.  
The major source of transport emissions is 
road transport which accounts for 86 per cent 
of all NSW transport emissions (DoEE, 2014). 
Road transport includes private passenger 
vehicles (cars and motorcycles), light 
commercial vehicles, rigid trucks, articulated 
trucks and buses. This reflects the importance 
of motor vehicles for both passenger and 
freight transport within the state.  

Construction of the proposal would generate and contribute to overall greenhouse gas emissions, and 
as such, climate change from activities including:  
• Construction traffic and equipment  
• Material production  
• Indirect electricity-generation in response to the power requirements to service work site 

requirements  
• Upstream and downstream lifecycle activities (e.g. fuel extraction, processing, production, 

transport, disposal)  
• Vegetation clearance and breakdown. 
Although the proposal is expected to generate small scale greenhouse gas emissions, the scale of 
these is considered to be minor.  
The impacts of existing climate change effects could influence the construction and operation of 
proposal from the increased severity and frequency of extreme weather events and rainfall. This 
includes the possibility of localised flooding. Design has considered the effects of climate change 
through flooding and drainage assessment work addressed in section 6.3.2. Detailed design would 
consider adaptation and resilience of the proposed road design to better respond to potential and 
forecast climate change impacts. 

Given the scale of this proposal, the minor contribution to greenhouse gas emissions and further 
consideration of climate change impacts during detailed design, potential impacts are not considered 
to be significant. 
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6.11.2 Safeguards and management measures 
Table 6-58  Other impacts – safeguards and management measures 

Impact Environmental safeguards Responsibility Timing Standard/additional 
safeguard 

Hazard and 
Risk 

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 Safeguard HAZ1 

Hazard and 
Risk 

Where possible, hazardous materials and dangerous goods, avoided or substituted for 
less hazardous alternatives throughout the construction process. Where this is not 
possible, in the case for necessary fuels, oils and fluids required for activities in the 
proposal for example, the appropriate management and handling procedures will be 
implemented as part of the CEMP. This will include a Hazard and Risk Management 
Plan (HRMP) and Waste Management Plan (WMP) which will include, but not be limited 
to measures to avoid the generation of hazardous wastes, and the appropriate 
procedures for their storage, transport and disposal.  
The WMP will be prepared taking into account the Environmental Procedure – 
Management of Wastes on Roads and Maritime Services Land (Roads and Maritime, 
2014d), and other relevant Roads and Maritime hazardous materials and dangerous 
goods handling procedures to reduce environmental and worker risk such as Managing 
the risks of working with bitumen and bituminous products (Roads and Maritime, 
2013e).  
The appropriate management and removal of existing hazardous materials and 
dangerous goods identified adjacent to the proposed works in the form of asbestos 
containing materials (ACM) and synthetic fibre materials (SFM) is addressed in 
section 6.2.4. 

Contractor Pre-construction/ 
Construction 

Additional Safeguard 
HAZ2 
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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: 
• A procedure for monitoring dust onsite and weather conditions 
• An identification procedure for potential sources of air pollution and mitigation 

measures for likely scenarios such as imposing speed limits throughout the 
proposal footprint and site compounds 

• Maintaining air quality management objectives consistent with any relevant 
published EPA and/or OEH guidelines 

• Compliance with Stockpile Site Management Guidelines (Roads and Maritime, 
2015a) 

• Methods to manage work during strong winds or other adverse weather conditions 
such as reducing active earthworks on hot windy days 

• Implement a vehicle, plant and machinery maintenance program to comply with 
manufacturers specifications and ensure compliance with the NSW Protection of 
Environment Operations Act 1997 

• A progressive rehabilitation strategy for exposed surfaces. 

Contractor  Detailed design/ 
pre-construction 

Core standard 
safeguard AQ1 
Section 4.4 of QA G36 
Environment 
Protection 

Greenhouse 
gas and 
climate change 

Detailed design will consider opportunities to reduce building and construction material 
quantities and use appropriate materials wherever reasonable and feasible.  
Pavement design will ensure resilience against extreme temperature and intense and 
more frequent rainfall events. 
The use of climate tolerant vegetation will be considered and its ability to align with the 
existing landscape will be included in the landscape character and visual amenity 
design.  

Roads and 
Maritime 

Detailed design Additional safeguard 
GG1 

Greenhouse 
gas and 
climate change 

Equipment performance and running and idling times will be monitored and managed to 
reduce emissions. 

Contractor Construction  Additional safeguard 
GG2 
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6.12 Cumulative impact 
This section describes the assed cumulative impacts that may occur as the combined result of other 
committed and approved projects near to this proposal.  

6.12.1 Study area 
The study area for this assessment has been determined through consideration of the spatial and 
temporal extent of any residual impacts in Chapter 6 and the associated residual impacts of nearby 
projects within the locality. A search of the following databases was completed to identify any projects 
which may result in a cumulative impact with the proposal: 

• Department of Planning and Environment – Major Project Register and priority growth areas website 
• Sydney Central Joint Regional Planning Panel  
• Campbelltown City Council Development Application Register. 

Any overlap in timing between this proposals construction and operational schedule, and those of nearby 
projects has also been identified wherever possible. The proposed works would be constructed between 
2018 and 2023.  

This assessment has only considered projects that were of sufficient scale to create foreseeable 
potential cumulative impacts to receiving environments common to this proposal. It is outside the scope 
of this proposal to consider cumulative impacts to receiving environments not impacted by this proposal.  

6.12.2 Broader program of work 
There are no existing or proposed works within the broader Campbelltown and Illawarra region that 
would align with the construction of the proposal.  

Preliminary site work for the Mount Gilead Development (PP_2012_CAMPB_002_00) is likely to occur 
during the proposals construction staging. Details of the potential cumulative impacts from this 
development are highlighted in section 6.12.5. 

6.12.3 Other projects and developments 
A number of projects are currently being built or planned to be built near the proposal over the next few 
years and as such, within the proposals construction timeframe. Table 6-59 below lists the known 
proposed developments within the area. Projects beyond two kilometres from the proposal are excluded 
from the table but noted below to identify their lower likelihood of attributing to cumulative impacts with 
this proposal.  

Table 6-59 Present and proposed projects with potential cumulative impacts  

Proposal/Project (DA) and 
Location 

Location Status Details 

Rezoning and development of 
Mount Gilead 
(PP_2012_CAMPB_002_00) 

Mt. Gilead Approved • Rezoning of a 210-hectare site at Mt. 
Gilead for urban development purposes 

• The development proposes to provide 
1,700 residential allotments 

• This proposal is to facilitate the 
requirements outlined in the rezoning 
and development approval for Mt 
Gilead. 
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Proposal/Project (DA) and 
Location 

Location Status Details 

Residential Apartment 
Development (389/2017/DA/RA)  

74 Fern 
Avenue, 
Bradbury 

Council 
Review 

• 2.24 hectare subdivision 
• Property boundary with Appin Road  
• Proposed to develop 134 residences 

including alterations to and the use of 
“Raith House”, a heritage listed 
residence sold as part of the 
redevelopment 

• Currently under DA review from 
Campbelltown City Council 

• Zoned 2(b) – Residential B Zone. 

Airds Bradbury Renewal Project.  
Stage 4 Subdivision 
(497/2017/DA-SW) Airds, 
Bradbury 
Stage 6 Subdivision 
(2138/2017/DA-SW)  

Briar Rd, 
Waterhouse Pl, 
Kingston Pl, 
Merino Cres 
and Dorchester 
Pk, Airds, 
Bradbury 

Council 
Review 

• Stage one and two subdivisions 
completed in 2015 and 2016 

• Stage 4 subdivision proposing 
subdivision into one hundred and eighty 
allotments, subdivision works and 
future development lots 

• Stage 6 subdivision into one hundred 
and forty-four residential allotments and 
associated civil works for the Airds 
Bradbury Renewal Project. 

Appin Road Safety Improvement 
work  

Starting at Brian 
Road and 
extending to the 
southern extent 
of the proposal  

Environmental 
Assessment 

• Targeted safety improvement works 
including: 
• Installation of tactile road markings 
• Improving sign posting and road 

markings 
• Grinding tree stumps 
• Investigation work such as 

surveying 
• Continuation of installation of the 

fauna fence to the south of the 
proposal.  

In addition to the above proposed and approved developments, a range of residential apartment 
developments are registered in locations which may be indirectly affected from the upgrade of 
Appin Road. 

6.12.4 Greater Macarthur Growth Area 
The Department of Planning and Environment is currently developing the Greater Macarthur Growth 
Area to support the ongoing regional development of the Campbelltown-Macarthur area. The Greater 
Macarthur Growth Area will include urban precincts centred on the rail corridor, M31 Hume Motorway 
and Appin Road. It will also include new land release areas to provide homes and jobs over time. Priority 
zones are currently identified for rezoning in Menangle Park and Mount Gilead. These areas will start to 
be developed from 2018 and will take around 20 years to be fully established. 

In line with the Greater Macarthur Growth Area, a 210-hectare site known as Mount Gilead, along 
Appin Road was rezoned for urban development in September 2017. As part of this development of 
Mount Gilead, new intersections with Appin Road are required to provide connection from new 
residential streets and to provide access for residents to the surrounding road network. It is anticipated 
that development of the site will commence in late 2018. 
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The proposed upgrade to Appin Road would assist in reducing congestion, improving the current safety 
of Appin Road, provide additional capacity for both current growth and future land releases, and provide 
safe intersections to the Mount Gilead development. It is also required to enable the efficient delivery of 
additional lanes to Appin Road to cater for future demands, if required (and subject to further 
assessment). 

6.12.5 Potential impacts 

Construction 

It is expected that over the construction period for the proposal that: 

• The Mount Gilead subdivision and development is proposed to commence construction  
• The residential apartment development at 74 Fern Avenue, Bradbury which is adjacent to the 

proposal would be approved and may commence site preparation works and/or construction  
• Stage 4 and Stage 6 of the Airds Bradbury Renewal Project would be approved and may commence 

site preparation and construction in the later stages of this proposal 
• Identified residential developments on Queen Street, Dumaresq Avenue and Goldsmith Avenue 

would likely be reviewed, and if approved, may begin construction and site preparation works 
throughout the construction period of the proposal.  

• Commencement of the Appin Road Safety Improvement work, including tie in to the proposal  

Table 6-60 lists how the residual impacts of the proposed and approved projects in section 6.12.3 may 
have a cumulative impact in combination with the proposal’s residual effects.  

Table 6-60 Potential combined cumulative impacts during construction  

Residual impacts/issues Cumulative effect 

Traffic impacts 

Proposal contribution 
• An average of 340 light vehicle 

movements and 535 heavy vehicle 
movements daily 

• Approximately 80 light vehicle 
movements, and 64 heavy vehicle 
movements in peak hour.  

Other project contribution: 
• Other vehicles would be needed to 

build the other projects in the area 
and may include large demolition 
and construction equipment.  

The traffic from this proposal is considered to have minimal impact on 
delays and overall intersection performance (refer to Table 6-17).  
This proposal and other known and proposed works in the area are 
likely to travel along the major roads in the area, including Appin Road. 
As these roads, such as Appin Road, already carry up to 745 vehicles 
in peak periods, cumulative delay and capacity impacts are not 
expected.  
While this traffic would only travel along the local roads, it would be 
spread out over a wide area. Traffic movements would be staged 
across the day and Appin Road would be constructed offline ensuring 
minimal disruptions to overall flow. 

All development: 
• Introduction of traffic management 

controls on the roads in the local 
area to support the above projects 
and this proposal. 

Existing road user’s journeys may be cumulatively delayed by needing 
to travel through several traffic controlled areas between their origin 
and destination. The offline construction of this proposal however is 
likely to reduce the delays required. The effect of delays would be 
minor, along with a loss of journey ambiance and amenity.  
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Residual impacts/issues Cumulative effect 

Noise impacts 

Proposal contribution: 
• Construction activity noise impacts 

on local residents adjacent to the 
proposal during the day and when 
undertaking out of hours work if 
necessary. 

Other project development: 
• The only projects that would be built 

within the same noise receivers 
would be the residential apartment 
development at 74 Fern Avenue, 
Bradbury and the rezoning and 
development of Mount Gilead.  

Potential increased noise exposure for the residents that live close to, 
or adjacent to Appin Road however this would depend on the timing of 
certain activities and the dominant noise sources in the area.  
Impact fatigue may occur for residents close, or adjacent to Fern 
Avenue if this development coincides with the proposals construction. 
This would likely be due to construction noise, and increased worker 
movements around the area.  
The development of Mount Gilead is relatively isolated from existing 
residential premises, with buffering from Noorumba Reserve and other 
non-urban land zoning, therefore it is unlikely to result in significant 
cumulative noise exposure.  

Socioeconomic impacts 

All development: 
• Removal of vegetation 
• Earthworks 
• Increased construction traffic 
• Nosie impacts. 

Potential visual amenity impact to local road users in the area, who 
would travel past and through a range of active construction sites. The 
reduction of roadside vegetation and exposed bare earth from bulk 
earthworks on Appin Road and the Mount Gilead development are 
likely to exacerbate this visual impact (refer to section 6.8).  
Possible cumulative effects may result on Appin Road in terms of 
reduced journey ambiance across the area. This would likely occur in 
areas where a combination of noisy earthworks and vibratory 
equipment is used during construction.  
Localised visual amenity impacts for residents living in Bradbury may 
occur if the residential developments at Fern Avenue and Airds take 
place at the same time.  

Operational 

Once operational, the proposal would provide the required road and intersection upgrades for the Mount 
Gilead subdivision and residential development. The final detail of the internal layout and configuration of 
the Mount Gilead subdivision has not yet been confirmed. In the future, the developers would seek an 
application to build in this subdivision, and it would be their responsibility to assess the potential for any 
cumulative impacts with this proposal if they begin building before this proposal becomes operational. 
Otherwise, if this proposal is fully operational at the time of preparing these future development 
applications, the road would form part of the existing environment.  
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6.12.6 Safeguards and management measures 
It is not possible to directly safeguard or manage any cumulative effects. However, there would be an opportunity for Roads and Maritime to work with the 
other developers to modify the proposal’s detailed design, the construction staging, programming, and/or the CEMP to consider the above cumulative 
effects. Table 6-61 lists the safeguards and management measures that would be implemented to account for the potential cumulative impacts identified 
above in section 6.12.5. 

Table 6-61 Cumulative impact safeguards and management measures 

Impact Environmental safeguards Responsibility Timing Standard/additional 
safeguard 

Cumulative impacts Other developers will be consulted: 
• To obtain information about project timeframes and impacts. Identify 

and implement appropriate safeguards and management measures 
to minimise cumulative impacts. If required, this may include 
implementing traffic management controls in consultation with other 
project developers to minimise cumulative construction traffic 
impacts on Appin Road 

• To manage the interfaces of the proposal’s staging and 
programming in combination with the other projects occurring in the 
area. 

Roads and Maritime 
Contractor 

Pre-construction  
Construction 

Additional safeguard: 
CI1 

Cumulative impacts All environmental management plans will be prepared to consider other 
developments in the area. 

Contractor Pre-construction Additional safeguard: 
CI2 

Cumulative impacts Further consideration of the proposal and the Appin Road safety 
improvement work would be undertaken.  

Roads and Maritime  Pre-construction Additional safeguard: 
CI3 
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7 Environmental management 
This chapter describes how the proposal will be managed to reduce potential environmental impacts 
throughout detailed design, construction and operation. A framework for managing the potential impacts 
is provided. A summary of site-specific environmental safeguards is provided and the licence and/or 
approval requirements required prior to construction are also listed. 

7.1 Environmental management plans (or system) 
A number of safeguards and management measures have been identified in the REF in order to 
minimise adverse environmental impacts, including social impacts, which could potentially arise as a 
result of the proposal. Should the proposal proceed, these safeguards and management measures 
would be incorporated into the detailed design and applied during the construction and operation of the 
proposal. 

A Construction Environmental Management Plan (CEMP) would be prepared to describe the safeguards 
and management measures identified. The CEMP would provide a framework for establishing how these 
measures would be implemented and who would be responsible for their implementation. 

The CEMP would be prepared prior to construction of the proposal and must be reviewed and certified 
by the Roads and Maritime Environment Officer, Sydney Region, prior to the commencement of any on-
site works. The CEMP would be a working document, subject to ongoing change and updated as 
necessary to respond to specific requirements. The CEMP would be developed in accordance with the 
specifications set out in the: 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]. 

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. 
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Table 7-1 Summary of safeguards and management measures 

No. Impact Environmental safeguards Responsibility Timing Standard/additiona
l safeguard 

1  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, 2011c) 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 B1 
Section 4.8 of QA 
G36 Environment 
Protection  

2  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  Detailed design/ 
pre-construction 

Core standard 
safeguard B2 

3  Native 
vegetation 
removal and 
re-
establishment 

A Biodiversity Offset Strategy would be prepared during the detailed design 
phase. This strategy would be prepared in accordance with the Guidelines for 
Biodiversity Offsets (Roads and Maritime, 2011a) and the NSW BioBanking 
Assessment Methodology 2014.  

Contractor  Detailed design  Additional safeguard 
B3 

4  General 
ecological 
mitigation 

Ensure any fauna encountered onsite would be managed in accordance with 
Biodiversity Guidelines, Guide 9 (fauna handling) (Roads and Maritime, 
2016b) 

Contractor Pre-construction Additional safeguard 
B4 

5  General 
ecological 
mitigation 

In addition to the requirements of Core standard safeguard B1, the Flora and 
Fauna Management Plan would also include: 
• A site walkover to confirm clearing boundaries and sensitive locations 

before starting work  
• Identify, in toolbox talks, where biodiversity controls would be included.  

Contractor Pre-construction Additional safeguard 
B5 
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No. Impact Environmental safeguards Responsibility Timing Standard/additiona
l safeguard 

6  Invasive and 
noxious weed 
management 

Develop a weed management plan (WMP) in accordance with Biodiversity 
Guidelines, Guide 6 (Roads and Maritime, 2016b) to include:  
• Identification of the weeds on site (confirm during ecologist pre-clearing 

inspection) 
• Weed management priorities and objectives 
• Sensitive environmental areas within or adjacent to the site 
• The location of weed infested areas 
• Weed control methods 
• Measures to prevent the spread of weeds, including machinery hygiene 

procedures and disposal requirements 
• A monitoring program to measure the success of weed management 
• Communication with local Council noxious weed representative. 

Contractor  Pre-construction  Additional safeguard 
B6 

7  Risk of 
pathogen and 
pest species  

If hygiene procedures are required onsite, ensure the Flora and Fauna 
Management Plan includes hygiene protocols to prevent the introduction and 
spread of such pathogens as specified in Biodiversity Guidelines: (Roads and 
Maritime, 2016b). Manage all pathogens (e.g. Chytrid, myrtle rust and 
phytophthora) in accordance with the Biodiversity Guidelines, Guide 7 (Roads 
and Maritime, 2016b). 

Contractor  Pre-construction  Additional safeguard 
B7 

8  Unexpected 
discovery of 
threatened 
species 

If unexpected flora or fauna are discovered stop work immediately and 
implement the Roads and Maritime Unexpected Threatened Species Find 
Procedure in the Biodiversity Guidelines, Guide 1 (Roads and Maritime, 
2016b). 

Contractor Construction Additional safeguard 
B8 

9  Injury and 
mortality 
impacts while 
building the 
proposal 

Implement the following controls: under the Flora and Fauna Management 
Plan: 
• Manage fauna in accordance with Biodiversity Guidelines, Guide 9 (Roads 

and Maritime, 2016b) 
• Remove any habitat in accordance with Biodiversity Guidelines, Guide 4 

(Roads and Maritime, 2016b). 

Contractor Construction Additional safeguard 
B9 
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No. Impact Environmental safeguards Responsibility Timing Standard/additiona
l safeguard 

10  Native 
vegetation 
removal and 
re-
establishment 
Threatened 
species habitat 
and habitat 
features  

Implement the following controls under the Flora and Fauna Management 
Plan:  
• Undertake pre-clearance checks in accordance with Biodiversity 

Guidelines, Guide 1 (Roads and Maritime, 2016b) 
• Create exclusions zones in accordance with Biodiversity Guidelines, 

Guide 2 (Roads and Maritime, 2016b) 
• Re-establish native vegetation in accordance with Biodiversity Guidelines, 

Guide 3 (Roads and Maritime, 2016b) 
• Reinstate habitat in accordance with Biodiversity Guidelines, Guide 5 and 

Guide 8 (Roads and Maritime, 2016b). 

Contractor Construction Additional safeguard 
B10 

11  Koala habitat Fauna fencing and arboreal rope bridges would be implemented in 
accordance with the details described within this REF to the southern extent of 
the Mount Gilead residential subdivision. 

Contractor Pre-construction Additional safeguard 
B11 

12  Koala Koala proof fencing would be further investigated during the detailed design 
phase and the use of koala proof fencing and koala grids (at access points) 
along Appin Road in areas of likely occurrence would be undertaken. 

Roads and Maritime/ 
Contractor 

Detailed design Additional safeguard 
B12 

13  Wildlife 
connectivity 
impacts 

Implement connectivity controls in accordance with the Wildlife Connectivity 
Guidelines for Road Projects (Roads and Maritime, 2016c). This would include 
providing connectivity structures for arboreal animals, such as glider 
crossings. 

Contractor Construction Additional safeguard 
B13 

14  Contaminated 
land 

A Contaminated Land Management Plan will be prepared in accordance with 
the Guideline for the Management of Contamination (Roads and Maritime, 
2013b) and implemented as part of the CEMP. The plan will include, but not 
be limited to: 
• Capture and management of any surface runoff contaminated by exposure 

to the contaminated land 
• Measures to ensure the safety of site personnel and local communities 

during construction. 

Contractor Detailed design/ 
Pre-construction 

Core standard 
safeguard C1 
Section 4.2 of QA 
G36 Environment 
Protection 
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No. Impact Environmental safeguards Responsibility Timing Standard/additiona
l safeguard 

15  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 Construction Core standard 
safeguard C2 
Section 4.2 of QA 
G36 Environment 
Protection 

16  Contaminated 
land 

Areas identified to contain surface lying wastes, including the areas of ACM 
and SMF would be remediated prior to construction. All waste should be 
disposed of to a suitably licenced landfill facility. 

Contractor Detailed design/ 
Pre-construction 

Core standard 
safeguard C3 
Section 4.2 of QA 
G36 Environment 
Protection 

17  Accidental 
spills 

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 C4 
Section 4.3 of QA 
G36 Environment 
Protection 

18  Hydrology and 
flooding  

A contingency and evacuation plan will be prepared for a potential flood event 
while the proposal is being built. The plan will:  
• Evaluate what flood event would trigger the plan 
• Include evacuation procedures 
• Include a map indicating the area that is flood prone and the locations 

where to evacuate. 

Contractor Pre-construction 
Construction 

Additional 
safeguard: HF1 

19  Hydrology and 
flooding  

The layout and detail of the drainage system including water quality 
treatments, discharge points, swale design and scour protection will be refined 
during detailed design in consultation with the Roads and Maritime 
Environment Branch. 

Contractor Detailed design Additional 
safeguard: HF2 

20  Hydrology and 
flooding  

Drainage line crossing points will be designed in accordance with Guidelines 
for Watercourse Crossings (DPI Water, 2012). 

Contractor Detailed design Additional 
safeguard: HF3 
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No. Impact Environmental safeguards Responsibility Timing Standard/additiona
l safeguard 

21  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 (Roads and Maritime, 2010) 
and QA Specification G10 Control of Traffic (Roads and Maritime, 2008a). 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 TT1 
Section 4.8 of QA 
G36 Environment 
Protection 

22  Property 
access  

• Property access will be maintained where feasible and reasonable and 
property owners will be consulted before starting any work that may 
temporarily restrict or control access 

• (Side) road and lane closures will be minimised where feasible and 
reasonable. 

Contractor Construction  Additional 
safeguard: TT2 
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No. Impact Environmental safeguards Responsibility Timing Standard/additiona
l safeguard 

23  Traffic 
management 
at ancillary 
sites  

The following traffic management provisions will be provided at each ancillary 
facility:  
• Appropriate ‘sight distances’ to allow traffic to safely enter and exit 
• Temporary painted road lines to provide delineation 
• Suitable intersection arrangements where required 
• Other controls to separate, slow down, or temporarily stop traffic to allow 

for safe entry and exit.  

Contractor Construction Additional 
safeguard: TT3 

24  Staged 
crossing  

A communications plan for the operation and use of the new staged 
pedestrian crossing will be prepared.  

Roads and Maritime Post-construction/ 
operation 

Additional 
safeguard: TT4 

25  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, 2014b). 

• 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 NV1 
Section 4.6 of QA 
G36 Environment 
Protection 
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No. Impact Environmental safeguards Responsibility Timing Standard/additiona
l safeguard 

26  Construction 
noise and 
vibration 

All sensitive receivers (e.g. schools, local residents) likely to be affected will be 
notified at least five 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 proposal  
• The construction period and construction hours 
• Contact information for proposal management staff 
• Complaint and incident reporting 
• How to obtain further information. 

Contractor Construction Additional Safeguard 
NV2 

27  Construction 
noise 

• Work will be undertaken in accordance with the Construction Noise and 
Vibration Guideline (Roads and Maritime, 2016a) 

• Stationary and directional noise sources will be orientated away from 
sensitive receivers 

• Vehicles, obstacles and stockpiles will be utilised on site to provide 
shielding to receivers, especially for static noise sources 

• Equipment that has noise levels equal to or less than the sound power 
levels in Table 12.1 of Appendix F will be used 

• The simultaneous use of high noise generating equipment will be limited. 
The use will also be limited to standard hours where possible 

• Plant will be switched off when not in use 
• Plant, tools and equipment will be used such that noise is reduced to the 

minimum required. 

Contractor Construction Additional Safeguard 
NV3 
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No. Impact Environmental safeguards Responsibility Timing Standard/additiona
l safeguard 

28  Construction 
traffic noise 

The NVMP would include provisions to reduce the potential impact of 
construction traffic noise including: 
• Restricting travel routes to and from the project site to using the main 

roads (e.g. arterial roads) and to avoid local roads and roads where 
residential receivers are potentially impacted 

• Prohibiting the use of engine/compression brakes in or near residential 
areas 

• Promoting driving behaviour that reduces potential noise impacts 
• Prohibiting idling of plant and equipment engines near residential receivers 

when not in use 
• Strategic positioning of site accesses to minimise the chance of trucks 

passing by residential receivers, especially at night. 

Contractor Construction Additional Safeguard 
NV4 

29  Construction 
vibration  

• Lower powered equipment should be used when working in close 
proximity to vibration sensitive receivers where possible 

• Building condition /dilapidation surveys should be completed both before 
and after the works and attended vibration monitoring undertaken when 
works are proposed within the specified safe working distances 

• Where work is required within the nominated safe working, additional 
vibration mitigation measures detailed in Table 12.2 of Appendix F should 
be considered 

Contractor Construction Additional Safeguard 
NV5 

30  Noise and 
vibration 
complaints  

Attended noise and/or vibration monitoring will be undertaken following a 
complaint. Report the monitoring results as soon as possible. In the case that 
exceedances of the management levels are recorded, review the situation and 
identify means to reduce the impacts to noise and vibration sensitive 
receivers. This is to include revision to the CNVMP where required. 

Contractor Construction Additional Safeguard 
NV6 
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31  Operational 
noise 
mitigation 

Mitigation measures to minimise operational noise will be investigated, 
including: 
• Quieter pavement surfaces and suitability of such pavement types for 

through lanes and areas of acceleration, deceleration and turning 
movements 

• Noise barriers 
• Property treatments for residually affected receivers where feasible and 

reasonable. 

Contractor Detailed Design Additional Safeguard 
NV7 

32  Property 
treatments 

Where at property treatments are identified, consider implementing these at 
the commencement of construction. These treatments would alleviate any 
noise concerns/ complaints during the construction period. 

Contractor Construction Additional Safeguard 
NV8 

33  Aboriginal 
heritage 

The Standard Management Procedure - Unexpected Heritage Items (Roads 
and Maritime, 2015d) 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. 

Contractor Detailed design/ 
pre-construction 

Core standard 
safeguard AH1 
Section 4.9 of QA 
G36 Environment 
Protection 

34  Aboriginal 
heritage  

Further assessment of Aboriginal cultural heritage would be completed for the 
proposal for areas previously identified as of high archaeological potential 
(Virtus, 2017), in accordance with the Procedure for Aboriginal Cultural 
Heritage Consultation and Investigation (Roads and Maritime, 2011).  

Roads and Maritime Pre-construction Additional safeguard 
AH2 

35  Aboriginal 
heritage  

An AHIP for would be obtained prior any works potentially impacting 
Aboriginal heritage. 

Roads and Maritime Pre-construction Additional safeguard 
AH3 

36  Non-Aboriginal 
heritage 

A Non-Aboriginal Heritage Management Plan (NAHMP) will be prepared and 
implemented as part of the CEMP. It will provide specific guidance on 
measures and controls to be implemented to avoid and mitigate impacts to 
Non-Aboriginal heritage. The NAHMP will be prepared in consultation with the 
Office of Environment and Heritage  

Contractor Detailed design/ 
pre-construction 

Core standard 
safeguard H1 
Section 4.10 of QA 
G36 Environment 
Protection 
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No. Impact Environmental safeguards Responsibility Timing Standard/additiona
l safeguard 

37  Non-Aboriginal 
heritage 

• The Standard Management Procedure - Unexpected Heritage Items 
(Roads and Maritime, 2015d) will be followed in the event that any 
unexpected heritage items, archaeological remains or potential relics of 
Non-Aboriginal origin are encountered 

• Work will only re-commence once the requirements of that Procedure 
have been satisfied. 

Contactor Detailed design/ 
pre-construction 

Core standard 
safeguard H2 
Section 4.10 of QA 
G36 Environment 
Protection 

38  Non-Aboriginal 
heritage 

A heritage induction would be provided for all workers prior to works 
commencing and include the values of the sites, avoidance procedure, and 
contacts (site manager, Roads and Maritime heritage officer) for reporting 
unexpected archaeological finds, or inadvertent impacts to heritage items. 

Contractor Pre-construction/ 
construction 

Additional safeguard 
H3 

39  Loss of 
screening 

Retention of natural vegetation screening will be retained wherever possible 
throughout the design and construction. Where impact to vegetation cannot be 
avoided, planting of new vegetation would be carried out.  

Environmental 
Manager, Designers 
and All construction 
personnel  

Detailed design/ 
pre-construction/ 
post-construction 

Additional safeguard 
H4 

40  Vibration 
impact on 
Silos 

There is the potential risk for impacts to this heritage item from vibration during 
construction, depending on the nature of equipment utilised. Construction 
vibration damage to heritage items would be managed during the project, and 
careful ongoing monitoring would be required. The construction methodology 
for works adjacent to the Silos is subject to approval by Roads and Maritime 
prior to the commencement of works in this area. Low vibration construction 
tools and alternatives will be considered wherever possible for works adjacent 
to the Silos and outlined in the CEMP.  

Environmental 
Manager, Designers 
and All construction 
personnel  

Detailed design/ 
pre-construction/ 
post-construction 

Additional safeguard 
H5 

41  Construction 
of noise walls 
on Denfield 
homestead 

Construction of retaining walls close to Denfield homestead would not occur 
within two metres of the property boundary, nor would they impact upon the 
root systems of vegetation that runs along the property boundary. The 
construction of the noise wall at Denfield homestead would incorporate 
interpretive design elements that express elements of the place’s history, and 
integrate into the design as it develops. This expression can take many forms 
on the panels of the noise wall, but will keep with the recognised State 
significant values of Denfield homestead. 

Environmental 
Manager, Designers 
and All construction 
personnel 

Detailed design/p 
re-construction/ 
post-construction 

Additional safeguard 
H6 
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42  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 and noise walls 
• Fixtures such as seating, lighting, fencing and signs 
• Details of the staging of landscape work taking account of related 

environmental controls such as erosion and sedimentation controls and 
drainage 

• Procedures for monitoring and maintaining landscaped areas 
• Details on the proposed fauna fence.  
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, 2014b)  
• Landscape Guideline (RTA, 2008) 
• Noise Wall Design Guidelines (RTA, 2006)  
• Shotcrete Design Guideline (RTA, 2005). 

Contractor Detailed design/ 
pre-construction 

Core standard 
safeguard UD1 
 

43  Operational 
light spill 
impacts 

The lighting design specification will be developed minimise light spill and light 
glare in accordance with the provisions of AS4282-1997 Control of the 
Obtrusive Effect of Outdoor Lighting (Standards Australia, 1997). This may 
require the use of directional lighting, cut-offs or filters. 

Contractor Detailed design Additional 
safeguard: UD2 

44  Operational 
visual and 
amenity 
impacts 

Opportunity to improve planting, including within medians and verges, and 
adjoining private property should be investigated, and implemented where 
feasible.  

Contractor Detailed design Additional 
safeguard: UD3 
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45  Operational 
visual and 
amenity 
impacts  

Where feasible and reasonable, opportunities to reduce the visual impact of 
built structures such as retaining and noise walls, would be implemented 
through design, and selection of materials and colours. 

Contractor Detailed design Additional 
safeguard: UD4 

46  Construction 
light spill 
impacts  

Measures to minimise the use and spill from temporary and construction 
lighting will be introduced onsite  

Contractor Construction Additional 
safeguard: UD5 

47  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 Road and Maritimes’ Community 
Involvement and Communications Resource Manual (Roads and Maritime, 
2008b). 

Contactor Detailed design/ 
pre-construction 

Core standard 
safeguard SE1 

48  Property 
acquisition 

All property acquisition will be carried out in accordance with the Land 
Acquisition Information Guide (Roads and Maritime, 2012a) and the Land 
Acquisition (Just Terms Compensation) Act 1991. 

Roads and Maritime 
project manager 

Pre-construction 
and construction 

Core standard 
safeguard SE2 

49  Impacts on 
business and 
the community 
during 
construction 

Road users, including freight companies will be informed of changed 
conditions, including likely disruptions to access during construction. 

Construction 
contractor 

Pre-construction 
and construction 

Additional safeguard 
SE3 

50  Community 
impacts during 
construction 
across the 
proposal 
footprint 

Consultation will be undertaken with potentially affected residences prior to the 
commencement of and during works in accordance with the 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 
SE4 
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51  Community 
impacts during 
construction 
across the 
proposal 
footprint 

A complaint handling procedure and register will be included in the CEMP. 
The complaints register will be maintained throughout construction. 

Construction 
contractor 

Pre-construction, 
construction 

Additional safeguard 
SE5 

52  Emergency 
Access 

Access for emergency vehicles will be maintained at all times during 
construction. Any site-specific requirements will be determined in consultation 
with the relevant emergency services agency. 

Construction 
contractor 

Construction Additional safeguard 
SE6 

53  Impacts to 
properties 

Consultation will be undertaken with all affected property owners during 
detailed design and construction to develop and implement measures to 
mitigate impacts on land use viability, infrastructure and severance. 

Roads and Maritime Detailed Design Additional safeguard 
SE7 

54  Temporary 
utility service 
interruption 

Residents and businesses will be notified before any utility interruption Contractor Pre-construction Additional 
safeguard: SE8 

55  Utility 
relocation and 
adjustment 

A utility management will be prepared to include: 
• Utility company consultation 
• Maintenance and emergency access requirements 
• Construction staging and programming conflicts. 

Roads and Maritime 
Contractor 

Pre-construction 
Construction 

Additional 
safeguard: SE9 
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56  General Waste 
Management 

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, 2014d) and relevant Roads and Maritime Waste Fact Sheets. 

Contactor Detailed design/ 
pre-construction 

Core standard 
safeguard W1 
Section 4.2 of QA 
G36 Environment 
Protection 

57  General waste 
impacts 

Waste accumulation, littering and general tidiness will be monitored during 
routine site inspections. 

Contractor Construction Additional 
safeguard: W2 

58  Resource 
minimisation 

Recycled, durable, and low embodied energy products will be used to reduce 
primary resource demand in instances where the materials are cost and 
performance competitive and comparable in environmental performance (e.g. 
where quality control specifications allow). 

Contractor Construction 
Operation 

Additional 
safeguard: W3 
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59  Hazard and 
Risk 

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 Safeguard 
HAZ1 

60  Hazard and 
Risk 

Where possible, hazardous materials and dangerous goods, avoided or 
substituted for less hazardous alternatives throughout the construction 
process. Where this is not possible, in the case for necessary fuels, oils and 
fluids required for activities in the proposal for example, the appropriate 
management and handling procedures will be implemented as part of the 
CEMP. This will include a Hazard and Risk Management Plan (HRMP) and 
Waste Management Plan (WMP) which will include, but not be limited to 
measures to avoid the generation of hazardous wastes, and the appropriate 
procedures for their storage, transport and disposal.  
The WMP will be prepared taking into account the Environmental Procedure – 
Management of Wastes on Roads and Maritime Services Land (Roads and 
Maritime, 2014d), and other relevant Roads and Maritime hazardous materials 
and dangerous goods handling procedures to reduce environmental and 
worker risk such as Managing the risks of working with bitumen and 
bituminous products (Roads and Maritime, 2013e).  
The appropriate management and removal of existing hazardous materials 
and dangerous goods identified adjacent to the proposed works in the form of 
asbestos containing materials (ACM) and synthetic fibre materials (SFM) is 
addressed in section 6.2.4. 

Contractor Pre-construction/ 
Construction 

Additional Safeguard 
HAZ2 
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61  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: 
• A procedure for monitoring dust onsite and weather conditions 
• An identification procedure for potential sources of air pollution and 

mitigation measures for likely scenarios such as imposing speed limits 
throughout the proposal footprint and site compounds 

• Maintaining air quality management objectives consistent with any 
relevant published EPA and/or OEH guidelines 

• Compliance with Stockpile Site Management Guidelines (Roads and 
Maritime, 2015a) 

• Methods to manage work during strong winds or other adverse weather 
conditions such as reducing active earthworks on hot windy days 

• Implement a vehicle, plant and machinery maintenance program to comply 
with manufacturers specifications and ensure compliance with the NSW 
Protection of Environment Operations Act 1997. 

A progressive rehabilitation strategy for exposed surfaces. 

Contractor  Detailed design/ 
pre-construction 

Core standard 
safeguard AQ1 
Section 4.4 of QA 
G36 Environment 
Protection 

62  Greenhouse 
gas and 
climate 
change 

Detailed design will consider opportunities to reduce building and construction 
material quantities and use appropriate materials wherever reasonable and 
feasible.  
Pavement design will ensure resilience against extreme temperature and 
intense and more frequent rainfall events. 
The use of climate tolerant vegetation will be considered and its ability to align 
with the existing landscape will be included in the landscape character and 
visual amenity design.  

Contractor Detailed Design Additional safeguard 
GG1 

63  Greenhouse 
gas and 
climate 
change 

Equipment performance and running and idling times will be monitored and 
managed to reduce emissions. 

Contractor Construction  Additional safeguard 
GG2 
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64  Cumulative 
impacts 

Other developers will be consulted: 
• To obtain information about project timeframes and impacts. Identify and 

implement appropriate safeguards and management measures to 
minimise cumulative impacts. If required, this may include implementing 
traffic management controls in consultation with other project developers 
to minimise cumulative construction traffic impacts on Appin Road. 

To manage the interfaces of the proposal’s staging and programming in 
combination with the other projects occurring in the area. 

Roads and Maritime 
Contractor 

Pre-construction  
Construction 

Additional 
safeguard: CI1 

65  Cumulative 
impacts 

All environmental management plans will be prepared to consider other 
developments in the area. 

Contractor Pre-construction Additional 
safeguard: CI2 

66  Cumulative 
impacts 

Further consideration of the proposal and the Appin Road safety improvement 
work would be undertaken.  

Roads and Maritime  Pre-construction Additional 
safeguard: CI3 
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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 
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8 Conclusion 
This chapter provides the justification for the proposal taking into account its social, biophysical, 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 
Appin Road is a strategically important arterial road. Regionally, it connects motorists travelling between 
Sydney’s south west region and the Illawarra. It also provides a link between the M1 Princes Motorway 
and the M31 Hume Motorway (through Wilton Road in the south, and Narellan Road in the north) and is 
utilised for the transportation of freight via road from Port Kembla to the south-western region of Sydney. 
Roads and Maritime have identified a number of safety issues along Appin Road, which is attributed to 
the volume of traffic, high percentage of freight traffic and road conditions.  

Locally the road services the suburbs of Appin, Rosemeadow, Ambarvale and Mount Gilead, and was 
identified as a key road for the Greater Macarthur Growth Area, an important urban growth area for 
Sydney (Department of Planning and Environment, 2017). The proposal is located adjacent to the Mount 
Gilead land release area, a 210-hectare parcel of land subject to a planned residential subdivision. The 
need to upgrade Appin Road was identified as part of the assessment of the planned subdivision. In 
addition to providing safety upgrades, the proposal would ease congestion and reduce travel times along 
this section of Appin Road, by upgrading and widening the road to provide dual carriageways and 
signalised intersections.  

8.1.1 Social factors 
There would also be some short-term disruption while the proposal is being built. Such impacts are 
consistent with similar road-development proposals in urban areas and would be safeguarded and 
managed by implementing measures that have been set out in published Roads and Maritime 
environmental management guidance as being effective in reducing the magnitude, extent, duration and 
scope of the proposal’s impacts. Central to this would be managing and timing the construction work to 
minimise the disruption as far as is reasonable and feasible for road users, residents and other affected 
stakeholders. 

In the long-term, the proposal would provide positive social impacts through improved safety, travel time 
reliability and efficiency and increasing road capacity to cater for current and predicted traffic volumes. 
The proposal would also support the Mount Gilead land release area, contributing to providing positive 
social impacts through increased housing for the region.  

8.1.2 Biophysical factors 
The majority of the adverse biophysical impacts would occur during construction of the proposal.  

Notably, the proposal would result in impacts to biodiversity, with some vegetation and habitat across an 
area whose values are protected under State and Commonwealth legislation. Given the proposal would 
result in the clearing of over 1 ha of threatened ecological communities, it is necessary to procure 
biodiversity offsets. In accordance with the Biodiversity Assessment Methodology (BAM) calculator, 77 
ecosystem credits would be required to offset the project impacts on Shale Sandstone Transition Forest, 
in addition to 66 credits for koala habitat and 66 credits for Cumberland Land Snail habitat. 

A Biodiversity Offset Strategy would be prepared during the detailed design phase based on the above 
estimate of credits (refer to Chapter 7 of Appendix C). 
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The proposal would also result in noise impacts to surrounding receivers, both while the proposal is built 
and during operation due to traffic. Mitigation, including the potential for the installation of noise walls 
along the western side of Appin Road have been included in the proposal. The inclusion of noise walls 
may also have a positive social impact for residents adjoining Appin Road as it is currently a noisy 
environment. 

This REF and its supporting technical studies have identified the remaining environmental risks and 
impacts that would occur as a result of building the proposal, and have included additional safeguards 
and controls to be implemented before work starts to ensure the proposal’s residual effect on the 
environment is not significant.  

8.1.3 Economic factors 
The proposal would provide for the future residential development of Mount Gilead, and provide 
improved infrastructure for the Greater Macarthur Growth Area. Significant economic benefit would be 
generated by the proposal through improved journey time, including improved freight access and 
efficiency and reduced crashes. These benefits would improve productivity through improved travel 
times and access, and reduce avoidable costs associated with vehicle crashes. The workforce used to 
build the proposal would also contribute to the local and regional economy during the construction phase 
that would see workers prioritise the use of local services and amenity.  

8.1.4 Public interest 
It is within the public interest to improve the road capacity and performance in order to avoid future 
increased delays and congestion locally. The proposal would: 

• Improve road safety with a reduction in expected major crashes  
• Provide access to the Mount Gilead land release area 
• Reduce travel time for people travelling along Appin Road  
• Ease congestion and providing additional network capacity through upgrading all intersections to 

signalised intersections. 

Overall, the proposal is believed to be justified in meeting its objectives with few residual impacts and is 
therefore in the public interest.  

8.2 Objects of the EP&A Act 
Table 8-1 summarises the objects of the EP&A Act in relation to the proposal.  

Table 8-1 Objects of the EP&A Act 

Object Comment 

1.3(a) To promote the social and economic 
welfare of the community and a better 
environment by the proper management, 
development and conservation of the State’s 
natural and other resources. 

The proposal is located within the road corridor of Appin Road and 
surrounding local roads, with the exception of a minor area 
associated with new intersections to Mount Gilead, and would not 
significantly impact on natural and artificial resources.  
There would be some impact to the environment, including 
clearing of vegetation, however these are safeguarded (refer to 
Chapter 7).  

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. 
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Object Comment 

1.3(c) To promote the orderly and economic 
use and development of land. 

The proposals predominantly contained within the existing road 
corridor and is consistent with the land use zoning provisions of 
the local environmental plan (refer to section 4.1). 
Minor acquisition of adjacent land is required for the proposal; 
however, this would not significantly compromise the existing use 
and potential development of any land.  

1.3(d) To promote the delivery and 
maintenance of affordable housing. 

The proposal would provide access to the Mount Gilead land 
release area, and contribute to the provision of affordable housing.  

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). 

1.3(f) To promote the sustainable 
management of built and cultural heritage 
(including Aboriginal cultural heritage). 

Safeguards proposed in section 6.6.4 and 6.7.4 would minimise 
impacts upon Aboriginal and non-Aboriginal heritage items. 

1.3(g) To promote good design and amenity 
of the built environment. 

The proposal has been designed to be consistent with the urban 
design objectives identified in section 2.3.3. 

1.3(h) To promote the proper construction 
and maintenance of buildings, including the 
protection of the health and safety of their 
occupants. 

Not relevant to the proposal. 

1.3(i) To promote the sharing of the 
responsibility for environmental planning 
and assessment between the different levels 
of government in the State. 

Not relevant to the proposal. 

1.3(j) To provide increased opportunity for 
community participation in environmental 
planning and assessment. 

Roads and Maritime would consult with the community and seek 
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 how the public would be consulted and how they will be 
involved in the environmental planning and assessment process 
moving forward. 

8.2.1 The precautionary principle 
The precautionary principle has been incorporated into the assessment of the proposal to account for the 
subjectivity of professional judgement applied in environmental assessment and modelling uncertainty. 
Thus, the following precautionary measures have been adopted:  

• The worst-case assumption of all noise generating construction equipment operating at the same 
time, at its maximum output, at a location closest to the nearest sensitive receivers  

• Assessing the potential maximum vegetation clearing requirements 
• Assessing the proposal’s visual impact before any landscape planting and treatments have 

established and matured 
• Assessing impacts and including safeguards for impacts which are unlikely to happen such as major 

spills 
• Ensuring that the impact of elements of the proposal’s design that are not fully detailed are assessed 

during the next stage and safeguarded before work starts. 



 

225 | Appin Road Upgrade, Mount Gilead to Ambarvale | Review of environmental factors 

8.2.2 Intergenerational equity 
The proposal would: 

• Upgrade, and therefore preserve, the established built road environment of Appin Road 
• Result in the loss of part of Sydney’s natural environment that would not be preserved for future 

generations.  

The above has been considered under State policy and on balance the value of the land for future 
generations in its retained function as a road would provide better equity. The proposal would result in a 
further loss of threatened biodiversity. While this could not be replaced, its impacts are being offset for 
future generations as described below. The ecological impacts are also considered insufficient not to 
affect the form, function, survival or wider condition of the biophysical values of the local area or region. 

8.2.3 Conservation of biological diversity and ecological integrity 
Preserving biological diversity and ecological integrity requires that ecosystems, species, and biological 
diversity are maintained and improved to ensure their survival. It is accepted that this proposal would 
result in the loss of about: 

• 3.17 ha of Cumberland plain woodland, including 0.29 ha in medium to high condition  
• 4.11 ha of Shale Sandstone Transition Forest, including 2.08 ha in medium to high condition.  

The above vegetation communities are protected under State and Commonwealth legislation, as they 
provide potential resource and habitat for threatened species, such as the cumberland plain land snail 
and koala. The State and Commonwealth has published guidelines to determine if certain actions and 
activities would have a significant impact on the values and defining features of legally protected 
ecological values. Central to the guidelines is the consideration of whether the impacts would have a 
material impact on biological diversity and ecological integrity to the point of affecting their overall 
conservation. 

In the case of the proposal these assessments, which are reported in Appendix C, conclude that while 
the impacts are material, meaning they would have an adverse impact on biological diversity and 
ecological integrity, the impacts are not significant. Provided the safeguard measures in section 6.1.4 are 
implemented, the loss would not have a material or significant impact on the conservation of the 
Cumberland plain woodland or Shale Sandstone Transition Forest in the area, its biological diversity and 
its ecological integrity, nor material or significant impact to habitat for the koala or cumberland land snail. 
This extends to include the habitat value and the species for which the communities support.  

8.2.4 Improved valuation, pricing and incentive mechanisms 
In the case of the proposal:  

• There is a commitment to:  

• Use recycled and low-embodied energy materials where feasible and reasonable in their 
application to consider the lifecycle demand on natural resources and their conservation  

• Source materials and dispose of waste locally to minimise transportation impacts. This is termed 
the ‘proximity principle’. 

Roads and Maritime has developed environmental assessment guidance to allow external parties to 
prepare its environmental assessment documentation. These external parties comprise specialists who 
are competent in environmental impact assessment and are experienced in identifying cost-effective 
safeguards and management measures based on a hierarchy of avoidance over mitigation. In addition, 
Roads and Maritime has its own in-house team of environmental specialists who review all 
environmental assessments to ensure the safeguards and management measures are cost-effective and 
achieve the proposal’s environmental goals and Roads and Maritime’s organisational goals. 
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8.3 Conclusion 
The proposed Appin Road Upgrade from Mount Gilead to Ambarvale Road 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 biodiversity stewardship agreement 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, threatened 
ecological communities, including 0.29 ha of Cumberland Plain Woodland and 2.08 ha of Shale 
Sandstone Transition Forest listed under the BC Act and EPBC Act, and threatened species habitat 
including 6.22 ha of potential koala habitat (2.38 in medium to high condition) and 2.38 ha of potential 
habitat the Cumberland Plain Land Snail. Safeguards and management measures as detailed in this 
REF would ameliorate or minimise these expected impacts. The proposal would also improve safety, 
improve driving conditions, reduce travel times, and provide access for new residential areas. On 
balance the proposal is considered justified and the following conclusions are made. 

8.3.1 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. 

8.3.2 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 EPBC Act. 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. 

Emma Dean 

Principal Environmental Scientist 

WSP 

Date: 12 October 2018 

I have examined this review of environmental factors and accept it on behalf of Roads and Maritime 

Services. 

Richard McHenery 

Project Development Manager 

Western Sydney Project Office 

Date: 
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Terms and acronyms used in this REF 
Term/Acronym Description 

ABS Australian Bureau of Statistics 

ACM Asbestos Containing Material  

AHIMS Aboriginal Heritage Information Management System 

ARI Average Recurrence Interval 

ASS Acid Sulfate Soils 

BC Act Biodiversity Conservation Act 2016 (NSW) 

BTEX Benzene, toluene, ethylbenzene and xylene 

CEMP Construction environmental management plan 

CNVG Construction Noise and Vibration Guideline  

CNVMP Construction Noise and Vibration Management Plan 

DECC Department of Environment and Climate Change 

DECCW Department of Environment, Climate Change and Water 

EEC Endangered Ecological Community 

EIA Environmental impact assessment 

EIS Environmental 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 

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth). 
Provides for the protection of the environment, especially matters of national 
environmental significance, and provides a national assessment and approvals 
process. 

EPL Environment Protection Licence  

ESD Ecologically sustainable development. Development which uses, conserves and 
enhances the resources of the community so that ecological processes on which life 
depends, are maintained and the total quality of life, now and in the future, can be 
increased 

FBA Framework for Biodiversity Assessments 

FM Act Fisheries Management Act 1994 (NSW) 

GPT Gross pollutant trap 

HNA Highly noise affected  

Heritage Act Heritage Act 1977 (NSW) 

ICNG Interim Construction Noise Guideline  

ISEPP State Environmental Planning Policy (Infrastructure) 2007 

LALC Local Aboriginal Land Council 

LCZ Landscape Character Zone 
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Term/Acronym Description 

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. 

NBN National Broadband Network 

NCA Noise Catchment Area 

NCG Noise Criteria Guideline  

NES Matters of national environmental significance under the Commonwealth Environment 
Protection and Biodiversity Conservation Act 1999. 

NML Noise Management Level 

NPW Act National Parks and Wildlife Act 1974 (NSW) 

OEH Office of environment and heritage  

PACHCI Procedure for Aboriginal Cultural Heritage Consultation and Investigation  

PCT Plant Community Type  

POEO Act Protection of the Environment Operations Act 1997 

RBL Rating background level 

REF Review of Environmental Factors 

RNP Road Noise Policy 

Roads and Maritime NSW Roads and Maritime Services 

SEPP State Environmental Planning Policy. A type of planning instrument made under Part 3 
of the EP&A Act. 

SHR State Heritage Register 

SIS Species Impact Statement  

TSC Act Threatened Species Conservation Act (Repealed) 1995 (NSW) 

QA Specifications Specifications developed by Roads and Maritime Services for use with road work and 
bridge work contracts let by Roads and Maritime Services.  

ZVI Zone of visual influence  
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