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Executive summary 

The proposal 
Transport for NSW (Transport) is the government agency responsible for the delivery of major transport infrastructure 
projects in NSW and is the proponent for the Brian Road intersection upgrade (the ‘proposal’). 

This Review of Environmental Factors (REF) has been prepared to assess all matters affecting or likely to affect the 
environment by reason of the construction and operation of the proposal under the provisions of Division 5.1 of the 
Environmental Planning and Assessment Act 1979 (EP&A Act). 

A detailed description of the proposal is provided in Chapter 3 of this REF, while an overview of the proposal is shown in 
Figure 1-1. 

Key features of the proposal include: 

• A new single lane roundabout at the intersection of Appin Road and Brian Road 

• A fauna underpass under Appin Road approximately 35m south of the new roundabout, comprising a new 2.4m 
diameter and 36m long reinforced concrete pipe 

• Refuge poles and tree logs at the fauna underpass entrances 

• A new vegetated fauna path to the new fauna underpass 

• Road and embankment widening, and new safety barriers and fauna fencing on roadside locations 

• Fauna fence drop downs at either side of the underpass to allow trapped fauna inside the road reserve to escape 

• Installation of utility relocations, drainage, roadside furniture, pavement markings, street lighting and signage 

• Reinstatement of vegetation 

• Establishment of a temporary road for diversion of Appin Road, ancillary facilities and lay down locations to support 
the works. 

Need for the proposal 
Appin Road is a key arterial road. Regionally, it connects motorists travelling between south-western Sydney and the 
Illawarra. It provides a direct link to the M1 Princes Motorway at Thirroul and the M31 Hume Motorway at Wilton via Wilton 
Road and at Campbelltown via Narellan Road. Locally the road services the suburbs of Appin, Gilead and Rosemeadow. 

Transport completed a safety review of Appin Road in 2014. Several safety issues were identified in the review such as trees 
too close to the road’s edge and the narrow width of the existing shoulders of the road at a number of locations within the 
proposal location. At the same time, the Department of Planning and Environment were considering regional koala 
conservation requirements as part of the development of the Cumberland Plain Conservation Plan. This included obtaining 
the advice of the Office of the NSW Chief Scientist and Engineer and Koala Expert Panel who recommended that: 

• Recommendation 2a: Connectivity - the Ousedale Creek to Appin North Corridor (E) should be secured as the east–west 
corridor to connect the Georges River Reserve and Nepean Corridors. A suitable crossing structure (such as a culvert) 
should be constructed at Appin Road (Chief Scientist and Engineer, 2020). 

This recommendation was adopted by DPE along with a range of other koala conservation measures as part of the 
Cumberland Plain Conservation Plan Sub-Plan B: Koalas (DPE 2022) and following a further review by the Office of the NSW 
Chief Scientist and Engineer in May 2021 (Chief Scientist & Engineer, 2021). 

In December 2021, DPE released Greater Macarthur 2040 Update which confirmed DPE’s commitment to the protection of 
the Ousedale Creek corridor for koalas along with other koala corridors at Menangle Creek (through Noorumba Reserve) and 
Woodhouse Creek (through Beulah) further north along Appin Road. Koala connectivity is also expected to be provided 
under Appin Road at these locations as part of the development of the Figtree Hill Estate by Lendlease. 
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Biodiversity certification was granted to the Cumberland Plain Conservation Plan (CPCP) by the NSW Minister for the 
Environment on 17 August 2022 with Commonwealth Environment Protection and Biodiversity Conservation Act 1999 
strategic assessment approval expected in the near future. The provision of koala connectivity at Ousedale Creek is a 
requirement of both approval processes. 

Chapter 2 of this REF further describes the need for the proposal and outlines the options considered in developing the 
design. 

Proposal objectives 
The objectives of the proposal are: 

• Support the ecological functioning of the Ousedale Creek koala habitat corridor by providing safe koala passage under 
Appin Road and other koala protection measures 

• Improved safety for all road users by reducing the number and severity of road crashes at the Appin and Brian Road 
intersection 

• Improved safety for vehicles accessing private property along Appin Road and Brian Road 

• Provide a safer and more efficient intersection 

• Minimise social and environmental impact. 

Options considered 
In addition to the ‘do nothing’ and ‘do minimal’ options, there were no other options considered for the roundabout at the 
Brian Road and Appin Road intersection.  

A number of options were considered for the koala underpass, summarised below: 

• Do nothing option – this would result in no change to the Brian and Appin Road intersection 

• Option 1 – includes a koala underpass located 260m north of the Brian Road intersection 

• Option 2 – includes a koala underpass located 80m south of Brian Road 

• Option 3 – includes a koala underpass located 50m north of Brian Road 

• Option 4 – koala underpass 35m south of Brian Road. 

Statutory and planning framework 
The proposal is categorised as development for the purpose of a road and road infrastructure facilities, and is being carried 
out by, or on behalf of a public authority. Under Section 2.109 of the State Environmental Planning Policy (Transport and 
Infrastructure) 2021, the proposal is permissible without consent. It can therefore be assessed under Division 5.1 of the 
Environmental Planning and Assessment Act 1979 (NSW) (EP&A Act). 

This review of environmental factors (REF) fulfils Transport’s obligation under section 5.5 of the EP&A Act, including to 
examine and take into account to the fullest extent possible all matters affecting or likely to affect the environment by 
reason of the activity. 

Community and stakeholder consultation 
Community consultation activities for the proposal would be undertaken during the public display period of this REF. The 
public are invited to submit feedback to help Transport understand what is important to customers and the community. The 
REF would be displayed for a period of four weeks. Further information about these specific consultation activities is 
included in Chapter 5 of this REF. 

During the display period a Project Infoline (1800 684 490) and email address (projects@transport.nsw.gov.au) would also 
be available for members of the public to make enquiries. Further information is available on our website at 
nswroads.work/appinroad. 
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In accordance with the requirements of the Transport and Infrastructure State Environmental Planning Policy (T&I SEPP) 
2021 consultation is required with local councils and/or public authorities in certain circumstances, including where council 
managed infrastructure is affected. Consultation has been undertaken with Wollondilly Shire Council and other stakeholders 
during the development of design options and the preferred option. Consultation with these stakeholders would continue 
through the detailed design and construction of the proposal. 

Transport would review and assess all feedback received during the public display period, prior to determining whether or 
not to proceed with the proposal. 

Environmental impacts 
This REF identifies the potential environmental benefits and impacts of the proposal and outlines the mitigation measures to 
reduce the identified impacts. The main environmental impacts of the proposal are: 

Biodiversity 

The proposal is located within land relevant to the Cumberland Plain Conservation Plan (CPCP) (DPE, 2022). The CPCP is a 
conservation plan for Western Sydney that identifies strategically important biodiversity areas within the Cumberland 
subregion to offset the biodiversity impacts of future urban development to facilitate a vibrant, green and liveable city. The 
proposal has considered the objectives in section 3.1 of the CPCP Guidelines for Infrastructure Development (DPE 2022). 

The proposal would require the removal of about 2.65 hectares of native vegetation, including Plant Community Type (PCT) 
3320: Cumberland Shale Plains Woodland. This PCT is listed as a threatened ecological community under the BC Act and 
EPBC Act. 

The removal of 2.65 hectares of native vegetation would remove available habitat for threatened species, including koala, 
little lorikeet, Cumberland Plain land snail, dusky woodswallow, varied sittella, gang-gang cockatoo, scarlet robin, yellow-
bellied glider, glossy-black cockatoo, eastern false pipistrelle, swift parrot, square-tailed kite, little eagle, powerful owl, 
eastern coastal freetail-bat, little bent-winged bat, large bent-winged bat, southern myotis, squirrel glider, grey-headed 
flying-fox, large-eared pied bat, greater broad-nosed bat. 

Indirect impact from the proposal would include fauna injury or death, proliferation of weeds and pathogens, increased 
edge effects and habitat fragmentation. 

An EPBC Act and BC Act assessments of significance have been carried out for nationally and NSW listed threatened species 
and ecological communities that are likely to occur in the proposal site. With appropriate safeguards, the proposal would be 
unlikely to have a significant impact on any listed threatened species, populations or ecological communities. 

The inclusion of a fauna underpass and fauna fencing would help to protect koalas and would have incidental benefits for 
other fauna through reducing animal strikes while travelling along Appin Road and Brian Road and increase the functionality 
of the Ousedale creek koala habitat corridor. This would provide a significant benefit for koala in the region and implements 
one of the key actions of the CPCP koala sub-plan and the recommendations of the Office of the NSW Chief Scientist and 
Koala Expert Panel (Chief Scientist & Engineer, 2020 and 2021 and DPE, 2022). 

Noise and vibration 

During construction, noise impacts from night-time works are predicted to impact up to 325 residential receivers. The 
highest impacts are predicted to occur at properties along Appin Road, with lower exceedances predicted to extend into 
numerous properties within suburban areas south of the proposal. The Appin Way Greyhound Track is the only non-
residential receiver predicted to exceed NMLs for any construction scenario (when in use). While the majority of receivers 
predicted to exceed NMLs would only be subject to low or moderate noise impacts (<20dB above NLMs), up to 11 properties 
may be highly noise affected (>75dB LAeq (15 minute)). Noise from construction traffic is expected to comply with the RNP 
noise management levels during the construction period. 

A total of 11 sensitive receivers were identified within the recommended safe-working distance for vibration. Mitigation 
would be implemented for the proposal to manage potential vibration impacts during construction. 

Modelling for operation of the proposal shows the proposal would result in a reduction in noise levels. 
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Traffic, transport and access  

Construction of the proposal would require additional vehicles on the road, however these volumes are relatively low in the 
context of the total number of vehicles using Appin Road, and would not impact road network performance.  

While there would be some delay to existing traffic on Appin Road and Brian Road due to traffic management conditions 
during construction, access would be maintained, including transfer of vehicles onto a temporary road to allow construction 
on the existing road pavement, and impacts would be minor. 

Modelling for operation of the proposal indicates the proposed roundabout of Appin Road and Brian Road intersection 
would operate satisfactorily for all assessed peak periods. The proposal would provide safety improvements for motorists. 

Other issues  

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

• Landscape character and visual amenity 

• Aboriginal heritage 

• Non-Aboriginal heritage 

• Contamination, soils and geology 

• Socio-economic, property and land use 

• Hydrology, hydrogeology and water quality 

• Waste and resources  

• Air quality 

• Hazard and risk management 

• Bushfire 

• Sustainability, climate change and greenhouse gas 
emissions 

• Cumulative impacts. 

The assessment of each of the above topics concluded the impacts during construction and operation of the proposal would 
generally be minor and would be managed through the implementation of safeguards and management measures outlined 
in section 7.2, to minimise off-site impacts, and any residual impacts associated with the proposal would be acceptable and 
not significant. 

Justification and conclusion 
This REF has been prepared having regard to sections 5.5 to 5.7 of the EP&A Act and Section 171 of the EP&A Regulation, to 
ensure that Transport takes into account to the fullest extent possible, all matters affecting or likely to affect the 
environment as a result of the proposal. 

The proposal is considered to meet its objectives, including to protect koala habitat and increase connectivity for koalas (and 
with incidental benefits to other fauna species), by providing a koala crossing under Appin Road and other fauna protection 
measures. The proposal also provides safety improvements for motorists and residents using Appin Road and Brian Road. 

The detailed design of the proposal would also be designed in accordance with the NSW Sustainable Design Guidelines – 
Version 4.0 (Transport, 2019a) taking into account the principles of ecologically sustainable development (ESD).  

Should the proposal proceed, any potential associated adverse impacts would be appropriately managed in accordance with 
the mitigation measures outlined in this REF. This would ensure the proposal is delivered to maximise benefit to the 
community and minimise any adverse impacts on the environment. 

In considering the overall potential impacts outlined in this REF, the proposal is unlikely to significantly affect the 
environment including critical habitat or threatened species, populations, ecological communities or their habitats.  
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Display of the review of environmental factors
This REF is on display for comment between 25 January 2023 and 24 February 2023. You can access the documents in the 
following ways:

Internet

The documents are available as pdf files on the Transport for NSW website at nswroads.work/appinroad. 

Community information sessions

The REF will be displayed at community information sessions as required. This may include pop ups at community markets, 
local community events and other activities as required.

Copies by request

Printed and electronic copies are available by contacting projects@transport.nsw.gov.au or 1800 684 490 (TfNSW Project 
Infoline) noting that there may be a charge for hard copies or USB.

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

Mail – “Brian Road Intersection Upgrade REF”, Transport for NSW, PO Box 973 Parramatta CBD NSW 2124, Email
– projects@transport.nsw.gov.au [include “Brian Road Intersection Upgrade REF” in subject line], our visit https://

yoursay.transport.nsw.gov.au/brian-road-intersection-upgrade. Submissions must be received by 24 February 2023. Submis-
sions will be managed in accordance with the Transport for NSW Privacy Statement. A copy can be made available upon re-
quest.

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

After this consideration, Transport will determine whether or not the proposal should proceed as proposed and will inform 
the community and stakeholders of this decision.

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

mailto:projects@transport.nsw.gov.au
mailto:projects@transport.nsw.gov.au
https://www.transport.nsw.gov.au/privacy-statement
https://www.transport.nsw.gov.au/privacy-statement
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1. Introduction 
This chapter introduces the proposal and provides context for the environmental assessment. In introducing the proposal, 
the objectives and project development history are detailed and the purpose of the report provided. 

1.1 Proposal identification 

Transport for NSW (Transport) proposes to improve safety features of Appin Road and upgrade the Appin Road and 
Brian Road intersection (the proposal). This Review of Environmental Factors (REF) assesses the potential impacts of the 
proposal on the environment. 

The key features of the proposal would include: 

• A new single lane roundabout at the intersection of Appin Road and Brian Road  

• A fauna underpass under Appin Road approximately 35m south of the new roundabout, comprising a new 2.4m 
diameter and 36m long reinforced concrete pipe 

• Refuge poles and tree logs at the fauna underpass entrances 

• A new vegetated fauna path to the new fauna underpass  

• Road and embankment widening, and new safety barriers and fauna fencing on roadside locations  

• Fauna fence drop downs at either side of the underpass to allow trapped fauna inside the road reserve to escape 

• Installation of utility relocations, drainage, roadside furniture, pavement markings, street lighting and signage  

• Reinstatement of vegetation 

• Establishment of a temporary road for diversion of Appin Road, ancillary facilities and lay down locations to support 
the works. 

The proposal is located in the suburb of Appin, approximately two kilometres (km) north of the town of Appin, in the local 
government area of Wollondilly Shire Council. The proposal is approximately 51km southwest of the Sydney Central Business 
District (CBD), 16km south of Campbelltown and 35km northwest of Wollongong. The proposal site is next to the Dharawal 
National Park and the Georges River. The location of the proposal is shown in Figure 1-1.  

The proposal includes road safety improvements to the intersection at Appin Road and Brian Road, including the design of a 
single lane roundabout and fauna underpass.  

An overview of the key features of the proposal is provided in Figure 1-2. A detailed description of the proposal is provided 
in Chapter 3.  

For the purposes of this REF the following definitions have been used: 

• The ‘proposal’ refers to all activities and the ancillary facilities associated with the road upgrade  

• The ‘proposal site’ refers to the area that would be directly impacted by the proposal. It includes the total construction 
footprint, ancillary facilities and any other areas that would be temporarily disturbed. The proposal site is shown in 
Figure 1-2 

• The ‘study area’ refers to the proposal site and the wider area that may be indirectly impacted by the proposal and has 
been defined for each specialist study where used. 
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Figure 1-1: Location of the proposal 
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Figure 1-2: Key features of the proposal 
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1.2 Purpose of the report 

This REF has been prepared by WSP on behalf of Transport. For the purposes of these works, Transport is the proponent and 
determining authority under Division 5.1 of the Environmental Planning and Assessment Act 1979 (NSW) (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 mitigation and management measures to be implemented. 

The description of the proposed work and assessment of associated environmental impacts has been undertaken in the 
context of Section 171 of the Environmental Planning and Assessment Regulation 2021, the factors in Guidelines for 
Division 5.1 assessments, (DPE 2022a), Roads and Related Facilities EIS Guideline (DUAP 1996), the Biodiversity Conservation 
Act, 2016 (BC Act), the Fisheries Management Act 1994 (FM Act), and the Australian Government’s Environment Protection 
and Biodiversity Conservation Act 1999 (Commonwealth) (EPBC Act). 

In doing so, the REF helps to fulfil the requirements of Section 5.5 of the EP&A Act including that Transport examine and take 
into account, to the fullest extent possible, all matters affecting or likely to affect the environment by reason of the activity. 

The strategic assessment approval granted by the Federal Government under the EPBC Act in September 2015, with respect 
to the impacts of Transport’s road activities on nationally-listed threatened species, ecological communities and migratory 
species. 

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 sought from the Minister for Planning under 
Division 5.2 of the EP&A Act 

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

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

Transport must consider impacts to nationally listed threatened species, ecological communities and migratory species as 
part of the approval process under the strategic assessment. To assist with this, assessments are required in accordance with 
the Matters of National Environmental Significance: Significant impact guidelines 1.1. Environment Protection and 
Biodiversity Conservation Act 1999 (Department of the Environment 2013).  
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2. Need and options considered 
This chapter describes the need for the proposal in terms of its strategic setting and operational need. It identifies the 
various options considered and the selection of the preferred option for the proposal. 

2.1 Strategic need for the proposal 

Appin Road is a strategically important arterial road. Regionally, it connects motorists travelling between Sydney’s south-
western region and the Illawarra. It 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 12,000 vehicles per day (Appendix F). Traffic within the proposal is currently 
serviced by one traffic lane in each direction. Road user safety issues arise on Appin Road due to the existing road conditions 
and the relatively high volume of traffic on the road. 

Appin Road is also identified as a key road connecting the Greater Macarthur Growth Area, an important urban growth area 
for Sydney. 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. 

In the five-year period between 2012 and 2016 there were 27 recorded crashes at Appin Road between Brian Road and 
Mount Gilead. These included one fatal, 14 injury crashes and 12 non-casualty crashes. The crash types recorded were 
predominantly run-off-road crashes with rear end, striking an animal and head-on collisions. Safety improvements to 
Appin Road were recommended to address these safety issues. 

The proposal would improve road safety, including removal of a right turn intersection into Brian Road and speed reduction 
from 80km/h to 50 km/h at the proposal. 

The fauna underpass and fencing aims to reduce the likelihood of vehicle strike for koalas and other fauna, while increasing 
habitat connectivity for koalas in the region. The proposal is a requirement of the Cumberland Plain Conservation Plan 
(CPCP) which, in turn, is based on the advice of the Office of the NSW Chief Scientist and Engineer and Koala Expert Panel as 
following: 

• Recommendation 2a: Connectivity – the Ousedale Creek to Appin North Corridor (E) should be secured as the east-
west corridor to connect the Georges River Reserve and Nepean Corridors. A suitable crossing structure (such as a 
culvert) should be constructed at Appin Road (Chief Scientist, April 2020). 

In December 2021, the DPE released the Greater Macarthur 2040 Update which confirmed DPE’s commitment to the 
protection of the Ousedale Creek corridor for koalas along with other koala corridors at Menangle Creek and Woodhouse 
Creek further north of Appin Road. 

The CPCP identifies strategically important biodiversity areas within the Cumberland subregion, where the proposal is 
located. This is discussed in more detail in section 2.1.2 and Appendix C. 

2.1.1 State strategies 

Key NSW Government strategies current at the time of preparing this template are outlined in the following sections. 

State Infrastructure Strategy 2022–2042 

The State Infrastructure Strategy 2022–2042 (the State Infrastructure Strategy) (Infrastructure NSW, 2022) sets the strategic 
vision for infrastructure across NSW over 20 years and combined with the Future Transport Strategy (Transport for NSW, 
2022a) and the Regional Development Framework (NSW Government, 2018b), brings together infrastructure investment 
and land-use planning for cities and regions within NSW. 

The State Infrastructure Strategy outlines Infrastructure NSW’s recommendations for priority transport infrastructure 
projects and initiatives for NSW to 2042 to ensure the transport system creates opportunities for people and businesses to 
access the services and support they need. The State Infrastructure Strategy also identifies and prioritises the delivery of 
critical public infrastructure to drive productivity and economic growth. The assessment of the State’s existing infrastructure 
capacity against forecasted population growth (which informed the State Infrastructure Strategy) highlighted critical 
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deficiencies in urban road capacity and provides strategic options to meet the challenges of population growth and 
substantial increases in freight volumes. 

The State Infrastructure Strategy aligns with the benefits of the proposal, such as improving road safety within the region. 

Future Transport Strategy 

The Future Transport Strategy (Transport, 2022a) underpins and supports the State Infrastructure Strategy and sets strategic 
directions and outcomes for customer mobility in NSW. It is delivered through a series of supporting plans, including the 
Regional NSW Services and Infrastructure Plan (Transport, 2018b). 

The strategy is based on three outcomes. To support these outcomes, the strategy has 14 strategic directions to guide 
achievement of the outcomes. 

The strategy contains policy, service and (road and active) infrastructure improvements and potential initiatives. The 
proposal would help meet a number of outcomes and strategic directions including. 

• C4 - Our transport networks are safe. The proposal is aligned with this outcome by the proposal improving safety 
within the region. The proposal would improve road safety for all road users by widening the road, providing a new 
roundabout intersection, and provision of a fauna crossing. 

• P4 - Transport for NSW minimises environmental impacts – the proposal aligns with this outcome by minimising 
environmental impacts. Chapter 6 of the REF outlines impacts from the proposal and measures to minimise 
environmental impacts. 

2.1.2 Regional and local strategies 
Western City District Plan 

The Western City District Plan, (Greater Cities Commission, 2018) is one of six District Plans developed by the Greater Sydney 
Commission for each of Sydney’s Districts. The plan provides a 20-year plan to manager growth and achieve the 40-year 
vision for 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 Western City District Plan identifies the upgrade of Appin Road under the Western Sydney Growth Roads Program. The 
proposal would improve access and safety for Appin Road and Brian Road. 

Wollondilly local planning strategy 

In 2011 Wollondilly Shire Council adopted a Growth Management Strategy in recognition of the need to have a plan for 
future growth, as well as plan for future service and infrastructure provision. 

The proposal is consistent with the strategy by supporting “hard” infrastructure improvement by providing safety 
improvements along Appin Road. 

Cumberland Plain Conservation Plan 2022 

The Cumberland Plain Conservation Plan (CPCP) (DPE, 2022) is a conservation plan for Western Sydney that identifies 
strategically important biodiversity areas within the Cumberland subregion to offset the biodiversity impacts of future urban 
development to facilitate a vibrant, green and liveable city. 

The CPCP supports the delivery of infrastructure, housing and jobs for the people in the Western Parkland City while 
protecting important biodiversity through a program of conservation actions and commitments. This includes protecting, 
among others, the Southern Sydney koala population, the Cumberland Plain Land Snail, foraging habitat for the swift parrot 
and significant plants like the nodding geebung and spiked rice-flower. 

The CPCP has been developed to meet requirements for strategic biodiversity certification under the Biodiversity 
Conservation Act 2016 (NSW) (BC Act) and strategic assessment under the EPBC Act. It provides the biodiversity approvals 
required for new development in four nominated areas in Western Sydney and also supports the delivery of major transport 
infrastructure across the region. 
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The CPCP identifies important biodiversity areas in Western Sydney’s nominated areas that will not be certified and where 
development will be limited. These areas are identified in the plan’s mapping as ‘avoided land’ (refer to Figure 2-1). Avoided 
land is subject to development controls to avoid and minimise impacts on nationally and state-listed threatened species and 
ecological communities from development in the nominated areas, as required under the BC Act and EPBC Act (Chief 
Scientist & Engineer 2020 and 2021, and DPE 2022). 

Some of the proposal site is located in ‘avoided land’ as mapped in the CPCP. However, the proposal does not meet the 
criteria of ‘Essential Infrastructure’ as the works are located and associated with a classified road. In accordance with the 
CPCP, a proposal can proceed on avoided land if it meets the objectives in section 3.1 and section 3.1.2 of the CPCP 
Guidelines for Infrastructure Development (DPE 2022), as outlined below: 

Section 3.1 of the CPCP Guidelines for Infrastructure Development outlines the following objectives: 

• Protect threatened ecological communities 

• Protect or enhance koala habitat and corridors 

• Protect MNES 

• Encourage the conservation and recovery of ecological communities and their habitats. 

Section 3.1.2 of the CPCP Guidelines for Infrastructure Development outlines the following objectives for other 
infrastructure which is not defined as ‘Essential Infrastructure’: 

1 Avoid an adverse impact on threatened ecological communities, threatened species and their habitats, both on the site 
of the activity and on adjoining land that is avoided land 

2 Avoid an adverse impact on habitat connectivity and fauna movement, including koala and wildlife corridors, both on 
the site of the activity and on adjoining land that is avoided land 

3 Avoid an adverse impact on the integrity and resilience of the biophysical, ecological, and hydrological environments, 
including surface and groundwater, and the quality of the natural flow of water in a riparian corridor 

4 Avoid an adverse impact on MNES referred to in Chapter 2, Part 3, Division 1 of the EPBC Act 

5 Install temporary fauna fencing before construction in areas identified as koala habitat protected by the CPCP and 
maintain the integrity of any existing fauna fencing 

6 Design linear infrastructure to include appropriate access treatments such as gates or koala bridges to ensure the 
integrity and connectivity of koala corridors and habitat protected under the CPCP is maintained. 

Overall, the proposal meets the above objectives of ‘non-essential infrastructure’ in the CPCP as it avoids adverse impacts to 
TECs and Matters of National Environmental Significance (MNES). The proposal also provides fauna connectivity (particularly 
for the koala) and fencing, and improved safety for both people and biodiversity along Appin Road. Further consideration of 
these objectives is provided in Appendix C and section 7.4 of Appendix D. 

The CPCP Guidelines for Infrastructure Development (DPE August 2022) also identify mitigation measures that are required 
to be considered for any proposals located within the CPCP. Mitigation to address biodiversity impacts of the proposal has 
considered the Cumberland Plain Conservation Plan Guidelines for Infrastructure Development. This is discussed further in 
Appendix C and section 6.6.4 and section 6.1.2 of Appendix D. 

The proposal would also prepare a consistency statement in accordance with 201A of the EP&A Act and provide the 
statement to the Planning Secretary within 30 days of the project being determined.  
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Figure 2-1: Avoided land as mapped in the CPCP 
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2.2 Limitations of existing infrastructure 

The unsignalised Brian Road T-intersection, includes both southbound right turn lane into Brian Road and a northbound left 
turn lane into Brian Road within an 80km signposted area increasing the risk of crashes. There are hazardous trees located 
along either side of Appin Road located within the clear zone of 80km/h speed environment and the current road network 
does not include safety barriers on either side of the road. 

The proposal site currently does not include any fauna fencing resulting in increased fauna roadkill. 

The proposed roundabout would provide a slower speed environment in addition to the proposed fauna underpass which 
would significantly reduce fauna strikes and generally improve the road safety of the proposal site. 

2.3 Proposal objectives and development criteria 

2.3.1 Proposal objectives 

The objectives of the proposal include: 

• Support the ecological functioning of the Ousedale Creek koala habitat corridor by providing safe koala passage under 
Appin Road and other koala protection measures 

• Improved safety for all road users by reducing the number and severity of road crashes at the Appin and Brian Road 
intersection 

• Improved safety for vehicles accessing private property along Appin Road and Brian Road 

• Provide safer and more efficient intersection 

• Minimise social and environmental impact 

• Improved safety for fauna (koalas) and drivers due to the fauna underpass. 

2.3.2 Development criteria 
The development criteria for the proposal include: 

• Design the proposal in a manner that is informed by environmental investigations to minimise any adverse impact 
while maximising environmental benefits 

• Optimise the design to ensure that the proposal can be practically and efficiently constructed and maintained while 
meeting all other proposal objectives and provide value for money 

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

• Design all connections, modifications and improvements necessary to link the proposed work to the existing road 
system 

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

• Develop, implement and maintain 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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2.4 Alternatives and options considered 

2.4.1 Methodology for selection of preferred option 
The options development process leading to the selection of a preferred option began with the Appin Road - Road Safety 
Investigation Report (Roads and Maritime Services 2014). In 2016, a strategic design including the upgrade of the Brian Road 
intersection was prepared by Roads and Maritime. 

In mid-2020, a connectivity feasibility study was commissioned to establish connectivity options across and around Appin 
Road to allow koalas to move east-west between the Georges River Corridor on the east of Appin Road and the Nepean 
River Corridor on the west of Appin Road. The outcomes of the study identified the Brian Road area as a connectivity site 
which is part of the southern fork of the Ousedale-Mallaty koala movement corridor. This connectivity site that has been 
identified in the Greater Macarthur 2040 plan as being a proposed east-west corridor for koalas crossing Appin Road. 

2.4.2 Identified options – Brian Road intersection 

The ‘Do nothing’ option 

The ‘do nothing’ option would result in no change to the intersection at Brian and Appin Road. This would remain an 
unsignalised three-way T-intersection and as a result road safety hazards would not be corrected as a result of this option. 

The ‘Do minimum’ option 

The ‘do minimum’ option was explored where there would be no change to the intersection at Brian and Appin Road and 
would remain as an unsignalised T-intersection and a reduction to the speed zone to 50km/h would be implemented. 
However, as a result road safety hazards would not be corrected with this option. 

Roundabout Option 

This option included the construction of a roundabout at the Appin Road and Brian Road intersection with associated safety 
barriers north and south of the roundabout. 

Analysis of options 

The preferred intersection option (roundabout option) involves the construction of a roundabout at the Appin Road and 
Brian Road intersection with associated safety barriers north and south of the roundabout, and a reduction in speed to 
50km/h. This option is preferred over the ‘do nothing’ or the ‘do minimum’ as it addresses the proposal objective by 
improving safety by providing controlled and physical delineation which reduces the speed of motorists. Given the straight 
alignment of Appin Road, it is unlikely that motorists would travel at the reduced speed without a controlled environment 
such as a roundabout. 

2.4.3 Identified options – Fauna crossing 
In addition to the ‘do nothing’ and ‘do minimum’ options, four options for the fauna crossing were considered for further 
assessment and are discussed below. 

The ‘Do nothing’ option 

The ‘do nothing’ option would result in no fauna crossing, however, would not achieve the objective of improving fauna 
connectivity. 

The ‘Do minimum’ option 

The ‘do minimum option’ considered where only fauna fencing would be implemented in lieu of an underpass, however 
would not achieve the objective of improving fauna connectivity. 
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Option 1 – koala underpass 260m north of intersection 

This option included the koala underpass located 260m north of the Brian Road intersection. This option had an approximate 
earthwork cut volume of 3,090 cubic metres (m3) and required 2,675 square metres (m2) of land to be acquired. 

 

Figure 2-2: Fauna crossing - Option 1 

Option 2 – koala underpass 80m south of Brian Road 

This option included the koala underpass located 80m south of Brian Road. This option consists of reinforced concrete box 
culverts (RCBC) approximate earthworks cut volume of 3,840m3, acquisition of 3,310m2. 

 

Figure 2-3: Fauna crossing - Option 2 
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Option 3 – koala underpass 50m north of Brian Road 

This option included the koala underpass located 50m north of Brian Road. This option consists of RCBC with approximate 
earthworks cut volume of 2,050m3, acquisition of 2080m2. 

 

Figure 2-4: Fauna crossing - Option 3 

Option 4 – koala underpass 35m south of Brian Road 

This option included the koala underpass located 35m south of Brian Road. This option consists of RCBC with approximate 
earthworks cut volume of 2,630m3, acquisition of 2,640m2. 

 

Figure 2-5: Fauna crossing - Option 4 

Analysis of options 

The options were assessed taking into consideration environmental and engineering impacts. The ‘do nothing’ or ‘do 
minimum’ options would have the least impact, however, would not address/fully address the proposal objectives 
respectively. Based on this the ‘do nothing’ or do minimum’ option was not preferred. 

Each option was measured against the following impacts, in priority, to determine the preferred option: 

• East-west connectivity for koalas 

• Property  

• Cost value 

• Utilities. 

East-west connectivity for koalas 
All options have an impact on biodiversity and land use. Potential impact on heritage was considered low and did not 
identify any items within the impacted area. 

Option 1 and Option 3 did not provide a direct connectivity to the cluster of trees on the western side of Appin Road. These 
two options, compared to Option 2 and Option 4, require longer travel length to connect from east and west. 
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Should option 1 be considered, another koala crossing structure is likely to be required along Brian Road in addition to a 
fencing strategy and replanting to encourage the animals to use this crossing. 

Option 3 was located close to residential subdivision on the western side of Appin Road and provided limited to no 
restoration potential. 

Based on such factors, Option 2 and Option 4 were preferred for this impact assessment. 

Property impact 
All options have an impact next to residential properties. In the precedence of highest acquisition area to lowest: 

• Option 2 – 3,310m2 

• Option 1 – 2,675m2 

• Option 4 – 2,640m2 

• Option 3 – 2,080m2. 

The preferred option for this impact assessment was Option 3 as it provided the lowest acquisition area required. 

Cost value 
Option 1 and Option 3 compared to Option 2 and Option 4 require additional koala crossing structure on Brian Road to 
provide north south connectivity and additional fencing and replanting to encourage the animals to use this crossing. The 
additional structure would incur in higher costs compared to Option 2 and Option 4. 

Utilities 
All options have similar impacts on utilities, with Option 1 having an additional impact on overhead electrical. All options 
would intercept existing table drains on both sides of the road and required diversion channels. 

Conclusion 
The ‘do nothing’ and ‘do minimum’ options were discounted as they do not address the proposal objectives by not 
improving safety and connectivity for fauna. 

Option 1 was considered least favourable in all assessments thus was not chosen to be preferred. Option 3 had the least 
impact to property however this was outweighed by requiring additional koala crossing on Brian Road which would have 
increase the cost significantly compared to Option 2 and Option 4. Option 2 and Option 4 were similar in assessment 
outcome, but Option 4 was determined preferred as it generated lesser property impact over Option 2. 

The preferred option (Option 4) involves the construction of a fauna underpass south of the Brian Road intersection with 
associated fauna fencing north and south of the underpass to the proposal extents.  

2.5 Preferred option 

The preferred option for the Brian Road intersection was Option 1, which involves the construction of a roundabout at the 
Appin Road and Brian Road intersection with associated safety barriers north and south of the roundabout, and a reduction 
in speed to 50km. 

The preferred option for the fauna crossing was Option 4, which involves the construction of a fauna underpass 35m south 
of the Brian Road intersection with associated fauna fencing north and south of the underpass to the proposal extents. A 
culvert underpass is considered the most practical and feasible option for Appin Road especially due to the surrounding 
topography. Many previous studies indicate they are readily used by koalas and other fauna species provided the culvert has 
a dry floor or shelf. 
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2.6 Design refinements 

There has been a change made to the structure type of the preferred option. The preferred option consisted of reinforced 
concrete box culvert (RCBC) type underpass, and a change has been made to replace the RCBC with 2.4m diameter 
reinforced concrete pipe (RCP). RCP was chosen to align with other fauna underpasses proposed along Appin Road and 
provided constructability benefits over RCBC. The constructability benefits of the RCP include: 

• The installation of an RCP is notably faster than a RCBC given no base slab construction and potentially reduced 
excavation depth. RCP solution removed the need to form up and pour a costly and time-consuming base slab – 
requiring 28 days curing time before the crown units could be installed 

• Reduced clearing requirements 

• Reduced construction costs and program implications to the proposal. RCPs are much easier in terms of staging and 
are less expensive 

• RCP as a design solution not only minimised excavation but also allowed for delivery in a timely manner and at a 
significantly reduced cost 

• If any soft soil/settlement issues are encountered, then RCPs are a much better option with flexibility of joints whilst 
RCBC may even require pile foundations in soft soils. 
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3. Description of the proposal 
This chapter describes the proposal and provides descriptions of existing conditions, the design parameters including major 
design features, the construction method and associated infrastructure and activities. 

3.1 The proposal 

Transport proposes to improve safety features of Appin Road and upgrade the Appin Road and Brian Road intersection (the 
proposal). The proposal is shown in Figure 3-1. 

The key features of the proposal include: 

• A new single lane roundabout at the intersection of Appin Road and Brian Road 

• A fauna underpass under Appin Road approximately 35m south of the new roundabout, comprising a new 2.4m 
diameter and 36m long reinforced concrete pipe 

• Refuge poles and tree logs at the fauna underpass entrances 

• A new vegetated fauna path to the new fauna underpass 

• Road and embankment widening, and new safety barriers and fauna fencing on roadside locations 

• Fauna fence drop downs at either side of the underpass to allow trapped fauna inside the road reserve to escape 

• Installation of utility relocations, drainage, roadside furniture, pavement markings, street lighting and signage 

• Reinstatement of vegetation 

• Establishment of a temporary road for diversion of Appin Road, ancillary facilities and lay down locations to support 
the works. 
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Figure 3-1: The proposal 
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3.2 Design 

The following sections provide a description of the design criteria, major design features and engineering constraints of the 
proposal. 

3.2.1 Design criteria 
The proposal has been designed to NSW and Australian engineering, road safety, environmental and transport planning 
standards. These standards describe the criteria that should be adopted for specific road classifications and conditions. The 
criteria have been developed to ensure all roads are designed to be safe, effective, well planned and easily maintained. 

The road design of the proposal has been carried out in accordance with the following guidelines and standards and the 
criteria listed in Table 3-1. 

• Authorised Scope of Works and Technical Criteria 

• Published Transport for NSW supplements to Austroads Guides 

• Austroads Road Design Guides 

• Australian Standards 

• NSW Sustainable Design Guidelines – Version 4.0 (Transport, 2019a)  

• Transport Urban Design Guidelines 

• Guidelines for the Development of Public Transport Interchange Facilities (Ministry of Transport, 2008) 

• Other Transport policies and guidelines 

• Relevant council standards. 

The design of the fauna crossing has been completed with reference to: 

• AS 5100-2017 – Bridge Design 

• AS/NZS 3725 – Design for Installation of Buried Concrete Pipe 

• AS/NZS 4058 – Precast Concrete Pipes 

• AS 4678 – 2002 – Earth Retaining Structures. 

Other guidelines such as Network Planning Targets were considered while setting design values. 

Table 3-1: General road design criteria  

General  Minimum Design Criteria 

Design Speed Design speed: 
• 60km/h at the Brian Road intersection 
• 90km/h 500m north of the Brian Road Intersection 
Posted speeds: 

• Southbound - 50km/h from approximately 500m north of the 
Brian Road intersection 

• Northbound – 80km/h from approximately 500m north of the 
Brian Road intersection 

Average Annual Daily Traffic (AADT) Approx. 6,000 (>6000 vehicles used in AGRD calculations) on Appin Road  

Clear zone 5m (for >6000 AADT at 60km/h) 
7.5m (for >6000 AADT at 90km/h) 
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General  Minimum Design Criteria 

Design vehicle  Design Vehicle: 
• 19m semi-trailer, all movement 
Check Vehicle: 
• Through movement for a 26m B-Double on Appin Road, with no 

provision for movements into Brian Road, or to undertake a U-Turn 
Main Road to driveway 
• Passenger vehicle 5.2m (Design) / Semi-Trailer 19m (Check) 

CROSS SECTION 

Number of through lanes on each 
carriageway  

1 

Lane widths 3.5m 

Auxiliary lane widths 3.5m 

Nearside shoulder width  Appin Road – minimum 1.5m 
Brian Road – match existing  

Roundabout central median radius 10m  

Cut batter Slope 4H:1V 
2H:1V 

Desirable 
Maximum 

Fill batter slope 4H:1V 
2H:1V 

Desirable 
Maximum 

3.2.2 Engineering and environmental constraints 
Several engineering issues and constraints for the design and construction of the proposal have been identified. These issues 
and constraints have informed the development of the design for the proposal. Further discussion of these issues and 
constraints are provided in Chapter 6 where there is an expected environmental impact to the study area as a result of the 
proposal. 

3.2.3 Major design features 
The major design features of the proposal are described in the following sections. 

Roads and intersections 

The Brian Road intersection would be upgraded to a three-way roundabout intersection, including a central island and 
splitter island on all approaches. The roundabout would be single lane, with no turning lanes provided in any direction. The 
layout of the intersection is shown in Figure 3-2. 

The horizontal and vertical geometry of Appin Road and Brian Road generally matches the existing roads, with the road 
widened to accommodate the roundabout. 

Widening of the Appin Road pavement and embankment would be completed along Appin Road to accommodate safety 
barriers and fauna fencing (discussed below) and allow for maintenance access. 
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Figure 3-2: Brian Road intersection arrangement 

Fauna crossing 

Culverts have been installed on many roads around Australia and the world to facilitate the movement of wildlife under 
roads. Concrete box culverts are a standard installation option in New South Wales and Queensland for koalas, with many 
studies and evaluations showing they are readily used by the species. Features considered best practice for koala 
underpasses include: 

• Dry floor in dedicated wildlife underpass or the use of shelves – or ledges above water level, if the underpass/culvert 
is also used for drainage 

• No evidence that rails are essential to use by koalas, but they may help koalas climb up and out of reach of predators 

• Koala's have been shown to effectively use 1.8 metre - 2.4 metre underpasses and greater dimensions and have been 
observed very occasionally in 0.9-metre-high underpasses. The height and width of an underpass should be scaled up 
as road width increases. 

A fauna underpass will be constructed under Appin Road approximately 35m south of the Brian Road intersection. Fauna 
would utilize a 2.4m diameter RCP to cross the road. The culvert approaches at either end would be constructed with cast-in 
situ headwall, wingwall and apron. Koala use of the crossing will be subject to a monitoring program using cameras. A 
cross-section of the fauna crossing is provided in Figure 3-3. 



Review
 of Environm

ental Factors 

Transport 
for NSW 

EMF-PA-PR-0070-TT04 OFFICIAL 33 
 

 

Figure 3-3: Fauna crossing cross-section [Note: koala dropdown not included in image] 

Fauna fencing and koala grids 

Fauna fencing is proposed for the length of the proposal to protect koalas and other native fauna from traffic on Appin Road 
and Brian Road and direct the movement of fauna to the fauna crossing. Fauna fencing would be installed on the extended 
road verge to allow for installation of the fence on a flat surface and prevent potential gaps. A bitumen spray seal, about 1m 
in width, would be laid on either side of the fence to prevent erosion around the fence, and vegetation growth. 

The fauna fence would be offset approximately 1.2m from the road safety barrier. 1.2m wide maintenance gates are 
provided in cases where the distance between driveways is greater than 150m. The gates are designed to open towards the 
safety barrier. 

Where a break in fauna fencing is required for property access, a koala grid (Figure 3-4) has been provided within the 
driveway to allow for property access to be maintained and exclude fauna movements. The location of koala grids are shown 
on Figure 3-1. The koala grid would connect to the fauna fence to restrict fauna movement onto the road carriage way and 
metal sheeting would be extended to the koala grids to prevent koalas climbing the fence. 
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Figure 3-4: Koala grids will be implemented across accesses where there is a break in the fauna fence 

Wing-wall drop downs 

The inclusion of wing-wall drop-downs is included as part of the proposal. A wing-wall drop down is a hole in the fence along 
a head wall that is high enough to prevent fauna entering the road corridor but low enough that an animal in the road 
corridor could drop down into the underpass entrance area without injury. 

Safety barriers 

Steel safety barriers would be provided between the road shoulder and fauna fence for the length of the proposal. Safety 
barriers have been designed to meet safety and clear zone requirements of the current 80km/hr posted speed limit. 

Property access and adjustments 

Existing property boundaries next to the roundabout have provided a constraint. For affected properties there would be 
adjustment works performed which include: 

• Where existing property fencing is to be removed, new like-for-like rural fencing will be installed at the new property 
boundary 

• Adjustment of existing property gates (where existing fencing next to the gate is impacted) 

• Changes in vehicle storage length between Appin Road and existing property gate. Adjustment of property gates 
would be subject to further consultation with stakeholders to confirm largest vehicle required to access properties 
with reduced storage capacity 

• A koala grid is provided at driveway locations where a break in the fauna fencing is provided for residential access 

• Shoulder and verge widening would require regrading of driveways 

• At some locations, verge widening, and drainage treatments may be required within private property. Property 
acquisitions are included in section 3.6. 
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Drainage 

The proposal would maintain the existing flow regime wherever possible. The proposed drainage system would use a 
combination of the existing drainage infrastructure and new pits and, open channels and traverse drainage lines. The pipe 
structure has been designed to be free draining and as such the pipe would be suitable for koala passage during most of the 
year. 

An existing table drain on the southbound side would be infilled and re-constructed 2.0m from the back of existing 
pavement for a suitable verge widening to accommodate both the guardrail and fauna fencing. 

Proposed open channels 
Open channels would be provided to convey run off from both external and pavement catchments. Four to one side batters 
for grass lined channels and riprap lined channels with 0.5m base width have been proposed 

Pit and pipe system 
Drainage pits would be provided along all kerbs. The spacing of the drainage pits has been designed to achieve the flow 
width criteria of less than 1.5m from the invert of the kerb in a 10 year average recurring interval (ARI) event and a minimum 
of one free travel lane in each direction in 100 year ARI event. Sag pits would be located at the sag locations on the 
southbound lane, before and after the roundabout. 

3.3 Construction activities 

This section provides a summary of the likely construction methodology, work hours, plant and equipment and associated 
activities that would be used to construct the proposal. For the purpose of this REF, an indicative construction plan and 
methodology are provided. 

The proposal may be delivered in several sections or construction packages. This would facilitate more efficient delivery of 
subsequent works or where an identified need arises such as local road adjustments or the upgrade of an intersection for 
safety reasons is prioritised. 

3.3.1 Work methodology 
The proposed construction work and methodology provided below is based on the current concept design and would be 
further refined during detailed design. Detailed construction staging plans and methods would be determined by the 
construction contractor(s) in consultation with Transport. 

Construction staging would include switching of traffic to temporary pavement on the western side of Appin Road (refer to 
Figure 3-1). The proposed construction stages for the proposal are identified in Table 3-2. Construction stages are indicative 
and may be changed by the construction contractor. 

Table 3-2: Indicative construction stages 

Stage Construction activities 

Stage 1 
Enabling works – 
about 10 Weeks 

Traffic management – Existing traffic arrangements maintained (with reduced speed limit).  
Construction activities on the Appin Road, including: 
• Establish ancillary facilities 
• Utility protection 
• Clearing for and installation of temporary exclusion fauna fencing 
• Install koala grids across private property access where required 
• Establish construction worksite fences and boundaries 
• Install temporary safety barriers and signage 
• Construction of the temporary diversion road on the westerns side of Appin Road 
• Property adjustments 
• Erosion and sedimentation control works. 
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Stage Construction activities 

Stage 2 
Appin Road widening 
for roundabout and 
pavement 
construction –about 6 
weeks 

Traffic management – Traffic switched to temporary diversion road on the western side of 
Appin Road. 
Earthworks for road construction including: 
• Conduit installation for street lighting 
• Footings for lighting poles 
• Drainage pipe installation 
• Traffic switch to temporary side track constructed in Stage 1 
• Trenching of existing Appin Road pavement to install half of fauna underpass. 
Construction of eastern side fauna underpass headwall 
Pavement construction. 

Stage 3 
Brian Road widening 
and pavement 
construction – about 
6 weeks  

Traffic management – Traffic switched to new pavement on the eastern side of Appin Road. 
Earthworks for road construction on Brian Road: 
• Conduit installation for street lighting 
• Footings for lighting poles 
• Drainage pipe installation on Brian Road 
• Traffic switch to newly constructed pavement in Stage 2 
• Trenching of existing Appin Road pavement to install remaining portion of fauna 

underpass. 
Construction of western side fauna underpass headwall. 
Pavement construction. 

Stage 4 
Finishing works – 
about 4 weeks 

Traffic management – Traffic switched to new pavement on the eastern side of Appin Road. 
Construction activities on the western side of Appin Road, including: 
• Installation of street light column 
• Installation of permanent fauna fencing 
• Pavement works 
• Installation of kerbing to splitter islands, roundabout and roadsides  
• Concrete infill to splitter islands and the roundabout 
• Linemarking 
• Road safety barrier installation 
• Signage installation. 
Landscaping works. 
Removal of sedimentation fencing. 
Remove temporary traffic management controls. 
Demobilise site ancillary facility. 
Site clean up and reinstatement of site compound area. 

3.3.2 Construction workforce 
A workforce of up to 50 personnel during the peak would be required for construction of the proposal. 

3.3.3 Construction hours and duration 

Construction would largely be carried out in accordance with the standard construction working hours defined by the 
Interim Construction Noise Guideline (ICNG) (DECC, 2009). These are: 

• 7.00am to 6.00pm Monday to Friday 

• 8.00am to 1.00pm Saturdays 

• No work on Sundays or public holidays. 
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Work outside of standard hours would be required throughout the proposal in order to minimise the traffic impact in the 
area, particularly during peak periods. 

• Removal of trees – clearing and grubbing 

• Temporary pavement and linemarking works 

• Permanent pavement upgrade and re-surfacing works 

• Roadworks at tie-in areas 

• Traffic switch works to accommodate long-term staging works and maintain property access during the daytime 

• Provision and removal of the temporary safety barrier. 

Out of hours work would be subject to permitted road occupancy licenses (ROL) and construction staging. Any out of hours 
works (OOHW) would be undertaken in accordance with the ICNG and the Construction Noise and Vibration Guideline 
(CNVG) (RMS, 2016). 

3.3.4 Plant and equipment 
An indicative list of plant and equipment that would be required is provided in Table 3-3 below. 

Table 3-3: Indicative plant and equipment required for the proposal 

Stage Plant and equipment  

Enabling works • 30T Excavator 
• Backhoe 

• Trucks 
• Hand compaction equipment 
• High pressure water jetting equipment 
• Watercart 

• Concrete delivery vehicles 
• Concrete hand compaction equipment 

Ancillary sites establishment • Chainsaw 
• Fixed crane 
• Front end loader 
• Grader 
• Concrete truck 

• Dump truck 
• Concrete vibrator 
• Concrete pump 

• Power generator 

Brian Road widening and 
pavement construction 

• Cat 140 or equivalent grader 
• 15T or larger steel drum roller 

• 20000L watercart or larger 
• Backhoe 
• 30T excavator 
• Single lane milling machine 

• AC paving machine 
• Multi tyre rollers 
• Concrete delivery vehicles 
• Concrete hand compaction equipment 

• Trucks 
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Stage Plant and equipment  

Appin Road widening for 
roundabout and pavement 
construction 

• Cat 140 or equivalent grader 
• 15T or larger steel drum roller 

• 20000L watercart or larger 
• Backhoe 
• 30T excavator 
• Single lane milling machine 

• AC paving machine 
• Multi tyre rollers 
• Concrete delivery vehicles 

• Concrete hand compaction equipment 
• Trucks 

Finishing works • Excavator 
• Trucks 
• Grader 
• Watercart 
• Kerb extruding machine 

• Crane (Lighting poles) 
• Mobile crane (signposting) 
• AC paving machine 
• Multi tyre rollers 

• Concrete delivery vehicles 
• Concrete hand compaction equipment 
• Backhoe 

• Tractor mounted post driver (guardrail installation) 
• Line marking equipment 

Ancillary sites operation • Front end loader 
• Excavator 
• Road truck 
• Compressor 
• Welding equipment 

• Light vehicles 
• Power generator 

3.3.5 Earthworks 
This section also describes how surplus material would be managed. 

Excavations would be required to carry out the proposal. The ability to reuse the material would depend on its physical and 
chemical properties. Excavations and earthworks would generally be required for the following: 

• Embankment construction for the new roundabout 

• Verge widening for installation of new guardrails and fauna fence 

• Excavation works for installation of new fauna underpass and stormwater drainage pipes 

• Excavation works for new pavement construction. 

Based on current level of design, quantities estimated for earthworks are provided in Table 3-4. 
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Table 3-4: Approximate cut and fill volume 

Cut Fill 

Cut – Topsoil 4,456m3 

Cut – spoil 3,617m3 

Fill – spoil 2,333m3 

 

Earthwork materials and estimated quantities would be further refined prior to the start of construction. 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 Transport project for use as engineering fill 

− For storage at a Transport 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. 

3.3.6 Source and quantity of materials 
The following materials would generally be required: 

• Earthwork materials (e.g. sand, gravel, topsoil, general fill material) and selected material for road formation 

• Bitumen and aggregates (e.g. stone, sand, gravel) for pavement production 

• Binders to stabilise and treat the road formation and culvert bases 

• Cement, sand and aggregates (e.g. fly ash, gravel, crushed rock) for concrete used in drainage construction, fauna 
underpass, pavement construction, and miscellaneous work such as barrier kerbs, kerbs and gutters, paving and 
signpost footings  

• Precast concrete elements for drainage construction and miscellaneous work 

• Steel for barrier railings and reinforcement in concrete. 

3.3.7 Traffic management and access 
Traffic and transport impacts associated with the proposal are assessed in section 6.3 of this REF. 

Construction traffic  

Construction traffic movements would occur on the surrounding road network with around 10 heavy vehicles and 20 light 
vehicle movements per hour during peak construction times. Access onto Appin Road from construction areas would be 
restricted to left-in-left-out only where practical and feasible to do so. 

Heavy vehicles would be used to deliver construction material to the proposal site and transfer construction materials to 
nominated stockpile sites. These would be managed in accordance with the Traffic Management Plan (TMP) for the 
proposal. 
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Traffic management and access 

Road traffic would be impacted throughout the construction period. The majority of construction activities would generally 
be carried out during daytime in order to minimise disruption to nearby sensitive receptors. However, there would be the 
need for some night work to minimise the impact to traffic. 

The number of existing travel lanes along Appin Road and access arrangements to and from the properties would be 
maintained during the construction period, with side tracking on the western side of Appin Road required for part of the 
construction period. A reduced speed of 60km/h would be enforced at the proposal site for the duration of construction, 
further reduced to 40km/h for limited periods. Temporary concrete traffic barriers would be installed to delineate work 
zones during construction. 

A temporary road would be provided during construction as a realignment of the existing Appin Road. The temporary road 
would maintain existing conditions to facilitate construction safely. This would also include a reduced speed limit of 60km/h 
which provides safer road conditions compared to the existing 80km/h speed limit. 

Standard traffic management measures would be used to minimise the traffic impact expected during construction. These 
measures would be identified in a TMP for the proposal and include detailed traffic control plans. 

Property access would be maintained for the duration of construction. 

Parking 

Parking of construction vehicles would occur within the ancillary facilities, or other designated areas within the proposal 
site. 

3.4 Ancillary facilities 

Ancillary facilities within the proposal site would be required to store equipment, machinery, and vehicles. The location of 
ancillary facilities is shown on Figure 3-1 and have been chosen to avoid areas of native vegetation and sensitive receivers as 
far as practical. The location and indicate use of ancillary facilities includes: 

• 275 Appin Road: 

− Material storage and laydown 

− Temporary waste storage 

− Stockpiling 

− Refuelling 

− Construction equipment, plant and vehicle storage 

− Vehicle wash down (if required) 

− Inspections, maintenance and repairs. 

• 375 Appin Road 

− Site offices 

− Toilets 

− Parking 

− Storage of construction equipment. 

The design of the ancillary sites would be confirmed by the construction contractor. 
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Where amendments or additional ancillary facilities are identified during construction, the contractor would consult with 
Transport to confirm the suitability of the proposed amendment or additional facility, and whether any additional 
environmental assessment is required. The location of additional ancillary facilities would consider the following criteria: 

• Away from areas of ecological and heritage conservation value 

• Outside of flood prone land 

• At least 40m from a watercourse 

• On previously disturbed areas that do not require the clearing of native vegetation 

• More than 100m from residential properties 

• Outside the drip line of trees and on relatively level ground. 

3.5 Public utility adjustment 

The proposal would require certain underground utilities and services to be adjusted, relocated or installed along the route 
(refer to Table 3-5). Additional surveys would be carried out prior to the start of work to determine any additional utility 
impact. Consultation with public utility providers for the proposal is ongoing, as detailed in section 5.5. 

Table 3-5: Public utility adjustments 

Utility Asset owner(s) Adjustments 

Telecommunication Telstra  Modify and relocate the Sydney to Melbourne optical fibre and telephone 
conduits to cater for roundabout and underpass construction, and 
provision of new property connections. 

Electrical  Endeavour Energy Minor change to overhead assets to facilitate temporary works and the 
introduction to underground assets for street lighting. 

Water  Sydney Water  Modifications and relocations are required to water mains to cater for 
roundabout and underpass construction, and provision of new property 
connections.  

3.6 Property acquisition 
Acquisition would be required for properties next to the proposal. Properties would also be temporarily leased to facilitate 
construction and would be reinstated at the completion of construction works. Table 3-6 below outlines the affected 
properties and proposed property acquisition and adjustment. The total permanent acquisition area for the proposal is 
about 7,557m2. 

Table 3-6: Property acquisition and adjustments required for the proposal 

Area 
ID 

Description Total 
acquisition 
area (m2) 

Acquisition 
type 

Current owner Lot and DP Land use zone (LEP) 
change 

1 Lease  14,503 Lease Private property Lot 5/DP706695 No Change 

2 Acquisition  3,652 Partial 
Acquisition 

Private property Lot 5/DP706695 SP2 - Infrastructure 

3 Acquisition 695 Partial 
Acquisition 

Private property Lot 105/DP118670 SP2 - Infrastructure 

4 Lease 12,572 Lease Private property Lot 105/DP118670 SP2 - Infrastructure 

5 Acquisition 3,210 Partial 
Acquisition 

Private property Lot 2/DP603133 SP2 - Infrastructure 
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4. Statutory and planning framework 
This chapter provides the statutory and planning framework for the proposal and considers the provisions of relevant state 
environmental planning policies, local environmental plans and other legislation. 

4.1 Environmental Planning and Assessment Act 1979 

4.1.1 State Environmental Planning Policies 
State Environmental Planning Policy (Transport and Infrastructure) 2021 

State Environmental Planning Policy (Transport and Infrastructure) 2021 (SEPP (Transport and Infrastructure)) aims to 
facilitate the effective delivery of infrastructure across the State. 

Section 2.109 of SEPP (Transport and Infrastructure) permits development on any land for the purpose of a road or road 
infrastructure facilities to be carried out by or on behalf of a public authority without consent. 

As the proposal is for a road and road infrastructure and is to be carried out by Transport, it can be assessed under 
Division 5.1 of the Environmental Planning and Assessment Act 1979 (NSW). 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 require 
development consent or approval under: 

• State Environmental Planning Policy (Resilience and Hazards) 2021 

• State Environmental Planning Policy (Planning Systems) 2021 

• State Environmental Planning Policy (Precincts – Central River City) 

• State Environmental Planning Policy (Precincts – Eastern Harbour City) 

• State Environmental Planning Policy (Precincts – Regional) 2021 

• State Environmental Planning Policy (Precincts – Western Parkland City) 2021. 

Section 2.10 to 2.15 of SEPP (Transport and Infrastructure) 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 SEPP (Transport and Infrastructure) (where applicable), is discussed in Chapter 5 of this REF. 

State Environmental Planning Policy (Biodiversity and Conservation) 2021 

The SEPP (Biodiversity and Conservation) 2021 contains the following relating to the proposal: 

• Planning rules and controls for the clearing of native vegetation in NSW on land zoned for urban and environmental 
purposes that is not linked to a development application 

• The land use planning and assessment framework for koala habitat 

• Provisions seeking to protect and preserve bushland within public open space zones and reservations 

• Provisions to manage and promote integrated catchment management policies along the Georges River and its 
tributaries. 

Chapter 13 of the SEPP (Biodiversity and Conservation) relates to the CPCP and avoided land as mapped in the CPCP. The 
aims of the chapter are to ensure development in the nominated areas is consistent with the BC Act, to facilitate appropriate 
development on biodiversity certified areas, identify and protect areas with high biodiversity value, avoid and minimise 
impacts from development on biodiversity and support the acquisition of priority areas with high biodiversity values. The 
proposal would improve connectivity for koalas in the Appin region, and provide a safer road crossing. The potential impact 
on koala habitat and habitat connectivity is an important issue for the proposal and is discussed further in section 6.1. 
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The proposal is located within land to which the SEPP (Biodiversity and Conservation) 2021 applies. SEPP (Biodiversity and 
Conservation) 2021 aims to protect the environment by ensuring that the impact of future land uses is considered in a 
regional context. To achieve this aim SEPP (Biodiversity and Conservation) 2021 details general planning considerations, 
specific planning policies and recommended strategies of their application. 

4.1.2 Local Environmental Plans 

The following Local Environmental Plans (LEP) are relevant to the proposal (refer to Table 4-1 and Figure 4-1). However, as 
discussed in section 4.1.1 above, the SEPP (Transport and Infrastructure) permits the proposed activity without development 
consent despite the requirements of relevant LEP. 

Wollondilly Local Environmental Plan 2011 

The proposal is located within the Wollondilly Local Government Area. Land use and development in this area is subject to 
the provisions of Wollondilly Local Environmental Plan 2011 (Wollondilly LEP). 

Zoning maps under the Wollondilly LEP identify the proposal site as being located in areas zoned SP2 - Infrastructure and 
RU2 - Rural Landscape. The proposal is consistent with the objectives of these zones, as outlined in Table 4-1. 

Table 4-1: Objectives of the Local Environmental Plans relevant to the proposal 

Zone Objective and relevance to the proposal 

SP2 - Infrastructure The objectives of this zone are to:  
• Provide for infrastructure and related uses 
• Prevent development that is not compatible with or that may detract from the 

provision of infrastructure.  
The proposal is consistent with these objectives as it includes road and associated 
infrastructure along the existing Appin and Brian Road. 

RU2 – Rural Landscape  The objectives of this zone are to:  
• Encourage sustainable primary industry production by maintaining and enhancing 

the natural resource base 

• Maintain the rural landscape character of the land 
• Provide for a range of compatible land uses, including extensive agriculture 
• Provide areas where the density of development is limited in order to maintain a 

separation between urban areas 
• Support sustainable land management practices and local food production. 
The proposal is consistent with these objectives as it maintains the rural landscape 
character of the land while improving the safety of drivers and koalas in the Appin 
region.  
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Figure 4-1: Land zoning at the proposal site 
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4.2 Other relevant NSW legislation 

4.2.1 Biodiversity Conservation Act 2016 (BC Act) 
The BC Act aims to maintain a healthy, productive and resilient environment for the greatest well-being of the community, 
now and into the future, consistent with the principles of ecologically sustainable development (ESD) (refer section 8.2.1). 
The BC Act establishes a framework for assessing and offsetting biodiversity impacts from proposed development.  

Under Section 2.4 of the BC Act it is an offence to damage the habitat of a threatened species or threatened ecological 
community, as listed in Schedule 1 and 2 of the BC Act. 

Part 7, Division 2 of the BC Act specifies the requirements for biodiversity assessment. Generally, development that is likely 
to significantly affect threatened species is required to be accompanied by a biodiversity development assessment report 
(BDAR) and concurrence from the Environment and Heritage Group, DPE. 

However, under Section 7.8(4), an Environmental Impact Statement is not required for an activity for which a Species Impact 
Statement has been prepared in accordance with the BC Act if, other than the impact on protected species, the activity does 
not and is not likely to significantly affect the environment. 

A Biodiversity Assessment Report (BAR) has been completed in accordance with the requirements of the BC Act, and the 
Transport Biodiversity Assessment Guidelines (Transport for NSW, 2022). 

The proposal is unlikely to significantly impact biodiversity during construction and operation. Further detail is provided in 
section 6.1 of this REF. 

4.2.2 Coal Mine Subsidence Compensation Act 2017 
The Act makes provision for the payment of compensation for damage caused by subsidence in connection with the 
extraction of coal; and for related purposes. The Act also provides for the assessment and management of risks associated 
with subsidence resulting from coal mine operations. 

The proposal site is located within the Appin Mine Subsidence District and the proposal therefore requires consultation 
under the Coal Mine Subsidence Compensation Act 2017. 

In accordance with SEPP (Transport and Infrastructure), consultation with Subsidence Advisory NSW has been completed 
and is summarised in Chapter 5 of this REF. 

4.2.3 Heritage Act 1977 (Heritage Act) 

The Heritage Act protects and conserves environmental heritage in NSW. This includes promoting and encouraging 
conservation of the State’s heritage and assisting owners with the conservation of items of State heritage significance. 

Sections 57 and 60 require approval for works which may have an impact upon items listed on the State Heritage Register. 

Sections 139 and 140 similarly require approval where relics are likely to be exposed. 

For any works which may have an impact upon items listed on a Section 170 heritage and conservation register maintained 
by a government agency, notification to the Heritage Division may be required. 

Where a known heritage item or unexpected heritage find requires disturbance or excavation, a permit under Section 139 is 
required in certain circumstances. 

An assessment of the potential impact of the proposal on heritage items and places occurring within the proposal site is 
provided in section 6.5 of this REF. No impacts to matters protected under the Heritage Act are anticipated for the proposal. 

4.2.4 National Parks and Wildlife Act 1974 

The National Parks and Wildlife Act 1974 is the main piece of legislation for managing and protecting Aboriginal cultural 
heritage in NSW. The Act provides for the management of Aboriginal land, Aboriginal Places and Aboriginal objects, and 
makes administrative arrangements for Boards and Advisory Committees. The Act also provides for the conservation of 
nature including, but not limited to habitat, ecosystems, biological diversity and landforms of significance. 

Sections 86, 87 and 90 of the NPW Act require approval from Department of Environment and Heritage for any works which 
may impact an item of Aboriginal Heritage. 
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Transport manages their business, legislative and social responsibilities via the Procedure for Aboriginal Cultural Heritage 
Consultation and Investigation (PACHCI). This procedure was followed for the proposal and included a Stage 1 PACHCI to 
identify Aboriginal heritage within and near the proposal area.  

The impact on Aboriginal heritage values is assessed in section 6.5 of this REF. 

4.2.5 Protection of the Environment Operations Act 1997  
The Protection of the Environment Operations Act 1997 (PoEO Act) is the key piece of environment protection legislation 
administered by the EPA. The PoEO Act establishes the NSW environmental regulatory framework and includes a licensing 
requirement for certain activities. 

Part 5.3 of the PoEO Act prohibits the pollution of waters. As part of the proposal development process, consideration would 
need to be given to measures to prevent pollution. 

Air and noise related pollution is outlined in Part 5.4 and Part 5.5 of the Act respectively and requires activities to be carried 
out in a proper and efficient manner. Section 128 of the Act also details the prescribing of standards of air related emissions 
not to be exceeded as a result of the activity. 

Pollution of land and waste is covered by Part 5.6 of the PoEO Act. The Act defines 'waste' for regulatory purposes and 
establishes management and licensing requirements for waste. It defines offences relating to waste and sets penalties. The 
PoEO Act also establishes the ability to set various waste management requirements via the Protection of the Environment 
Operations (Waste) Regulation 2014. 

Part 3.2 of the PoEO Act requires an environmental protection licence (EPL) for scheduled development work and the 
carrying out of scheduled activities (as set out in Schedule 1 of the PoEO Act). Item 35 of Schedule 1 of the PoEO Act applies 
to road construction, meaning the construction, widening or rerouting of roads. 

The proposal would not trigger the criteria applied for declaration of a scheduled activity under schedule 1 Clause 35(3) of 
the PoEO Act, therefore an EPL is not required. 

4.3 Commonwealth legislation 

4.3.1 Environment Protection and Biodiversity Conservation Act 1999 
Under the EPBC Act, a referral is required to the Australian Government for proposed actions that have the potential to 
significantly impact on matters of national environmental significance or the environment of Commonwealth land. These are 
considered in Appendix A and Chapter 6 of the REF. 

A referral is not required for proposed road activities that may affect nationally-listed threatened species, 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. 

Findings – matters of national environmental significance 

The assessment of the proposal’s impact, on matters of national environmental significance and the environment of 
Commonwealth land, found that 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 Climate Change, Energy, the Environment and Water under the EPBC Act. 

Findings – nationally-listed biodiversity matters (where the strategic assessment applies) 

The assessment of the proposal’s impact on nationally-listed threatened species, endangered ecological communities and 
migratory species found that there is unlikely to be a significant impact on relevant matters of national environmental 
significance. Chapter 6 of the REF describes the safeguards and management measures to be applied. 
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4.3.2 Native Title Act 1993 

The Native Title Act 1993 recognises and protects native title. The Act covers actions affecting native title and the processes 
for determining whether native title exists and compensation for actions affecting native title. It establishes the Native Title 
Registrar, the National Native Title Tribunal, the Register of Native Title Claims and the Register of Indigenous Land Use 
Agreements, and the National Native Title Register. Under the Act, a future act includes proposed public infrastructure on 
land or waters that affects native title rights or interest. 

A search of the Native Title Tribunal Native Title Vision website was undertaken, with no Native Title holders/claimants 
identified within the proposal area (refer Appendix H). 

4.4 Confirmation of statutory position 

The proposal is categorised as development for the purpose of a road or road infrastructure facilities and is being carried out 
by or on behalf of a public authority. Under section 2.109 of SEPP (Transport and Infrastructure) 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. 

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

 

  

http://www.nntt.gov.au/assistance/Geospatial/Pages/NTV.aspx
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5. Consultation 
This chapter discusses the consultation undertaken to date for the proposal and the consultation proposed for the future. 

Chapter 5 discusses the consultation undertaken to date for the proposal and the consultation proposed for the future. This 
chapter discusses the consultation strategy adopted for the proposal and the results of consultation with the community, 
relevant government agencies and stakeholders. 

5.1 Consultation strategy 

The consultation strategy for the proposal was developed to encourage stakeholder and community involvement and foster 
interaction between stakeholders, the community and the project team. The consultation strategy that was developed, 
having regard to the requirements of the planning process ensures that stakeholders, customers and the community are 
informed of the proposal and have the opportunity to provide input. 

The objectives of the consultation strategy are to: 

• Provide accurate and timely information about the proposal and REF process to relevant stakeholders 

• Build relationships and a database of contacts of interested and concerned community members with who Transport 
would continue to engage with throughout the development and delivery of the Brian Road Intersection Upgrade 
program 

• Raise awareness of the various components of the proposal and the specialist environmental investigations 

• Ensure that the directly impacted community is aware of the REF and consulted where appropriate 

• Provide opportunities for stakeholders and the community to express their views about the proposal 

• Understand and access valuable local knowledge from the community and stakeholders 

• Record the details and input from community engagement activities 

• Build positive relations with identified community stakeholders 

• Ensure a comprehensive and transparent approach. 

The consultation strategy has been developed to engage with a broad cross section of the community. Consultation would 
be open to all interested stakeholders. Consultation that has been undertaken to date for Brian Road Intersection Upgrade is 
outlined in the sections below. 

5.2 Community involvement 

Initial communication and consultation activities occurred as part of the Appin Road Safety Improvements from Brian Road, 
Appin to Gilead, REF in November 2018. Activities have focused on informing landowners about environmental or technical 
investigations that needed to occur near their properties. The next stage of the proposal is to display this 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 submissions, Transport for NSW will determine whether the proposal 
should proceed. Details of ongoing and future consultation is provided at section 5.6. 

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 contained within the boundaries of the 
Tharawal Local Aboriginal Land Council (LALC). Section 6.5 details the Aboriginal cultural heritage assessment following the 
PACHCI. Table 5-1 provides a summary of the stages of this procedure. A Stage 1 assessment has been completed in 
accordance with the procedure for the proposal. The proposal site was considered to have a low potential for the presence 
of Aboriginal heritage, and further investigation, including consultation with the Aboriginal community, is not considered to 
be required for the proposal. 
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Table 5-1: Summary of Transport’s Procedure for Aboriginal Cultural Heritage Consultation and Investigation 

Stage Description 

Stage 1 Initial assessment by Transport 

Stage 2 Site survey and further assessment 

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

Stage 4 Environmental impact assessment recommendations 

5.4 SEPP (Transport and Infrastructure) consultation 

Wollondilly Shire Council, and Subsidence Advisory NSW have been consulted about the proposal as per the requirements of 
Division 1, Clause 2.10 and Clause 2.15 of the SEPP (Transport and Infrastructure). Appendix B contains a SEPP (Transport 
and Infrastructure) consultation checklist that documents how SEPP (Transport and Infrastructure) consultation 
requirements have been considered. As part of these requirements, a formal consultation letter was sent to Wollondilly 
Council and Subsidence Advisory NSW notifying them of the proposal in accordance with the SEPP (Transport and 
Infrastructure). Matters raised as a result of this consultation to date are outlined below in Table 5-2, no response was 
received from Wollondilly Shire Council. 

Table 5-2: Issues raised through SEPP (Transport and Infrastructure) consultation 

Group Issue raised Response/where addressed in REF 

Subsidence Advisory 
NSW 

Proposal within the Appin 
mine subsidence district.  

Determination provide under TBA20-01287 for the proposal. 
The proposal should be designed to remain safe, serviceable 
and readily repairable under estimated subsidence design 
parameters provided between CH 975 and 4300. Refer to 
Appendix B.  

5.5 Government agency and stakeholder involvement 

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

• Department of Planning and Environment Subsidence Advisory NSW  

• Sydney Water  

• Wollondilly Shire Council 

• Campbelltown Council 

• Telstra 

• Endeavour Energy  

• Sydney Water 

• Other service providers. 

Issues that have been raised as a result of consultation with these agencies and stakeholders are outlined below in Table 5-3. 

https://roads-waterways.transport.nsw.gov.au/about/environment/protecting-heritage/managing-development.html
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Table 5-3: Issues raised through stakeholder consultation 

Agency Issue raised Response/where 
addressed in REF 

Telstra  No issue raised. Consultation undertaken including workshops to inform 
of the treatments of telstra fibre optic impacts and copper cable impacts. 

Not applicable 

Endeavour Energy No issue raised. Consultation undertaken including workshops to inform 
of the new street lighting conduits. Existing electrical cables are 
unaffected. 

Not applicable 

Sydney Water  No issue raised. Consultation undertaken including workshops to inform 
water and sewer main relocation that is required to facilitate 
construction of fauna underpass. 

Not applicable 

Wollondilly Shire 
Council 

No issue raised. Workshops undertaken including workshops to ensure 
design ensures future integrated transport planning needs are met and 
impacts on fauna are effectively mitigated. 

Not applicable 

5.6 Ongoing or future consultation 

At the conclusion of the public display period for this REF, Transport would acknowledge receipt of feedback from each 
respondent. The issues raised by the respondents would be considered by Transport before determining whether to proceed 
with the proposal. 

Should Transport determine to proceed with the proposal, the Determination Report would be made available on the 
Transport website and would summarise the key impacts identified in this REF, demonstrate how Transport considered 
issues raised during the public display period, and include a summary of mitigation measures proposed to minimise the 
impacts of the proposal. 

Should Transport determine to proceed with the proposal, the project team would keep the community, councils and other 
key stakeholders informed of the process, identify any further issues as they arise, and develop additional mitigation 
measures to minimise the impacts of the proposal. The interaction with the community would be undertaken in accordance 
with a Communications and Stakeholder Engagement Plan to be developed prior to the commencement of construction. 

The community would be kept informed of any further changes to the proposal and any future consultation. 
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6. Environmental assessment 
This section of the REF provides a detailed description of the potential environmental impacts associated with the 
construction and operation of the proposal. All aspects of the environment, potentially impacted upon by the proposal, are 
considered. This includes consideration of: 

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

• The factors specified in the Guideline for Division 5.1 assessments (DPE 2022) and as required under section 171 of the 
Environmental Planning and Assessment Regulation 2021 and the Roads and Related Facilities EIS Guideline (DUAP 
1996). The factors specified in section 171 of the Environmental Planning and Assessment Regulation 2021 are also 
considered in Appendix A. 

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

6.1 Biodiversity 

This section summarises any biodiversity impacts that are potential or likely to occur when building and operating the proposal. 
A Biodiversity Assessment Report has been undertaken and prepared by WSP (refer Appendix D). 

6.1.1 Methodology 
The methodology for assessment of biodiversity included: 

• A desktop review of relevant database records and previous studies within the study area (a 10km buffer of the 
proposal site) to identify Commonwealth and State listed threatened species, populations and ecological communities 

• Field surveys were undertaken for the proposal site, including: 

− Plot-based vegetation survey of the study area using field survey methods in line with the Biodiversity Assessment 
Method (BAM) (OEH, 2017), including mapping of hollow-bearing trees 

− Targeted flora and fauna surveys in September 2022 for threatened species 

• A habitat assessment and likelihood of occurrence was undertaken for threatened and migratory species and 
endangered populations occurring in the study area 

• An assessment of significance for threatened species and ecological communities identified during the field surveys or 
that are considered to have a moderate or high likelihood of occurring in the study area 

• Identification of impacts and associated mitigation measures to reduce and manage impacts. 

6.1.2 Existing environment 
Environmental context 

The proposal site is located within Cumberland subregion of the Sydney Basin Bioregion as defined by Thackwell and 
Cresswell (1995). 

The native vegetation to the east of the study area has good connectivity to remnant native vegetation surrounding Georges 
River and the Wedderburn locality, which then extends into bushland within Holsworthy Military Reserve and Dharawal 
National Park. To the west, connectivity is mosaic with remnant vegetation patches spreading between cleared agricultural 
land to more significant bushland surrounding the Nepean River approximately 3km from the study area. 

Plant community types and threatened ecological communities 

One Plant community type (PCT) was recorded within the study area, PCT 3320: Cumberland Shale Plains Woodland, in 
addition to exotic vegetation. PCT 3320 is consistent with Cumberland Plain Woodland in the Sydney Basin Bioregion 
threatened ecological community (TEC) that is listed as Critically Endangered under the BC Act and EPBC Act. Refer to 
Table 6-1. 
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Table 6-1: Plant community types 

Plant Community Type  Condition  Area (ha) in 
proposal site 

Threatened Ecological 
Community? 

BC Act EPBC Act 

PCT 3320: Cumberland Shale Plains 
Woodland  

Moderate  2.32 Critically 
Endangered 

Critically 
Endangered 

PCT 3320: Cumberland Shale Plains 
Woodland  

Low  0.26 Critically 
Endangered 

 

PCT 3320: Cumberland Shale Plains 
Woodland  

Derived Native Shrubland 
(DNS) 

0.07 Critically 
Endangered 

 

Exotic vegetation Not applicable 3.96   

Groundwater dependent ecosystems (GDEs) 

The proposal site is considered to have low potential for groundwater interaction. Drier forest types associated with 
PCT 3320 are not obligate GDEs (i.e. they are not entirely dependent on groundwater) but are likely to be opportunistic 
facultative GDEs that depend on the subsurface presence of groundwater (often accessed via the capillary fringe – 
subsurface water just above the water table) in some locations but not in others, particularly where an alternative source of 
water (i.e. rainfall) cannot be accessed to maintain ecological function. 

Threatened flora 

Based on the BioNet Atlas search, 41 threatened flora species listed under the BC Act have been previously identified in the 
study area. 

Species considered to have moderate likelihood of occurring within the study area include Pimelea curviflora var. curviflora 
and Pimelea spicata (Spiked Rice-flower), however surveys for these species did not identify them within the proposal site. 

Threatened fauna 

Based on the BioNet Atlas search, 57 threatened fauna species listed under the BC Act have been previously identified in the 
locality. This includes 18 mammals, 30 birds, four frogs, two reptiles and three invertebrates. 

Species considered to have a moderate or high likelihood of occurrence include: 

• Woodland Birds (Dusky Woodswallow, Scarlet Robin, Varied Sittella) 

• Blossom Dependent Species (Swift Parrot, Grey-headed Flying-fox, Little Lorikeet) 

• Microchiropteran Bats (Greater Broad-nosed Bat, Eastern False Pipistrelle, Little Bent-wing Bat, Large Bent-wing Bat, 
Eastern Freetail Bat, Southern Myotis, Large-eared Pied Bat) 

• Gliders (Squirrel Glider, Yellow-bellied Glider) 

• Gang-gang Cockatoo 

• Glossy Black-cockatoo 

• Powerful Owl 

• Diurnal Birds of Prey (Square-tailed Kite, Little Eagle) 

• Koala 

• Cumberland Plain Land Snail. 

Wildlife connectivity corridors 

Wildlife corridors consist of native vegetation that join two or more areas of similar habitat and are critical for sustaining 
ecological processes, such as provision for animal movement and the maintenance of viable populations. Koalas are known 
to travel through the study area. 
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Weeds and pests 

Seven priority weed species declared for the Greater Sydney region were recorded in the proposal site during the field 
survey: 

• Asparagus Fern, Asparagus aethiopicus 

• Bridal Creeper, Asparagus asparagoides 

• Fireweed, Senecio madagascarensis 

• African Olive, Olea europaea subsp. cuspidata 

• Chilean Needlegrass, Nassella neesiana 

• Blackberry, Rubus fruticosus sp. Agg. 

Matters of National Environmental Significance (MNES) 

MNES that are of relevance to the study area include: 

• One TEC – Cumberland Plain Shale Woodlands 

• Threatened flora, including Pimelea curviflora var. curviflora and Pimelea spicata (Spiked Rice-flower) 

• Threatened fauna, including Pteropus poliocephalus (grey-headed Flying-fox), Callocephalon fimbriatum (gang-Gang 
cockatoo), Lathamus discolor (swift parrot), Phascolarctos cinereus (koala), Petaurus australis (yellow-bellied glider) 

• Migratory birds, including fork-tailed swift and white-throated needletail. 

Aquatic ecology 

No aquatic habitats exist within the proposal site. The closest mapped Key Fish Habitat (KFH) is associated with the 
Georges River which is located between 400m and 600m to the east of the proposal site. Further assessment of aquatic 
ecology was not required for the proposal. 

6.1.3 Potential impacts 
Construction 

Removal of native vegetation 
The proposal would include the removal of 2.65 hectares of native vegetation. Table 6-2 presents a summary of direct 
impacts on native vegetation. 

Table 6-2: Summary of direct impacts on native vegetation 

Plant community type (PCT) Broad condition class TEC Status  Area to be 
impacted (ha) 

PCT 3320: Cumberland Shale Plains 
Woodland 

Moderate Critically Endangered (BC Act 
and EPBC Act) 

2.32 ha 

PCT 3320: Cumberland Shale Plains 
Woodland 

Low Critically Endangered (BC Act) 0.26 ha 

PCT 3320: Cumberland Shale Plains 
Woodland 

Derived Native 
Shrubland 

Critically Endangered (BC Act) 0.07 ha 

 

Removal of threatened fauna habitat 
The removal of 2.65 hectares of native vegetation would remove available habitat for threatened species, including koala, 
little lorikeet, Cumberland Plain land snail, dusky woodswallow, varied sittella, gang-gang cockatoo, scarlet robin, yellow-
bellied glider, glossy-black cockatoo, eastern false pipistrelle, swift parrot, square-tailed kite, little eagle, powerful owl, 
eastern coastal freetail-bat, little bent-winged bat, large bent-winged bat, southern myotis, squirrel glider, grey-headed 
flying-fox, large-eared pied bat, greater broad-nosed bat. 

Assessments of significance (refer to Appendix C) concluded that the proposal is unlikely to have a significant impact upon any 
threatened fauna species, with mitigation measures to be implemented for koalas to minimise impact on the local population. 
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Removal of threatened flora 
No threatened flora species were identified within the proposal site, therefore the proposal is unlikely to result in the 
removal of any threatened flora species. 

Injury and mortality 
Fauna injury or death has the greatest potential to occur during construction when vegetation clearing would occur. The 
extent of this impact would be proportionate to the extent of vegetation that is cleared. The highest risk of injury and 
mortality would be most likely along the southern edge of the intersection of Brian Road and Appin Road where there is 
greater connectivity of remnant native vegetation along Brian Rd and to the east of Appin Road. Less mobile species 
(e.g. ground dwelling reptiles), or those that are nocturnal and nest or roost in trees during the day (e.g. arboreal mammals 
and microbat species), may find it difficult to rapidly move away from the clearing when disturbed. The study area is only 
likely to contain a limited a number of arboreal species (e.g. possums) and birds that may be impacted during vegetation 
removal. Reptiles and frogs may also be impacted during construction as habitat is cleared. 

Entrapment of wildlife in any trenches or pits that are dug is a possibility if the trenches are deep and steep sided. Wildlife 
may also become trapped in or may choose to shelter in machinery that is stored in the study area overnight. If these 
animals were to remain inside the machinery, or under the wheels or tracks, they may be injured or may die once the 
machinery is in use. 

Construction will result in increased activity of plant equipment and vehicles entering the study area, which will increase the 
chance of accidental fauna mortality from collisions. Such incidents would create a direct impact on population numbers but 
are considered to be unlikely to occur and not result in a significant impact to local fauna populations. 

A temporary fauna fence would be installed for construction of the proposal to restrict fauna movements into the proposal 
site. 

Groundwater dependent ecosystems 
The proposal is unlikely to impact on groundwater dependent ecosystems. 

Operation 

Edge effects on adjacent native vegetation and habitat 
Due to the small width of roadside vegetation proposed for removal, the activity is not expected to significantly increase the 
impacts of edging effects on any vegetation in the study area, including corridors or active or proposed biobank sites. 

Wildlife connectivity and habitat fragmentation, injury and mortality 
The installation of koala exclusion fencing on both sides of Appin Road in conjunction with an underpass connecting the 
Ousedale Creek koala corridors will reduce the likelihood of vehicle strikes at these locations, which means fewer koalas 
would be injured or killed by vehicles. The underpass will further allow for movement to, between or within the habitat 
critical to the survival of the koala either side of Appin Road. Koala use of the structures will be subject to a monitoring 
program using cameras. 

Invasion and spread of weeds and pests 
Seven priority weed species declared for the Greater Sydney region were recorded in the study area during the field survey. 
These species can be managed using standard mitigation measures as outlined in section 6.1.4. 

The study area is likely habitat for a range of commonly occurring pest species including European Fox and European rabbit. 
The proposed works have the potential to disperse pest species out of the proposal site across the surrounding landscape. 
However, the magnitude of this impact would be low and specific mitigation measures are not deemed necessary. 

Changes to hydrology 
The proposal may result in further alteration to the hydrology of the study area due to an increase in surface runoff in both 
construction and operation. However, these changes would be relatively minor, and are not expected to result in serious 
adverse impacts to local surface water quality. 

Noise, light, dust and vibration 
Considering the existing levels of noise and vibration from the use of the existing Appin Road and Brian Road by vehicles, 
habitats surrounding the proposal site are already impacted by urban noises and lights and would present some tolerance to 
increased anthropogenic disturbances. It is unlikely there would be a significant increase in noise and vibration during 
operation of the road from marginally increased traffic flow that would result in any increased impacts to biodiversity within 
the study area. While temporary dust impacts may arise during construction, these would return to previous levels once 
construction and revegetation/landscaping has been completed. 
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Cumberland plain conservation plan 

The Cumberland Plain Conservation Plan (CPCP) lists guidelines for developments which do not qualify as ‘Essential 
Infrastructure’ on avoided land. The proposal is classified as ‘all other activities’ under the CPCP rather than ‘Essential 
Infrastructure’ and six criteria must be addressed. An assessment of the criteria, and actions taken by Transport to comply 
with the requirements of the CPCP, is provided in Appendix C in section 7.4 of Appendix C. 

The safeguards and management measures included in section 6.1.4 have considered mitigation requirements identified in 
the CPCP (refer to Appendix C and section 6.1.2 of Appendix D for further discussion). 

Conclusion on significance of impacts 

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

The proposal is not likely to significantly impact threatened species, ecological communities or migratory species, within the 
meaning of the EPBC Act. 

6.1.4 Safeguards and management measures 

Table 6-3: Biodiversity safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Impacts to 
biodiversity 

A Flora and Fauna Management Plan (including koala focus) will 
be prepared in accordance with Transport for NSW's Biodiversity 
Guidelines: Protecting and Managing Biodiversity on Projects 
(RMS, 2011) and The Cumberland Plain Conservation Plan 
Guidelines for Infrastructure Development (DPE August 2022) 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 Guideline for landscape 
character and visual impact assessment (Transport for NSW 
2020)  

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

fauna handling 
• Procedures addressing relevant matters specified in the DPI 

Policy and guidelines for fish habitat conservation and 
management (2013) 

• Protocols to manage weeds and pathogens. 
The koala focus would include content (including that required in 
the CPCP) on: 

• Temporary Koala Exclusion Fence to be installed during 
enabling works 

• Permanent Koala Exclusion Fence to be installed for 
operation phase to encourage use of new safe connectivity 
structures 

• New connectivity structure under Appin Road to be installed 
• Koala use of the structures will be subject to a monitoring 

program using cameras 
• Before vegetation is removed, a suitably qualified ecologist 

must assess the subject land and do pre-clearance surveys 
for koalas. If koalas are identified, implement a tree-felling 
protocol 

Transport for 
NSW 

Prior to 
construction 

https://www.awe.gov.au/environment/epbc
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Impact Environmental safeguards Responsibility Timing 

• For development within koala habitat protected by the 
CPCP, a Flora and Fauna Management Plan will be developed 
and implemented which includes: 
– before construction, temporary exclusion fencing to 

prevent koalas entering the subject land 
– hygiene procedures to prevent the spread of vegetation 

pathogens to koala habitat trees. 

Removal of 
threatened 
fauna habitat 

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. 

Transport for 
NSW 

Prior to 
construction 

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

Transport for 
NSW 

Prior to 
construction 

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

Transport for 
NSW 

Detailed 
design 

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

Contractor Prior to 
construction 

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

Contractor During 
construction 

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

Contractor During 
construction 

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

Contractor Detailed 
design 

Habitat will be replaced or re-instated in accordance with 
Guide 5: Re-use of woody debris and bushrock and Guide 8: Nest 
boxes of the Biodiversity Guidelines: Protecting and managing 
biodiversity on RTA projects (RTA 2011). 

Contractor During 
construction 

The unexpected species find procedure is to be followed under 
Guide 1: Pre-clearing process of the Biodiversity Guidelines: 
Protecting and managing biodiversity on RTA projects (RTA 2011) 
if threatened fauna, not assessed in the biodiversity assessment, 
are identified in the subject land. 

Contractor During 
construction 

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

Contractor During 
construction 
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Impact Environmental safeguards Responsibility Timing 

Removal of 
threatened 
flora 

The unexpected species find procedure is to be followed under 
Guide 1: Pre-clearing process of the Biodiversity Guidelines: 
Protecting and managing biodiversity on RTA projects (RTA 2011) 
if threatened flora species, not assessed in the biodiversity 
assessment, are identified in the subject land. 

Contractor During 
construction 

Changes to 
hydrology 

Changes to existing surface water flows will be minimised through 
detailed design. 

Contractor During 
construction 

Fragmentation 
of identified 
habitat 
corridors 

The proposed koala connectivity measures implemented will be 
installed under the supervision of an experienced ecologist. 

Contractor Detailed 
design 

Edge effects 
on adjacent 
native 
vegetation 
and habitat 

Exclusion zones will be set up at the limit of clearing in 
accordance with Guide 2: Exclusion zones of the Biodiversity 
Guidelines: Protecting and managing biodiversity on RTA projects 
(RTA 2011). 
This will include temporary koala fencing as proposed. 

Contractor During 
construction 

Injury and 
mortality of 
fauna 

Fauna will be managed in accordance with Guide 9: Fauna 
handling of the Biodiversity Guidelines: Protecting and managing 
biodiversity on RTA projects (RTA 2011). 
This will include temporary koala fencing as proposed. 

Contractor During 
construction 

Invasion and 
spread of 
weeds 

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

Contractor During 
construction 

Invasion and 
spread of 
pathogens 
and disease 

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

Contractor During 
construction 

Noise, light, 
dust and 
vibration 

Shading and artificial light impacts will be minimised through 
detailed design. 

Contractor During 
detailed 
design 

Noise, light, 
dust and 
vibration 

Shading and artificial light impacts will be minimised wherever 
practicable during construction. 
Noise and dust during will be minimised wherever practicable 
during construction. 

Contractor During 
construction 
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6.1.5 Biodiversity offsets, including tree and hollow replacement plan 

The proposal would include the clearing of 2.32ha of TEC in moderate condition that will trigger offset thresholds under the 
Transport No Net Loss Guidelines (see Table 6-4). Transport will also implement a tree and hollow replacement plan (for the 
areas outside of the moderate condition vegetation to be offset separately). Section 7.3 of Appendix D lists all trees that are 
to be considered within the tree replacement plan and outlines all hollow bearing trees within the proposal site. 

Table 6-4: Transport for NSW offset thresholds (Transport for NSW, 2022) 

Impact Threshold Does the proposal trigger and offset 

Works involving clearing of a Critically 
Endangered Ecological Community 
(CEEC). 

Where there is any 
clearing of an CEEC in 
‘moderate to good’ 
condition. 

Yes. The proposal will impact on about 2.32ha 
of EECs in moderate to good condition. 

Works involving clearing of an 
Endangered Ecological Community (EEC). 

Where clearing of a EEC  
≥ 2ha in ‘moderate to 
good’ condition. 

Yes. The proposal will impact on about 2.32ha 
of EECs in moderate to good condition. 

Works involving clearing of Vulnerable 
Ecological Community (VEC). 

Where clearing of VEC  
≥ 5ha in ‘moderate to 
good’ condition. 

No. There is no impact to VECs. 

Works involving clearing of any habitat 
for a known species credit fauna species 
or clearing of breeding habitat (as 
defined by the Threatened Biodiversity 
Data Collection) for dual-credit fauna 
species (excluding exotic and planted 
vegetation that cannot be assigned to a 
plant community type). 

Where clearing ≥ 1ha in 
‘moderate to good’ 
condition 

Yes, the proposal will impact on about 2.65ha 
of habitat for Meridolum corneovirens: 
(Cumberland Plain land snail), Myotis macropus 
(southern myotis), Phascolarctos cinereus 
(koala). 

Works involving removal of known 
threatened flora species and their 
habitat. 

Where loss of individuals 
is ≥10 or where clearing 
of habitat is ≥ 1ha. 

No. 

Type 1 or Type 2 Key Fish Habitat (KFH).  Where there is a net loss 
of Habitat. 

No. There is no impact to Type 1 or Type 2 key 
fish habitats. 

Table 6-5: Biodiversity offsets mitigation measures 

Impact Environmental safeguards Responsibility Timing 

Biodiversity offsets A Biodiversity Offset Strategy would be developed during 
detailed design to identify biodiversity credits and/or 
supplementary measures for the 2.32 hectares of listed TECs 
impacted. 

Transport for 
NSW 

Prior to 
construction 

Biodiversity offsets Transport will also implement a tree and hollow replacement 
plan in accordance with the tree and hollow replacement 
guideline. 

Transport for 
NSW 

Prior to 
construction 
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6.2 Noise and vibration 

This section summarises the noise and vibration impacts that are likely to occur when building and operating the proposal. A 
Noise and Vibration Impact Assessment has been undertaken and prepared by WSP (refer Appendix E). 

6.2.1 Methodology 
Construction noise and vibration has been assessed in accordance with the following: 

• Interim Construction Noise Guideline (DECCW, 2009) 

• Construction Noise and Vibration Guideline (Transport for NSW, 2016d) 

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

• Noise Criteria Guideline (RMS, 2015) 

• Noise Mitigation Guidelines (RMS, 2015) 

• Noise model validation guideline (RMS, 2018) 

• At-Receiver Noise Treatment Guideline (Draft) (RMS, 2017) 

• Noise Policy for Industry (EPA, 2017) 

• Environmental Noise Management Manual (RTA, 2001) 

• Australian Standard AS 1055: Description and measurement of environmental noise 

• Assessing Vibration: A Technical Guideline (AVTG) (DEC, 2006) 

• German Standard DIN 4150-3: Structural Vibration – effects of vibration on structures (German Building and Civil 
Standards Committee, 1999) 

• British Standard BS 7385-2:1993 – Evaluation and measurement for vibration in buildings. Guide to damage levels from 
ground borne vibration (General Mechanical Engineering Standards Policy Committee, 1993). 

The noise and vibration assessment carried out to assess the impact 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 the adverse impact that would need safeguarding or management measures under the proposal. 

6.2.2 Existing environment 
Study area 

The operational noise study area was determined in accordance with the Noise Criteria Guideline (NCG). Areas surrounding 
the proposal consist of semi-rural residential properties and outdoor recreational areas including the Appin Greyhound Track 
and a Paintball facility. A suburban development is located approximately 250m south of Brian Road. 

A study area of 1km surrounding the proposal site has been selected for the noise assessment. 

Noise sensitive receivers 

The sensitive receivers located within the study area can be grouped into residential and non-residential noise sensitive 
receivers, which are detailed below. Noise sensitive receivers and their land use classification have been shown in Figure 6-1. 

All residential receivers are located along Appin Road, with the exception of the residential development to the south. As the 
residential development is higher density housing it is realistic to assume that the background noise levels would be slightly 
higher. Based on this it has been determined that all receivers are located in the one noise catchment area (NCA1). 

Residential 
The residential dwellings located near the proposal are generally single story buildings and semi-rural in nature, although a 
suburban housing development is located to the south of the proposal, approximately 250m south of the Brian Road 
intersection. 
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Figure 6-1: Noise monitoring locations and receiver land use 
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Non-residential 
Four non-residential receivers are located to the west and south of the proposal. These include the following commercial 
and industrial land uses: 

• Appin Greyhound Track 

• Delta Force Paintball Appin 

• Macarthur Motorcycle Club 

• Appin Mushroom Farm. 

Noise monitoring results 

Noise monitoring results and rating background level (RBL) are summarized in Table 6-6. 

Table 6-6: Unattended noise logging results (RBL) 

Monitoring 
Location ID  

Address Measured noise level, dB 

Background noise (RBL) 

Day 
(7am–10pm) 

Evening 
(6–10pm) 

Night  
(10pm–7am) 

1 280 Appin Road, Appin 46 39 30 (29)1 

2 275 Appin Road, Appin  37 36 30 

(1) Where background levels are below the minimum assumed rating background noise levels outlined in the NPfI, they 
have been adjusted to 30 dBA during the night periods in accordance with the NPfI 

Criteria 

Construction noise criteria – residential receivers 
The NMLs are derived from the measured existing background noise levels. 

The proposal specific construction NMLs for residential receivers are provided in Table 6-7. 

Table 6-7: Specific construction noise management levels – residential receivers 

Noise management level, dBA Sleep disturbance, 
dBA LAmax 

Standard hours  
(RBL + 10dBA) 

Outside standard hours  
(RBL + 5dBA) 

Day Day Evening Night Night 

56 51 44 35 45 

 

Construction noise criteria – non-residential receivers 
Table 6-8 outlines the NMLs for other relevant land uses within the study area. 

Table 6-8: Construction noise management levels – non-residential receivers 

Non-residential land use Noise Management Level LAeq(15minute) 

(when in use) dBA 

Commercial 70 (External noise level) 

Industrial 75 (External noise level) 
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Construction road traffic noise 
The CNVG states that ‘an initial screening test should first be applied by evaluating whether noise levels will increase by 
more than 2dBA due to construction traffic or a temporary reroute due to a road closure. Where increases are 2dBA or less 
then no further assessment is required’. Where road traffic noise levels are anticipated to increase by more than 2dB, the 
assessment criteria in Table 6-9 will be considered. 

Table 6-9: Road Noise assessment criteria 

Road category Type of project/land use Traffic noise assessment criteria 

Day 
(7am to 10pm) 

Night 
(10pm to 7am) 

Collector/sub-arterial/ 
arterial/freeway 

Existing residences affected by additional traffic on 
existing freeways/arterial/sub-arterial roads 
generated by land use developments 

Leq,15hr 60dBA Leq,9hr 55dBA 

 

Construction road traffic noise 
The minimum working distances for vibration generating plant are outlined in Table 6-10. Impacts on human comfort and 
the physical structure of buildings are considered unlikely at distances greater than the minimum working distances. 

Table 6-10: Recommended minimum working distance from sensitive receivers 

Plant item Rating/description Minimum working distance 

Cosmetic 
damage 

Human 
response 

Heritage or 
sensitive 

structures1 

Vibratory roller < 50kN (Typically 1–2 tonnes) 5m 20m 14m 

< 100kN (Typically 2–4 tonnes) 6m 20m 16m 

< 200kN (Typically 4–6 tonnes) 12m 40m 33m 

< 300kN (Typically 7–13 tonnes) 15m 100m 41m 

> 300kN (Typically 13–18 tonnes) 20m 100m 54m 

> 300kN (> 18 tonnes) 25m 100m 68m 

Small hydraulic hammer (300kg – 5 to 12t excavator) 2m 7m 5m 

Medium hydraulic hammer (900kg – 12 to 18t excavator) 7m 23m 19m 

Large hydraulic hammer (1600kg – 18 to 34t excavator) 22m 73m 60m 

Vibratory pile driver Sheet piles 20m 100m 50m 

Pile boring ≤ 800mm 2m 7m 5m 

Jackhammer Handheld 1m 3m 2m 

(1) Taken from the Draft Construction Noise and Vibration Guideline (Transport for NSW, 2019) 
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6.2.3 Potential impacts 

Construction 

Construction noise impacts  
A summary of the predicted construction noise levels for each scenario are presented in the following section. As Out of 
Hours construction will only occur for up to six nights, with no more than two consecutive, sleep disturbance does not need 
to be assessed. 

Noise impacts during each work scenario are summarized in Table 6-11 for residential receivers and Table 6-12 for non-
residential receivers. 

Table 6-11: Predicted noise levels – Residential receivers 

Period Number of properties exceeding NML, grouped by 
magnitude of exceedance 
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Standard Hours 

C01 – Enabling works 11 26 24 10 71 9 – 

C02 – Brian Road widening and pavement 
construction 

11 26 24 10 71 11 – 

C03 – Appin Road widening for roundabout and 
pavement construction 

11 21 18 8 58 11 – 

C04 – Finishing works 1 21 18 3 43 11 – 

C05 – Ancillary facility establishment 0 14 5 1 20 1 – 

C06 – Ancillary facility operation 11 26 24 10 71 0 – 

OOHW Period 1 

C01 – Enabling works 28 33 11 12 84 – – 

C02 – Brian Road widening and pavement 
construction 

75 49 18 17 159 – – 

C03 – Appin Road widening for roundabout and 
pavement construction 

75 49 18 17 159 – – 

C04 – Finishing works 35 40 14 13 102 – – 

C05 – Ancillary facility establishment 57 40 16 2 115 – – 

C06 – Ancillary facility operation 21 18 3 1 43 – – 
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Period Number of properties exceeding NML, grouped by 
magnitude of exceedance 

N
ot

ic
ea

bl
e 

Cl
ea

rly
 

Au
di

bl
e 

M
od

er
at

el
y 

In
tr

us
iv

e 

Hi
gh

ly
 

In
tr

us
iv

e 

To
ta

l 

>7
5d

BA
 

Sl
ee

p 
Di

st
ur

ba
nc

e 

OOHW Period 2 

C01 – Enabling works 142 84 27 22 275 – 159 

C02 – Brian Road widening and pavement 
construction 

50 195 49 31 325 – 308 

C03 – Appin Road widening for roundabout and 
pavement construction 

50 195 49 31 325 – 308 

C04 – Finishing works 121 130 34 24 309 – 299 

C05 – Ancillary facility establishment 73 181 41 12 307 – 248 

C06 – Ancillary facility operation 92 55 18 3 168 – 116 

Table 6-12: Maximum predicted noise impacts - Non-residential receivers 

Construction Scenario Number of properties exceeding 
NML 

Commercial Industrial 

C01 – Enabling works 1 0 

C02 – Brian Road widening and pavement construction 1 0 

C03 – Appin Road widening for roundabout and pavement construction 1 0 

C04 – Finishing works 1 0 

C05 – Ancillary facility establishment 1 0 

C06 – Ancillary facility operation 1 0 

 

During construction, noise impacts from night-time works are predicted to impact up to 325 residential receivers. The 
highest impacts are predicted to occur at properties along Appin Road, with lower exceedances predicted to extend into 
numerous properties within suburban areas south of the proposal. The Appin Way Greyhound Track is the only non-
residential receiver predicted to exceed NMLs for any construction scenario (when in use). 

While the majority of receivers predicted to exceed NMLs would only be subject to low or moderate noise impacts (<20dB 
above NLMs), up to 11 properties may be highly noise affected (>75dB LAeq(15 minute)) without the implementation of noise 
mitigation measures. 

Construction road traffic noise 
During the construction phase of the proposal, heavy vehicles would be required for the delivery of materials and 
equipment and light vehicles will transport workers to and from the site. This additional road traffic may impact receivers. 
The proposal is expected to generate approximately 20 light vehicles and 10 heavy vehicles in a peak hour period. 

The primary access route for construction traffic would be along Appin Road and access to the ancillary facilities would also 
be from Brian Road. These are predicted to be approach site evenly from the north and south of the proposal. 
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The relative increase of existing traffic volumes with construction vehicles is shown in Table 6-13. Predicted construction 
traffic noise impacts are outlined in Table 6-14. It has been assumed that the peak traffic volume will occur across the entire 
period and assumed to all travel in each direction. These results show that construction traffic is expected to comply with 
the RNP noise management levels during the construction period. 

Table 6-13: Construction vehicle movements 

Location Direction Existing traffic numbers Combined existing + construction 
traffic numbers 

Day LAeq(15hour) Night LAeq(9hour) Day LAeq(15hour) Night LAeq(9hour) 

Light Heavy Light Heavy Light Heavy Light Heavy 

Appin Road North 4,388 659 668 134 4,688 809 848 224 

South 4,576 671 517 108 4,876 821 697 198 

Table 6-14: Predicted construction traffic noise impacts 

Location RNP management 
levels dB 

Predicted road 
traffic noise level 

(existing) dB 

Predicted road 
traffic noise level 

(including 
construction 

traffic) dB 

Increase in noise 
level dB 

Comply with 
management 

level 

Day1 Night1 Day1 Night1 Day1 Night1 Day1 Night1 Day1 Night1 

Appin Road - 
North 

60 and 
(+ 2dB) 

55 and 
(+ 2dB) 

62.5 57.4 63.2 59.2 0.7 1.8 Yes Yes 

Appin Road - 
South 

59.2 52.9 59.8 55.0 0.6 2.1 Yes Yes 

(1) Day LAeq(15hour) / Night LAeq(9hour) 

Construction vibration assessment 
The number of identified sensitive receivers within the recommended off-set distance are detailed in Table 6-15. No heritage 
items have been identified in the study area. 

The only vibration intensive equipment that could potentially be used throughout this project is 15t vibratory rollers. 

Table 6-15: Receivers within safe working distances for ground vibration (human comfort and cosmetic damage) 

Construction scenario and vibration 
intensive construction plant 

Number of receivers within the estimated safe working distances 

Cosmetic building damage Human comfort 

Sensitive receivers  
(>5mm/s) 

Heritage  
(>3mm/s) 

Residences 

15t vibratory roller 6 N/A 21 

Operation 

Predicted road traffic noise levels 
Modelled traffic noise levels for both the day period (LAeq, 15hr) and the night period (LAeq, 9hr) are presented in Table 6-16 for 
the receiver most impacted by the proposal, being 290 Appin Road, Appin. Where compliance at this site is shown, 
compliance at all other locations is implied. 

The results outlined above in Table 6-15 show a reduction in noise levels in the ‘build’ scenario compared to the ‘no-build’ 
scenario as a result of the proposed speed limit reductions. 
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Table 6-16: Predicted operation road traffic noise impacts 

Receiver RNP 
management 

levels dBA 

‘No-build’ 
predicted road 

traffic noise level 
(existing) dBA 

‘Build’ predicted 
road traffic noise 

level dBA 

Increase in noise 
level dBA 

Comply with 
management 

level 

Day1 Night1 Day1 Night1 Day1 Night1 Day1 Night1 Day1 Night1 

290 Appin 
Road, Appin 

60 and 
(+ 2dB) 

55 and 
(+ 2dB) 

60.1 54.8 59.3 53.6 -0.8 -1.2 Yes Yes 

(1) Day LAeq(15hour) / Night LAeq(9hour) 

Potential impacts on maximum road noise levels 
The implementation of the proposed roundabout with a reduced speed limit of 50km/h is likely to result in a reduction of 
maximum noise levels. 

6.2.4 Safeguards and management measures 

Table 6-17: Noise and vibration safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Construction 
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 (Transport, 
2014) 

• 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 

Construction 
noise and 
vibration 

The CNVMP will also contain a comprehensive night works 
approval procedure, including: 
• Maintain a rolling schedule of upcoming night work 

periods 
• Inclusion of scheduled respite for the community for 

extended periods of night work 
• Methods for assessment and review of impacts 
• Methods for expanded community engagement, 

notification and agreements 
• Records of community engagement, and proposed 

mitigation measures. 

Contractor Pre-construction 

https://www.movementandplace.nsw.gov.au/design-principles/guides-and-tools/beyond-pavement
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Impact Environmental safeguards Responsibility Timing 

Construction 
noise and 
vibration 

All sensitive receivers (e.g., schools and 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 project 

• The construction period and construction hours 
• Contact information for project management staff 
• Complaint and incident reporting 

• How to obtain further information. 

Contractor/ 
Transport 
Project 
manager 

Detailed design/ 
pre-construction 

Construction 
noise and 
vibration 

All employees, contractors and subcontractors are to receive 
awareness training in control of noise and vibration as part of 
their regular site induction and updated prior to any significant 
period of nightwork: 
• All relevant proposal specific and standard noise and 

vibration mitigation measures 
• Relevant licence and approval conditions 
• Permissible hours of work 
• Any limitations on high noise generating activities 
• Location of nearest sensitive receivers 

• Construction employee parking areas 
• Designated loading/unloading areas and procedures 
• Site opening/closing times (including deliveries) 

• Environmental incident procedures. 

Contractor Pre-construction 

Construction 
noise and 
vibration 

Where feasible and reasonable, construction should be carried 
out during the standard daytime working hours. Works 
generating high noise and/or vibration levels should be 
scheduled during less sensitive time periods. 
Where it is unavoidable to conduct works in standard hours 
for safety of workers and the public, for the safe and efficient 
operation of the road network or to maintain critical access to 
local services, then an assessment and approval process will 
be undertaken as per the CNVMP and RMS Construction Noise 
and Vibration Guidelines. 

Contractor Pre-construction 

Construction 
noise and 
vibration 

Where feasible and reasonable, high noise generating work 
(75dB(A) LAeq at receiver) should be carried out during 
standard construction hours and in continuous blocks of no 
more than three hours with at least one hour respite between 
each block of work generating high noise impact, where the 
location of the work is likely to impact the same receiver. 

Contractor Pre-construction 

Construction 
noise and 
vibration 

Where high noise generating activities (75dB(A) LAeq at 
receiver) are required out of hours the following will be 
implemented: 
• The equipment will be used prior to 10pm where feasible 

and reasonable. 
Where the above cannot be achieved, the equipment can be 
used where feasible and reasonable controls are implemented 
and there is engagement with any highly noise affected 
community receivers. 

Contractor Pre-construction 
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Impact Environmental safeguards Responsibility Timing 

Construction 
noise and 
vibration 

The following will be implemented for deliveries to and from 
the proposal: 
• Loading and unloading of materials/deliveries is to occur 

as far as possible from sensitive receivers or 
• Loading/unloading areas are to be shielded or screened if 

close to sensitive receivers 
• Delivery vehicles are to be fitted with straps rather than 

chains for unloading, wherever possible 
• When establishing work areas, ancillary facilities and 

laydowns consideration will be given to arranging the site 
to limit the need for reversing associated with 
regular/repeatable movements, where safe and space 
permits. 

Contractor Pre-construction 

Construction 
noise and 
vibration 

Non-tonal reversing beepers (or an equivalent mechanism) 
must be fitted and used on all construction vehicles and 
mobile plant regularly used on site and for any out of hours 
work. 

Contractor Pre-construction 

Construction 
noise and 
vibration 

Consideration will be given to the layout of the ancillary 
facilities in order to maximise distance and shielding to nearby 
receivers (e.g. positioning of site sheds, earth bunds and 
hoarding to maximise shielding to residential receivers). 
Longer term screening and shielding of the boundaries of the 
site and will also be included in the CEMP, following a 
quantitative assessment of the risk of noise impact in pre-
construction and proximity to sensitive receivers. 

Contractor Pre-construction 

Construction 
vibration 

Vibration intensive equipment size will be selected to avoid 
working within the structural damage minimum working 
distances. The use of less vibration intensive methods of 
construction or equipment will be considered where feasible 
and reasonable. 

Contractor Pre-construction 

Construction 
vibration 

Where the use of vibration intensive equipment within the 
relevant minimum working distances cannot be avoided, a 
detailed inspection will be carried out and a written and 
photographic report prepared to document the condition of 
buildings and structures within the minimum working 
distances. This will be conducted during the development of 
the CEMP and reviewed prior to the commencement of 
vibration intensive work. A copy of the report will be provided 
to the relevant landowner or land manager. 

Contractor Pre-construction 

Construction 
vibration 

Vibration generating activities will be managed to minimise 
the potential for impacts on structures and sensitive 
receiver(s), including maximising minimum safe working 
distances where practicable, or use of alternate methods to 
minimise vibration where minimum safe working distances 
cannot be achieved. 
Where alternatives cannot be implemented, vibration 
monitoring is to be undertaken and receivers notified at least 
5 days in advance of works. 

Contractor Pre-construction 
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6.3 Traffic and transport 

This section outlines the traffic and transport assessment for the proposed works. A traffic and transport assessment memo 
was prepared by WSP to assess potential traffic and transport impacts associated with the proposal (refer Appendix F). 

6.3.1 Methodology 
The methodology for the traffic and transport assessment included: 

• Summarise the existing traffic and transport network, including road network, crash data, public transport, and 
pedestrian and cyclist facilities 

• Identify existing traffic volumes at the Appin Road and Brian Road intersection during weekday AM, PM peak hours 
and Sunday midday peak hour 

• Identify the number of generated traffic during the peak construction period 

• Present SIDRA results of the Appin Road and Brian Road intersection for the existing unsignalised three-way 
T-intersection and proposed roundabout layout. 

6.3.2 Existing environment 
Road conditions 

The proposal is located at the intersection of Appin and Brian Road and continues up Appin Road for about 800m. 
Appin Road is classified as a State Road (gazetted road number 177) which travels north-south direction linking the 
townships of Campbelltown and Appin and has a speed limit of 80km/h. Brian Road (collector road) runs east to west at 
Appin and has an intersection with Appin Road. Brian Road has a speed limit of 50km/h. 

Road network 

At the proposal site, Appin Road is an undivided two-lane/two-way road with no kerb and gutter on either side. Left and 
right turn lanes are provided at the intersection of Brian Road. The road pavement is about 10m wide, consisting of 1.5m of 
shoulder lanes and 3.5m of travel lanes in each direction. 

Based on the Transport Restricted Access Vehicle (RAV) map information, Appin Road is designated as a B-double route and 
allows vehicles with a maximum vertical height clearance of 4.6m. The posted speed limit is 80km/h. 

Brian Road is a local road measuring approximately 1.9km long which travels in an east-west direction from its intersection 
with Appin Road. It is a no-through road that provides access to the Macarthur Motorcycle club and other businesses. 

Intersection 

The intersection of Appin Road and Brian Road is an unsignalised three-way T-intersection with Brian Road as the western 
and terminating leg. A single through lane and dedicated short turn lanes are provided on both Appin Road approaches to 
the intersection. One lane is provided in each direction of Brian Road. 

Existing traffic volumes 

Daily traffic volumes  
Average weekday traffic (AWT) and average weekend day traffic (AWET) were calculated based on surveyed traffic volumes 
on Appin Road and Brian Road. Data from this indicates the following travel pattern: 

Appin Road 
• Appin Road within the Project site carried 11,962 vehicles on the average weekday and 11,278 vehicles per average 

weekend 

• Critical day (Friday, 24 June 2022) traffic was recorded to be approximately 6.3% higher than the average weekday 
traffic 

• The average weekend traffic on Appin Road is 5.7% lower than the average weekday traffic. 
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Brian Road 
• Minimum traffic movement, less than 60 vehicle movements per day, was observed on Brian Road during the average 

weekday period. 

• Traffic volumes during the weekend are significantly higher than weekday period. 

• About 900 vehicle movements were recorded on the critical day (Sunday, 26 June 2022). 

Hourly traffic profile 
The hourly traffic profile indicated the following: 

• The hourly traffic profile shows that the highest hourly traffic volumes on Appin Road were approximately 700 vehicles 
per hour (veh/hr) in each travel direction 

• The AM peak period is between 7:00am and 8:00am (1,045 veh/hr) and the PM peak period is between 4:00pm and 
5:00pm (1,127 veh/hr) during an average weekday 

• The peak occurs between 11.00am and 12.00pm (1,008 veh/hr) during an average weekend 

• The peak hour volumes were approximately 9.4% of daily traffic volumes during an average weekday and 8.9% during 
the average weekend. 

The hourly traffic volumes of Brian Road on the average weekend by direction of travel indicated that: 

• The mid-day peak during the weekend occurred between 12.00pm and 1.00pm 

• The highest one-hour, two-way traffic volume on Brian Road was approximately 80 vehicles per hour. 

Crash data analysis 
This assessment is based on the crash data supplied by Transport for Appin Road in the vicinity of the proposal site. From 
1 July 2016 to 30 June 2021, as the latest validated five-year period, a total of three crashes occurred on the road network 
within the study area. The study area includes the proposal site along Appin and Brian Road, with an approximate 300m 
buffer. 

The crash locations are shown in Figure 6-2. Analysis of the type of crashes indicates: 

• There were three crashes comprising, one serious injury, two moderate injuries and two minor injury crashes. No fatal 
crashes were recorded 

• Two crashes were reported as off-road and hit object (i.e. trees) crash types 

• All crashes occurred outside of the Appin Road and Brian Road intersection area during fine weather conditions. 

Figure 6-2 shows the crash location on Appin Road in the vicinity of the proposal site between 2016 and 2021. 

Public transport 
The 887 daily bus service operated by Busabout is the only form of public transport that passes through the proposal site, 
travelling on Appin Road between Campbelltown and Wollongong. Two bus stops (Bus Stop ID: 2560442 and 2560443) are 
mapped within the proposal site, however no physical stops are present at these locations.  

Pedestrians and cyclists 
Appin Road currently has no dedicated pedestrian and cycling facilities within the study area. There is no pedestrian 
footpath within the proposal site, with any pedestrians traversing along the road verge and cyclists riding in the traffic lanes. 
The speed of traffic along Appin Road and the rural nature of the study area likely results in minimal pedestrian and cycle 
activity. Cyclists would currently be sharing the road with the live traffic in the 80km/h speed limit area due to the narrow 
and irregular width of the shoulder. 
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Figure 6-2: Crash locations next to and within the proposal site 
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6.3.3 Potential impacts 
Construction 

Construction traffic from staff and heavy vehicles associated with the delivery of machinery and materials would access the 
proposal site during the construction period. The traffic volumes and frequency of movements would vary with the time of 
day and the stage of construction. The majority of light vehicle trips inbound would occur before the morning peak period 
and likewise, outbound trips would generally occur after the afternoon peak period. Bulk haulage operations would continue 
throughout the day. 

It is estimated that there would be a maximum of 10 heavy vehicles and 20 light vehicles per hour visiting the proposal site 
during construction. This is equivalent to less than 5% of background traffic volume at the Appin Road and Brian Road 
intersection during the weekday AM and PM peak hours. This is considered to be a relatively low volume when compared to 
the existing traffic volumes of traffic in the proposal site, and would be easily accommodated on the surrounding road 
network. 

While there would be some delay to existing traffic on Appin Road and Brian Road due to traffic management conditions, 
access would be maintained, including transfer of vehicles onto the temporary road to allow construction on the existing 
road pavement, and impacts would be minor. 

Operation 

There would be a speed limit reduction to 50 km/h during operation of the proposal at the Appin and Brian Road 
roundabout. The performance (operational phase) of the Appin Road and Brian Road intersection was analysed with the 
existing unsignalised three-way T-intersection and proposed roundabout layouts. The results of the analysis are summarised 
in Table 6-18 and the detailed SIDRA modelling results are provided in Appendix A of the traffic and transport technical 
memo (Appendix F). 

Table 6-18: Summary of intersection performance 

Layout  Peak  Traffic 
volume/hour 

DoS1 Average 
delay2 

LoS3 Queue4 

Existing T- 
intersection  

Weekday AM 1,032 0.41 25 B 1 

Weekday PM 1,133 0.43 31 C 1 

Sunday Midday 1,039 0.30 25 B 4 

Proposed 
single-lane 
roundabout 

Weekday AM 1,032 0.44 11 A 24 

Weekday PM 1,133 0.45 9 A 31 

Sunday Midday 1,039 0.37 10 A 21 

(1) DoS – Degree of Saturation 
(2) Average delay (Second) 
(3) LoS – Level of Service 
(4) Queue – 95th percentile queue (m). 

From Table 6-18, it can be seen the existing intersection would currently operate at a satisfactory level of service (LoS C or 
better) during the weekday AM and PM peak hours as well as Sunday midday peak hour. 

The modelling results indicated that the proposed roundabout of Appin Road and Brian Road intersection would operate 
satisfactorily for all assessed peak periods. The single-lane roundabout layout would be operating with spare capacity with 
movement volumes being less than 90% of the design capacity (DoS <0.90). Traffic using these intersections could expect to 
experience delays of less than 12 seconds. 
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6.3.4 Safeguards and management measures 

The environmental management measures that will be implemented to minimise traffic and transport impacts of the 
proposal within the proposal site, along with the responsibility and timing for those measures, are presented in Table 6-19. 

Table 6-19: Traffic and transport safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

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 Transport Traffic Control at Work Sites 
Manual (RTA, 2010) and QA Specification G10 Control of Traffic 
(Transport for NSW, 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 Pre-construction 

Property 
Access 

Property access will be maintained where feasible and reasonable 
and property owners will be consulted before starting any work 
that may be temporarily restricted or control access. 

Contractor Construction 

Management 
at ancillary 
facilities 

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 sale entry and exit. 

Contractor Construction 
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6.4 Landscape character and visual impacts 

This section summarises the landscape character and visual impact that is likely to occur when building and operating the 
proposal. A Landscape Character and Visual Impact Assessment has been undertaken and prepared by Moir Landscape 
Architecture (refer Appendix G) as per the TfNSW Guideline for Landscape and Visual Impact Assessment 2020 (Transport, 
2020a). 

6.4.1 Methodology 

A visual impact assessment was completed for the proposal in accordance with the Guideline for landscape and visual 
impact assessment (Transport, 2020a). 

A site inspection and photographic survey of the site was completed in September 2022 (refer to Appendix G). 

6.4.2 Existing environment 

Appin Road follows a ridgeline with land sloping away from the corridor to the east towards the Georges River and to the 
west towards Lilly Ponds Gully. Because of this, views are generally contained within the road corridor. 

Landscape character 

The land surrounding the proposal is predominantly zoned RU2. The landscape character surrounding the proposed extent 
of works can be described as peri-urban/ rural. 

Views from the Appin Road and Brian Road intersection are characterised by pasture with scattered stands of mature trees 
in the fore and middle ground and distant views to vegetated ridgelines. Settlement on the eastern side of the proposal is 
characterised by a small cluster of rural residential lots near to the intersection which opens up into broader acreages on 
both the western and eastern sides of Appin Road as you move north. 

About 250m south of the intersection that character transforms as land to the west is occupied by new small lot housing 
residential estate which extends south into the village of Appin. Land to the east of Appin Road south of the intersection is 
currently rural residential. 

Rural residential properties to the east of the intersection and along Appin Road to the north have the potential for views to 
the works however substantial established vegetation between residents and the roadworks will either filter or screen 
views. Views to the south are contained by roadside vegetation. 

Viewpoints 

Six different viewpoints were identified at the proposal site (refer Appendix G). At each viewpoint along Appin Road and at 
the Appin and Brian Road intersection, the sensitivity of the landscape was considered to be moderate. The magnitude of 
change at each viewpoint was either moderate or low. 

6.4.3 Potential impacts 

Construction 

Impacts to visual amenity would be generated during construction. Visual impacts would be reduced though the use of 
boundary fencing, which would partially screen construction activities from visual receivers, mitigating the impact. 
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Operation 

A summary of the visual impact from the proposal is provided in Table 6-20. 

Table 6-20: Visual impact assessment summary 

Assessment 
aspect 

Summary 

Existing 
viewpoints and 
sensitivity to 
change 

Viewpoints in the public domain are limited to the road corridor. As the majority of works are within 
the road corridor, the sensitivity to change is considered to be low as the valuable aspects of the 
landscape character views from the corridor (open pasture, stands of mature woodland and distant 
vegetated ridgelines) would remain unaffected by the proposal. 

Magnitude of 
Change 

The magnitude of change of the works is likely to be low, as the proposed works are generally within 
the road corridor and consist of low level elements including safety barriers, signage and pavement 
marking which will not impact on the broader views. The proposed roundabout involves a minor 
widening of the road to the east and the removal of some trees however these form the western 
edge of a large stand of trees and their removal will not impact on the landscape character of the 
view. The proposed fauna underpass sits below the road and will not be easily visible from the 
corridor. 

Visual Impact The sensitivity of the Landscape Character associated with the Brian Road intersection is moderate. 
Generally, from a public domain perspective the magnitude of the impacts will remain low as the 
proposed works are generally within or directly next to the existing road corridor and will be viewed 
as minor modifications to the existing arrangement. 
Residents on the eastern side of Appin Road, in close proximity to the Brian Road intersection, are 
likely to experience more significant changes to their outlook. The overall impact is low, as the 
completed works are primarily within the existing road corridor and will not impact on existing 
outlook to the open pasture and distant vegetated ridgelines. 

6.4.4 Safeguards and management measures 

Table 6-21: Landscape character and visual safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Visual 
impacts 

Impact to trees in close proximity to the road edge will 
be minimised through installation of safety barriers to 
ensure that the character of the corridor is maintained. 

Contractor Pre-construction, 
construction 

Visual 
impacts 

Consideration will be given to replanting trees. Contractor/ 
Transport for NSW 

Pre-construction, 
construction 

Landscape 
plan and 
urban design 

A Landscape Management Plan will be developed and 
implemented as part of the detailed design.  

Contractor/ 
Transport for NSW 

Detailed design 
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6.5 Aboriginal cultural heritage 

This section summarises the Aboriginal cultural heritage impact that has the potential to occur when building and operating 
the proposal. 

6.5.1 Methodology 
An extensive search of the Aboriginal Heritage Information Systems (AHIMS) database was undertaken on 23 June 2022 to 
identify potential Aboriginal sites or places within the proposal site (the study area) (refer Appendix H). An assessment of 
Aboriginal heritage has been carried out in accordance with Stage 1 of the Roads and Maritime Procedure for Aboriginal 
Cultural Heritage and Consultation Investigation (PACHCI) guidelines and is included in Appendix H. 

6.5.2 Existing environment 

The proposal is located within the Wollondilly LGA. The proposal is contained within the boundaries of the Tharawal Local 
Aboriginal Land Council (LALC). An extensive search of the AHIMS database was undertaken on 23 June 2022, which did not 
identify any Aboriginal sites or places within the proposal site. 

An updated basic AHIMS search was undertaken on 27 October 2022 (refer Appendix H) to confirm the above and found no 
Aboriginal sites or places within the proposal site. The search identified five Aboriginal sites within 500m of the proposal 
site. The majority of registered Aboriginal sites in the region are located to the east and west of Appin Road, scattered along 
Georges River and within Mount Gilead respectively. 

6.5.3 Potential impacts 
There is low potential for Aboriginal archaeological sites within the study area as the area contains no landforms that would 
be considered archaeologically sensitive. The PACHCI assessment was based on the following due diligence considerations: 

• The project is unlikely to harm known Aboriginal objects or places 

• The AHIMS search did not indicate moderate to high concentrations of Aboriginal objects or places in the study area 

• The study area does not contain landscape features that indicate the presence of Aboriginal objects, based on the 
Office of Environment and Heritage’s Due diligence Code of Practice for the Protection of Aboriginal objects in NSW 
and the Roads and Maritime Services’ procedure 

• The cultural heritage potential of the study area appears to be reduced due to past disturbance. 

6.5.4 Safeguards and management measures 

Table 6-22: Aboriginal heritage safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Aboriginal 
heritage 

The Standard Management Procedure - Unexpected Heritage 
Items (Transport for NSW, 2015) will be followed in the event 
that any unexpected heritage items, archaeological remains or 
potential relics of Aboriginal origin are encountered. 
Work will only re-commence once the requirements of that 
Procedure have been satisfied. 

Contractor Construction 
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6.6 Non-Aboriginal heritage 
This section summarises the non-Aboriginal heritage impact that is potential or likely to occur when building and operating 
the proposal. A Historical Archaeological Assessment was prepared by Casey and Lowe Heritage (refer Appendix I). 

The purpose of the historical heritage assessment is to analyse the implications for potential historical archaeological 
remains being present within the proposal site. 

6.6.1 Methodology 
The methodology for the assessment of non-Aboriginal heritage included: 

• Review of the relevant heritage registers, including: 

− Heritage NSW Heritage Management System (local and State listed heritage items) 

− Commonwealth Protected Matters Search Tool (National and Commonwealth listed heritage items) 

− Australian Heritage Database Inventory (listed and non-listed heritage items) 

− Wollondilly LEP planning maps (locally listed heritage items) 

• Completion of a historical archaeology assessment, including review of historic plans associated with Appin Road. 

6.6.2 Existing environment 
No listed heritage items were identified. 

Appin Road was completed by 1823, with the roadway and bridges along the route constructed and maintained by convict 
road gangs from 1826 to 1858. Potential archaeological remains along the roadway could date to the early nineteenth 
century and be associated with its construction by convicts. 

The main area of disturbance of the proposal is at the intersection of Brian Road and Appin Road, where the roundabout 
and fauna underpass are to be installed. 

The assessment found there is no evidence for nineteenth-century land-use apart from several properties further north 
along the roadway which include the Hume and Hovell memorial site (located more than 3km from the proposal). 

6.6.3 Potential impacts 
The Historical Archaeological Assessment concluded that archaeological remains of local or state significance are unlikely to 
be present within the proposal site. 

6.6.4 Safeguards and management measures 

Table 6-23: Non-Aboriginal heritage safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Non-
Aboriginal 
heritage 

The Standard Management Procedure - Unexpected Heritage 
Items (Transport for NSW, 2015) 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 Construction 
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6.7 Socio-economic, property and landuse 

This section summarises the socio-economic impacts likely to occur during construction or operation of the proposal. 

6.7.1 Methodology 
The socio-economic assessment was prepared in accordance with the Environmental Impact Assessment Practice Note: 
Socio-economic assessment: EIA-N05 (Transport for NSW, 2020). 

The proposal occurs on an arterial road and at the intersection of Appin and Brian Road and is anticipated to have a minimal 
localised impact to the communities surrounding Appin Road. As such, a basic level of socio-economic assessment was 
applied and has been undertaken based on desktop review and collation of publicly available data. 

The socio-economic assessment included the following: 

• Identify the existing socio-economic characteristics of the study area through desktop research, reviewing secondary-
source quantitative data, undertaking limited primary research (including the Australian Bureau of Statistics (ABS) 
Census data and publicly available information from Council websites 

• Reviewed the outcome of other assessments containing relevant socio-economic themes including traffic and access, 
noise and vibration, heritage, and landscape character and visual impact 

• Considered a range of land use and property information, including: 

− Existing and future land uses in the area 

− Property acquisition or leasing requirements 

− Land use zoning provisions in the area 

• Evaluate the significance of any impact and consider any safeguards and management measures. 

The level of significance of any negative impact was assessed in accordance with the Environmental Impact Assessment 
Practice Note: Socio-economic assessment: EIA-N05 (Transport for NSW, 2020). Table 6-24 and Table 6-25 describes the 
level of sensitivity (qualities of the receptor which influence its vulnerability to change and capacity to adapt) and 
magnitude (scale, duration, intensity and scope) respectively. 

Table 6-24: Levels of sensitivity 

Sensitivity Definition  

Negligible No vulnerability and able to absorb or adapt to change 

Low Minimal areas of vulnerabilities and a high ability to absorb or adapt to change 

Moderate A number of vulnerabilities but retains some ability to absorb or adapt to change 

High Multiple vulnerabilities and/or very little capacity to absorb or adapt to change 
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Table 6-25: Levels of magnitude 

Magnitude Definition  

Negligible No discernible positive or negative changes caused by the impact. Change from the baseline 
remains within the range commonly experienced by receptors. 

Low A discernible change from baseline conditions. Tendency is that the impact is to a small proportion 
of receptors over a limited geographical area and mainly in the vicinity of the project. The impact 
may be short term or some impacts may extend over the life of the proposal. 

Moderate A clearly noticeable difference from baseline conditions. Tendency is that the impact is to a small to 
large proportion of receptors and may be over an area beyond the vicinity of the project. Duration 
may be short term to medium or some impacts may extend over the life of the project. 

High A change that dominates over existing baseline conditions. The change is widespread or persists 
over many years or is effectively permanent. 

 

The level of significance was considered for all negative construction and operational impacts (with mitigation) using the 
matrix identified in Table 6-26. 

Table 6-26: Matrix to assess the level of significance 

 

6.7.2 Existing environment 
The proposal site is located on land subject to the provisions of the Wollondilly LEP. The proposal site is zoned SP2 
Infrastructure and RU2 Rural Landscape (refer Figure 4-1). Some land surrounding the proposal site is zoned RE1 Public 
Recreation, R2 Low Density Residential and C2 Conservation. 

The existing land uses within and surrounding the proposal site, which are reflected in current zoning policies and 
development controls include the following: 

• Low-level rural bushland surrounding the north and east of the proposal site 

• Low-density residential areas surrounding the south of the proposal site 

• Large commercial and rural premises surrounding the south of the proposal site. 

As discussed, Appin Road is a key arterial road, connecting motorists travelling between south-western Sydney and the 
Illawarra. Locally Appin and Brian Road service the areas of Appin and Gilead, as well as the greater areas surrounding the 
proposal. 

Population and growth 

The population and growth data (Australian Bureau of Statistics (ABS) 2021) for Wollondilly Shire LGA was about 48,500 in 
2016 and 53,961 in 2021, equating to an increase in population of about nine per cent. The median age in Wollondilly Shire 
LGA is 37, with children aged 0–14 years making up 22% of the population and people aged 65 years and over made up 
approximately 14% of the population (ABS, 2021). 

The most common ancestries in Wollondilly were Australian (43.5%), English (39.5%), Irish (10.3%), Scottish (9.1%) and 
Italian (5.4%). The most common response for religion was no religion (31.9%), followed by Catholic (28.8%) (ABS, 2021). 
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The low increase in the population surrounding the proposal is reflective of the proposal site ’s population density and large 
areas of remaining agricultural and bushland land. Population growth in the area is forecast to increase, with the release and 
rezoning of land at Mount Gilead providing additional housing in the area. Combined with new land releases at Menangle 
Park and Wilton Junction up to 35,000 new homes and new infrastructure (i.e. schools, public transport, road upgrades and 
green space) were planned for the Greater Macarthur Priority Growth Area (DPE, 2018). 

Socio-economic characteristics 

As of 2021, about 55.1 per cent of the residential population surrounding the proposal were in full-time employment with 
about 30 per cent in part-time employment. Unemployment across the study area was about 2.9 per cent, higher than the 
Greater Sydney Region of six per cent. 

Wollondilly Shire Council area has a personal median weekly income of $877 per week, family median weekly income of 
$2,350 and household median weekly income of $2,151. Compared to the state ($813) and national ($805) personal median 
incomes, weekly incomes are slightly higher. 

Business 

In general, the main occupations of people living in the area include technicians and trade workers (18.5%), Professionals 
(15%), Clerical Administrative Workers (14.4%) and Managers (14%) (ABS, 2021). The main method for travelling to work in 
2021 was car (as drive) at 52.6 per cent, followed by car (as passenger) at 3.1 per cent.  

The area of Appin comprises a number of local businesses such as industrial, retail, and automotive businesses. The 
Appin Greyhound Track is located within close proximity to the proposed works. 

Community values 

Appin Road is a major arterial route that links to other major roads including the Hume Motorway, Campbelltown Road and 
Narellan Road. The road traverses through residential and bushland surrounds. 

Community values held by local residents and workers include: 

• Employment security for local residents and workers 

• Maintained local character, amenity and natural setting 

• Road access and connectivity to facilities and services. 

Land use changes and development 

Under the Wollondilly LEP, land within or directly next to the proposal site is zoned as RU2: Rural Landscape, SP2: Road and 
Infrastructure, RE1: Public Recreation and R2: Low Density Residential. 

The proposal is not likely to reduce or alter the visibility of local businesses, tourist attractions or farms. 

Public infrastructure 

Public infrastructure beyond the proposal that may be indirectly impacted include community support facilities 
(e.g., childcare facilities, public recreational areas (e.g. St Helens Park Reserve) and other community facilities 
(e.g. Rosemeadow Anglican Church). 

The proposal is not expected to result in any impacts to public infrastructure located in or near the proposal site. 

6.7.3 Potential impacts 

The objectives of the proposal are to improve safety for all road users by reducing the number and severity or road crashes 
on Appin and Brian Road. This would have associated economic benefits locally and regionally, improving travel improving 
road safety. There would be a potential increase in commuting time with additional road safety features which would likely 
reduce the number and severity of crashes, while also reducing a range of associated costs to the community. 

However, there would also be temporary impacts to the community throughout the construction period. During operation 
the proposal is likely to benefit the community, as discussed below. 
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Construction 

Acquisition 
Partial property acquisition would be required for properties next to the proposal. Properties would also be temporarily 
leased to facilitate construction and would be reinstated at the completion of construction works. 

Partial land acquisition is required from three residential properties and temporary lease is required from two properties 
adjoining Appin Road. The total permanent acquisition for the proposal is about 7,557m2. This is outlined in Table 3-6. This 
could result in some stress and anxiety for the residents affected, particularly for residents at 290 Appin Road (Lot 2 – 
DP603133) due to their proximity to the proposed roundabout. However, the proposal does not require full acquisition of 
residential property, and any property temporarily acquired during construction would be reinstated after construction work 
has commenced.  

There may also be the need for minor property adjustments such as adjustments to driveways and entrances as a result of 
the proposal. 

The identified property acquisition impact to property owners would be managed through mitigation and safeguard 
measures outlined in Table 6-28. The acquisition process for all three parcels of required land would be carried out under 
the appropriate DPE policies. As such the economic impact on individual property owners is not expected to be substantial. 

Socio-economic 
Additionally, there may be some temporary socio-economic impact and benefit to the local community and businesses from 
building the proposal such as: 

• Community and social impact: 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. However, the scale of the changes is unlikely to significantly alter people’s travel or 
commuting habits 

• Worker travel impact: motorists and other road users may experience minor travel delays during peak travel times 
(refer to section 6.3.2). However, the scale of the changes is unlikely to affect people’s travel or commuting habits  

• Income and employment benefit: there may be some opportunity for localised employment during construction of the 
proposal, as described below. 

The impact associated with the work described in this REF is likely to be relatively minor, with some temporary property 
acquisition required. Therefore, the socio-economic impact from the proposal is considered to be negligible. 

Land use changes and development 
Land use next to the proposal site is likely to be affected during construction activities required for the proposal including 
earthworks, installation and positioning/movement of heavy equipment. As a result, the land use impact to be expected in 
the proposal site may include: 

• Temporary loss of land use through leased land for temporary ancillary facilities 

• Permanent partial property acquisition of three residential lots and temporary lease of two residential properties 
surrounding the proposal site, all zoned RU2 – Rural Landscape. No residential houses are being acquired as a result of 
construction of the proposal. 

Businesses 
Local businesses in the Appin region may experience a slight delay in travel/commuting times during construction of the 
proposal, however, this is temporary and unlikely to significantly impact local businesses.  

The level of impact of construction work described in this REF is likely to be Negligible to Low with the exception of the 
partial land acquisition to three properties which is considered to have a Moderate – Low impact (see Table 6-27). 
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Table 6-27: Summary of level of significance of construction impact 

Issue Impact (with mitigation) Sensitivity Magnitude Level of Significance 

Partial property 
acquisition 

Partial land acquisition is required 
from three residential properties. 
The total permanent acquisition for 
the proposal is about 7,557m2 

Low Moderate Moderate – Low 

Temporary lease of 
land 

Temporary lease is required from 
two properties adjoining 
Appin Road 

Negligible Low Negligible  

Property adjustments Minor property adjustments to 
driveways and entrances as a result 
of the proposal 

Low Low Low 

Travel delays Short term travel delays during 
construction 

Low Low Low 

 

Operation 

Once built, the proposal would provide the following benefits to the community and businesses: 

• A safer roadway that would potentially reduce the number and severity of road crashes along Appin Road and at the 
intersection of Appin and Brian Road 

• Potential minor increase in travel times to and from the area, however, this is unlikely to be significant. 

Social infrastructure 
The proposal would have no direct impact on social infrastructure in the local area during operation. 

The proposal is unlikely to have a direct, quantifiable impact on the economy. 

Community values 
The local landscape character would be changed through clearing of some road side vegetation to achieve better clear zones 
with the installation of safety barriers where appropriate. These road improvements would be executed according to urban 
design standards aimed at maintaining local character, amenity and natural setting. 

Land use changes and development 
The proposal would result in a safer road between Campbelltown and the Illawarra region. There would be some change to 
the infrastructure at the intersection of Appin and Brian Road due to the proposed roundabout and fauna underpass. 

As noted in section 3.6, approximately 7,557m2 of land would need to be acquired to build the proposal. This would include 
private land. However, there is no full acquisition of land required, and no residential houses would be required as part of 
the proposal. Therefore, impacts would be minor in nature. 

Businesses 
The proposal would not have a significant impact on local businesses during operation. Operation would result in a safer 
roadway for commuters driving to work and for businesses that use Appin Road and Brian Road regularly. 
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6.7.4 Safeguards and management measures 

Table 6-28: Socio-economic safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Socio-economic A Communication Plan (CP) will be prepared and 
implemented as part of the CEMP to help provide 
timely and accurate information to the community 
during construction. The CP will include (as a 
minimum): 
• Mechanisms to provide details and timing of 

proposed activities to affected residents, 
including changed traffic and access 
conditions 

• Contact name and number for complaints. 
The CP will be prepared in accordance with the 
Community Involvement and Communications 
Resource Manual (RTA, 2008). 

Contractor Detailed design/ 
Pre-construction 

Property acquisition All property acquisition will be carried out in 
accordance with the Land Acquisition Information 
Guide (Roads and Maritime, 2012) and the Land 
Acquisition (Just Terms Compensation) Act 1991. 

DPE Pre-construction 

Impact on businesses 
and the community 
during construction 

Road users, including freight companies will be 
informed of changed conditions, including likely 
disruptions to access during construction. 

Contractor Pre- construction 

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. 

Contractor Construction 

Impact to properties Consultation will be carried out with all affected 
property owners during detailed design and 
construction to develop and implement measures 
to mitigate the impact on land use viability, 
infrastructure and severance. 

Transport for NSW Detailed design 

Impact to utilities Residents and businesses will be notified before 
any utility interruption. 
A utility management plan will be prepared to 
include: 
• Utility company consultation 
• Maintenance and emergency access 

requirements 
• Construction staging and programming 

conflicts. 

Transport for NSW/ 
Contractor 

Pre-construction 
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6.8 Contamination, soils and geology 

This section summarises the assessed impacts on contamination, soils and geology likely to occur when building and 
operating the proposal. 

6.8.1 Methodology 
The assessment was completed using the following: 

• Soils and geology – published records were reviewed to characterise the regional and local soils and geology 

• Acid sulfate soils – review of the ePlanning database to assess any impacts on acid sulfate soils as a result of the 
proposal 

• Contaminated land – a search on the EPA Contaminated Land Register to determine any potential contaminated sites 
within or near the proposal. 

6.8.2 Existing environment 

Soils and geology  

The 1:100,000 Soil Landscapes of Wollongong-Port Hacking Sheet (9029-9129) indicates soils within the proposal site are 
Blacktown residual soil landscape and Kurosols. Characteristics of Kurosols soils include hard acidic red soils with hard 
neutral and acidic yellow mottled soils. 

The geology of the proposal site is mainly comprised of Ashfield Shale of the Wianamatta Group, consisting of laminate and 
dark grey siltstone. There are smaller areas of Hawkesbury Sandstone, consisting of medium to coarse grained quartz 
sandstone, very minor shale and laminate lenses. 

Acid sulfate soils 

A search on the NSW ePlanning database on 29 September 2022 did not find any acid sulfate soils within the proposal site. 
There is no known occurrence of acid sulfate soils within or near the proposal site. 

Contaminated land 

A search on the NSW EPA Contaminated Land Register for the Wollondilly LGA was carried out on 29 September 2022. There 
were no current site notices places on land within or near the proposal site. 

6.8.3 Potential impacts 

Construction 

Soils 
Potential impact to soils during construction work would be primarily associated with soil loss from erosion of exposed soils 
and stockpiles, and potential sedimentation of surrounding land and waterways, including Georges River and 
Woodhouse Creek. Work activities with the potential to expose soils include: 

• Vehicle movements 

• Stockpiling 

• Excavation 

• Importation of fill material (as required) 

• Vegetation removal. 
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These activities have potential to cause the following: 

• Erosion and sedimentation of exposed soils 

• Erosion, leaching and dust generation from stockpiled materials 

• Loss of soil quality and condition from material stockpiling 

• Associated soil quality impact as a result of accidental spills and leaks caused by: 

− Use of fuels and oils outside of bunded and/or contained areas 

− Leaks from poorly maintained vehicles, machinery and equipment 

− Temporary storage and management of spoil and waste. 

Contaminated land 
Based on the existing environmental conditions, the risk to human and environmental health as a result of significant 
contamination being present is considered to be low. 

Potential contaminated excavated soils would be managed to minimise health hazards and prevent the spread of 
contaminants. Safeguards outlined in section 6.8.4 would limit any potential environmental impact due to accidental spills 
and leaks. 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. 

Operation 

Operation of the proposal would be consistent with the existing use of Appin Road. The operation and on-going 
maintenance of the road would be managed through similar practices that are currently carried out along the road. There is 
expected to be no net change or impact from maintaining the road. 

The proposal would result in some additional hardstand areas from the widened road. The increase in hardstand areas may 
result in the increase of surface water run-off and the risk of soil erosion along Appin Road. Given the nature of the work, 
there would be no change with regard to the risk for erosion and scour at stormwater discharge points or potential for 
sediment discharge and pollution. 
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6.8.4 Safeguards and management measures 

Table 6-29: Soils, contamination and geology safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Contaminated 
land 

A Contaminated Land Management Plan will be prepared in 
accordance with the Guideline for the Management of 
Contamination (Transport, 2013) 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 
• Further investigations required to determine the extent, 

concentration and type of contamination, as identified in 
the detailed site investigation (Phase 2) 

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

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

Contractor Detailed design/ 
Pre-construction 

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 Transport for NSW Senior Manager 
Environment and Sustainability and/or EPA. 

Contractor Construction 

Soils  A site specific Erosion and Sediment Control Plan/s will be 
prepared and implemented as part of the Soil and Water 
Management Plan.  
The Plan will include arrangements for managing wet weather 
events, including monitoring of potential high risk events (such as 
storms) and specific controls and follow-up measures to be 
applied in the event of wet weather. 

Contractor  Detailed design/ 
pre-construction 

Accidental 
spill 

A site-specific emergency spill plan will be developed and include 
spill-management measures in accordance with the Transport 
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 Transport EPA officers). 

Contractor Detailed design/ 
Pre-construction 
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6.9 Hydrology, hydrogeology and water quality 
This section details the potential impact on hydrology and flooding likely to occur or associated with construction and 
operation of the proposal. 

6.9.1 Methodology 
The assessment of surface water and flooding was completed in general accordance with relevant policy and guidelines. The 
assessment included a review of publicly available information to determine: 

• Surface water characteristics of the proposal site  

• Potential flood risk across the proposal site  

• Key activities that could potentially impact surface water and need safeguarding or managing under the proposal.  

The likelihood for the proposal to impact on local surface waters and the wider catchment and therefore on the value of 
these resources, and to what extent, has been considered as part of this assessment. 

6.9.2 Existing environment 
The assessment considered the impact across the proposal site and study area, within the local surface water catchment of 
the Georges River. 

Regional hydrology  

The study area is located between the catchments for the Georges River and Nepean River. The Georges River catchment is 
mostly an urbanised catchment covering an area of about 960 square kilometres (km2). The catchment has a population of 
about 1.4 million people. 

The Georges River is located about 450m east from the proposal site. 

The Hawkesbury-Nepean catchment covers a distance of about 470km (from south of Goulburn near Lake Bathurst to 
Broken Bay) and includes an area of about 21,400km2. 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. The 
Nepean River is located over three km west from the study area. There are several minor tributaries which collect drainage 
from Appin Road that ultimately drain into the Georges River and/or Nepean River. Flows from these minor tributaries occur 
intermittently during periods of high rainfall. 

Groundwater 

Geotechnical investigations completed for the proposal included boreholes to a depth of 7m which did not identify the 
presence of groundwater. 

Local hydrology 

Surface water run-off from existing road pavement either drains directly over the road shoulder to the surrounding lands, or 
is collected by roadside channels. Roadside channels discharge either via turnouts, directing the runoff away from the road 
corridor or to existing cross drainage culverts, which range in size from 300mm to 450mm in diameter. Discharges from the 
cross-drainage culverts outlet to either informal channels and depressions, or to flat grades, with no visible undulations, 
which allows flow to spread to sheet flow downstream. 

One existing cross-drainage culvert is located within the proposal site This pipe culvert does not convey a permanent flow of 
water, and it is expected it would only convey flows for a short time following significant rainfall. 

Water quality 

The proposal is located within the catchments of the Georges River and Nepean River. 

NSW DPE undertake regular water quality testing at a number of sites along the Georges River as part of its compliance with 
the relevant national and state water quality monitoring and management guidelines. The monitoring results from the 
Georges River for the most recent water quality report card (2019–2020) ranged from fair to good. More recent monitoring 
results were not publicly available at the time of this REF. 
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Wollondilly Shire Council have developed a number of documents to maintain water quality and stormwater management in 
the area. These include an Integrated Water Management Policy and Strategy, Water Sensitive Urban Design Guidelines and 
a Model for Urban Stormwater Improvement Conceptualization (MUSIC) Template. These are aimed at managing and 
protecting the waterways and water sources into the future. 

Flood risk 

The proposal site is not known to flood or be prone to regional flooding. 

6.9.3 Potential impacts 

Construction 

Groundwater 
Excavation work (up to 5m deep) is required to expand the road and construct the roundabout and fauna underpass at Brian 
Road may encounter groundwater seepage following a rain event. In this scenario, the construction contractor would use 
small water pumps to dry out the water collected in the excavated trench. 

While excavation for the road construction would be relatively shallow, excavation for the fauna underpass would be deeper 
and therefore has potential to impact on groundwater quality during construction. 

Water quality 
The potential impact to water quality could arise if activities are not appropriately managed. Surface water impact from 
construction activities is typically directly related to the exposure of underlying soil, potentially leading to erosion and 
downstream sedimentation. 

Activities that have the potential to contribute to water quality within the study area during construction of the proposal 
include: 

• General earthworks and excavation (e.g. stripping of topsoil or placement of fill) 

• Stockpiling of material 

• Leaks or spills from chemicals or fuels used during construction of the proposal (e.g. diesel vehicles or construction 
equipment). 

No major surface waters intersect the proposal. Surface water discharge from drainage lines to nearby surface waters could 
present a risk to surface water during construction. Drainage discharge from the proposal site is however intermittent and 
any potential risk would likely be limited to prolonged and heavy periods of rainfall. 

Construction activities with the potential to impact water quality include: 

• Sediment resulting from activities on site such as earthwork and back-filling of drainage work, resulting in reduced 
capacity and flow 

• Risk of spills of fuels and chemicals from machinery and plant on site. On site the use of chemicals and fuel would be 
managed with appropriate safeguards for the proposal as outlined in section 6.9.4. 

Hydrology and flooding  
The proposal is not located within flood liable land. Potential localised flood risks associated with construction of the 
proposal would be considered prior to and during construction. 

Appropriate mitigation measures outlined in section 6.9.4 would be implemented during construction and therefore impacts 
would be minor. 

Operation 

Groundwater 
Operation of the proposal is unlikely to change the impact the road has on groundwater levels, flows, recharge, quality or 
other values. Potential impacts to operational groundwater is considered to be negligible. 
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Water quality 
The following pollutants resulting from operation of the proposal could result in changes to water quality: 

• Suspended sediments from impervious surfaces 

• Oils, greases, heavy metals and hydrocarbons 

• Litter from the road corridor 

• Nutrients from biological matter. 

The proposal would result in the creation of additional hardstand areas as a result of the proposed roundabout and fauna 
underpass at the Brian and Appin Road intersection. The proposal may result in some additional stormwater and surface 
water drainage flows from Appin Road. Impacts to water quality from surface water runoff from the road pavement is not 
expected to increase as a result of the proposal. 

Hydrology and flooding 
The proposal site is not identified as prone to regional flooding and there are no major drainage lines identified within the 
vicinity of the proposal site. The proposal has been designed to operate with a minimum of one free travel lane in 100-year 
average recurrence interval (ARI) event. Catch drains are provided at either end of the fauna crossing to provide flood 
immunity for the passage to the fauna. Existing impacts from flooding and are not expected to increase in frequency or 
magnitude as a result of the proposal. 

The proposal has maintained the existing flow regime wherever possible. The proposal results in some increases in velocity 
at discharge points. Scour protection will be provided in areas susceptible to scouring, summarised in Table 6-30. 

Table 6-30: Proposed outlets and potential mitigation measures 

Location Outlet 
name 

Pipe size 
(mm) 

Velocity 
(m/s) 

Proposed scour protection 

50m south of Brian Road 
intersection on eastern side 

0020S NA 
(Channel) 

0.25 1.35m rip rap apron outlet protection and 
level spreader 

30m south of Brian Road 
intersection on western side 

0150N NA 
(Channel) 

0.63 1.35m rip rap apron outlet protection and 
level spreader, discharge at location where 
existing channel spreads. 

70m west of Brian Road 
intersection on southern side 

01-A-6 450 0.42 1.35m rip rap apron outlet protection, 
discharge to existing table drain. 

60m west of Brian Road 
intersection on northern side 

02-A-7 450 1.52 1.35m rip rap apron outlet protection, 
discharge to existing table drain and level 
spreader. 

30m north of Brian Road 
intersection on eastern side 

03-A-2 600x300 0.43 1.8m rip rap apron outlet protection and 
level spreader, discharge to proposed 
channel 0320n. 

70m south of Brian Road 
intersection on western side 

04-A-2 600x300 0.27 1.8m rip rap apron outlet protection, 
discharge to existing channel. 
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6.9.4 Safeguards and management measures 

Table 6-31 Surface water safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

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. 

Transport for 
NSW 

Detailed design 

Accidental spill A site-specific emergency spill plan will be developed and 
include spill-management measures in accordance with the 
Transport 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 Transport EPA officers). 

Contractor Pre-construction 

Stormwater 
discharge 

Dirty water will not be released into drainage infrastructure 
and/or waterways. 

Contractor Stormwater 
discharge 

Stormwater 
discharge and 
pollutant 
loads 

Water quality controls will be implemented to prevent 
materials, including concrete and sediment, to enter drainage 
infrastructure or waterways. 

Contractor Detailed design/ 
Pre-construction 

Groundwater Following a stormwater event, the excavated trench for 
underpass may encounter groundwater seepage. The water will 
be pumped out.  

Contractor Construction 



Review
 of Environm

ental Factors 

Transport 
for NSW 

EMF-PA-PR-0070-TT04 OFFICIAL 91 
 

6.10 Waste and resources 

The following provides an assessment of the waste and resources associated with the proposal. 

6.10.1 Methodology 
The assessment considered the impact 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 

General waste within the proposal site generally consists of dumped construction materials, domestic waste and general 
litter. The quantity of rubbish is not considered to present any significant environmental concerns or risk to human health. 

6.10.3 Potential impacts 
Construction 

Construction activities as part of the proposal would require the use of a number of resources, including the following: 

• Material required for the construction of road surfaces such as asphalt, concrete, aggregate and other fill materials 

• Material required for construction of ancillary infrastructure (e.g. safety barriers) 

• Construction water and other operational construction resources. 

The construction of the proposal would result in some increased demand on local and regional resources, however, the 
development of the proposal would not result in resources becoming scarce or short supply in the Appin region. Resource 
requirements, including for water and general construction materials, would be determined during detailed design. Most of 
the waste generated would either be recycled or disposed of off-site as general solid waste. Any 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. Any disposal of 
waste would be undertaken in accordance with the Waste Classification Guidelines: Parts 1 and 2 and to a suitably licensed 
waste facility. 

Generated waste has the potential to affect the local environment if not managed appropriately. Potential impacts during 
construction include: 

• Runoff resulting from: 

− Accidental spillages 

− Stockpile mismanagement 

− Waste transfer 

− Poor waste storage 
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• Ground contamination resulting from: 

− Untreated excavated contaminated material leaching into the surrounding environment 

− Accidental spillages 

− Incorrect disposal of waste materials 

− Amenity impact through littering 

− Potential waste misclassification 

− Excessive waste being diverted to landfill. 

Any associated impact would be managed and minimised by implementing the safeguard measures (refer to Table 6-35).  

Operation 

Materials required to maintain and repair the operational road and roundabout 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. 

Waste management and minimisation during operation would be consistent with the approach used above for construction 
waste, to ensure that the impact is minimised and wastes are classified, treated and disposed of effectively and sustainably. 

6.10.4 Safeguards and management measures 

Table 6-32: Waste and resources safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

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 proposal 

• 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 Transport for NSW Land (Roads 
and Maritime, 2014) and relevant Transport for NSW Waste 
Fact Sheets. 

Contractor Detailed design/ 
preconstruction 

General waste 
impact 

Waste accumulation, littering and general tidiness will be 
monitored during routine site inspections. 

Contractor Construction 

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 
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6.11 Other impacts 

6.11.1 Existing environment and potential impacts  
Table 6-33 outlines other potential impacts associated with the proposal, that are unlikely to be significant. 

Table 6-33: Other potential impacts 

Environmental factor Existing environment Potential impacts 

Air Quality Existing ambient air quality of the 
study area based on 
Campbelltown regional data 
indicates relatively consistent 
and ‘good-to-very-good” air 
quality (Office of Environment 
and Heritage, NSW Air Quality 
Index, 2018). Existing likely 
contributions to poorer air 
quality in the region are road 
traffic emissions and natural 
effects such as bushfires 
throughout summer. 

The air quality impact associated with construction of the 
proposal includes the following:  
• Dust generation due to the disturbance, movement, 

storage, loading and transfer and transportation of 
spoil when excavations and exposed surfaces are left 
open 

• Traffic and equipment emissions during construction 
would result in a temporary and short-term reduction 
of local are quality. 

Operation of the proposal is not expected to cause a 
significant increase in traffic compared to the existing 
traffic at the Appin and Brian Road intersection. Although 
the speed limit would be reduced slightly during operation 
when approaching the roundabout, this is not expected to 
be significant. Any emissions created by vehicles travelling 
through the roundabout would be dispersed quickly and 
would be temporary. Therefore, vehicle emissions are not 
likely to be significantly impacted as a result of the 
proposal. 

Hazard and risk 
management  

Hazardous materials and 
dangerous goods storage or 
handling of such materials does 
not currently occur within the 
proposal site. Fuel and oil spills 
may occur as a result from 
vehicle passing through the 
proposal site. 

Small quantities of hazardous materials and dangerous 
goods would be required during construction. As a result, 
the transportation, use and storage of these materials 
would occur. A potential impact may result from spills or 
inappropriate and inadequate handling and storage of 
material. The potential impact is not considered to be 
significant given the implementation of relevant legislation 
to manage such risks. 
Relevant legislation includes the National Codes of Practice 
and Australian Standards for the storage and handling of 
dangerous goods and materials. Such guidelines in 
conjunction with the recommended safeguards described 
in section 6.8.4 would potentially reduce the occurrence of 
an incident on the site. 

Bushfire The proposal is next to bushland, 
and some of the proposal is 
within land classified as 
Vegetation Category 1 therefore 
the area may be prone to 
bushfires. 

Bushfires 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 workers, road users and 
local residences due to heat, smoke and ash generation. 
With the implementation of recommended safeguards 
outlined in section 6.8.4, the potential impact from a fire is 
not likely to be significant. 
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Environmental factor Existing environment Potential impacts 

Sustainability, 
climate change and 
greenhouse gas 
emissions 

Transport emissions are currently 
the second largest component of 
NSW greenhouse gas emissions 
accounting for 22% of total 
emissions in NSW (Adapt NSW, 
2022). Road transport includes 
private passenger vehicles (cars 
and motorcycles), light 
commercial vehicles, rigid trucks, 
articulated trucks and buses. 

Sustainable materials will be used where possible during 
construction of the proposal. 
Given the scale of this proposal, the minor contribution to 
greenhouse gas emissions are not considered to be 
significant. 

6.11.2 Safeguards and management measures 
The safeguards and management measures for other impacts identified are outlined in Table 6-34.  

Table 6-34: Other impacts safeguards and management measures  

Impact Environmental safeguards Responsibility Timing 

Air quality An Air Quality Management Plan (AQMP) will be prepared 
and implemented as part of the CEMP. The AQMP will 
include, but not be limited to: 
• Potential sources of air pollution 
• Air quality management objectives consistent with any 

relevant published EPA and/or NSW DPE guidelines 

• Mitigation and suppression measures to be implemented 
• Methods to manage work during strong winds or other 

adverse weather conditions 
• A progressive rehabilitation strategy for exposed 

surfaces. 

Contractor Pre-construction 

Hazards and risk 
management 

A Hazard and Risk Management Plan (HRMP) will be prepared 
and implemented as part of the CEMP. The HRMP will 
include, but not be limited to: 
• Details of hazards and risks associated with the activity 
• Measures to be implemented during construction to 

minimise these risks 
• Record keeping for 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 identified risks 

• Contingency measures to be implemented in the event 
of unexpected hazards, risks arising and 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 DPE publications. 

Contractor Detailed design/ 
Pre-construction 

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 and/or roadway design will ensure resilience 
against extreme temperature and intense and more frequent 
rainfall events. 

Contractor Detailed design/ 
Pre-construction 
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6.12 Cumulative impacts 

Cumulative impacts occur when two or more projects are carried out concurrently and in close proximity to one another. 
The impacts may be caused by both construction and operational activities and can result in a greater impact to the 
surrounding area than would be expected if each project was undertaken in isolation. Multiple projects undertaken at a 
similar time/similar location may also lead to construction fatigue, particularly around noise, traffic and air quality impacts, if 
not appropriately managed. 

6.12.1 Study area 

The cumulative impact assessment has considered the suburb of Appin and the Wollondilly LGA. 

6.12.2 Broader program of work 

In addition to the proposal, upgrades to Appin Road are also being completed as part of the Appin Road Safety 
Improvements Program, which aims to improve safety for drivers and fauna along Appin Road in the Campbelltown and 
Wollondilly Local Government Areas. 

6.12.3 Other projects and developments 
A search of the following databases was completed to identify any proposals and/ or projects which may result in a 
cumulative impact with the proposal: 

• Department of Planning and Environment – Major Projects website 

• Wollondilly Shire Council Development Application Register. 

Potential overlaps in the construction and operational schedule between this proposal, and those nearby has also been 
considered wherever possible. This assessment has only considered projects that were considered to be of sufficient scale to 
create foreseeable potential cumulative impact to the local receiving environment that are common to this proposal. 

Known planning proposals that are currently being considered for approval and potentially being built within the timeframe 
of this proposal are detailed in Table 6-35. 

Table 6-35: Past, present and future projects 

Project Location Status 

Appin Road Safety Improvements from Brian Road to Gilead Brian Road, Appin to Gilead Approved 

Appin Road Upgrade, from Mount Gilead to Ambarvale Mount Gilead to Ambervale Approved 

Appin Road Safety Improvements Addendum REF Appin Road In Progress 

Brian Road Intersection Upgrade Geotechnical Works Minor 
Works REF 

Brian Road and Appin Road 
intersection 

Approved 

Lend Lease Appin Road Upgrade, Mount Gilead to 
Ambarvale Addendum REF 

Mount Gilead to Ambervale In Progress 

Appin (part) precinct Appin Road, Brooks Point Road, 
Elladale Road, Macquariedale Road, 
Northamptondale Road, Wilton Road 

In Progress 
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6.12.4 Potential impacts 

Potential cumulative impacts are outlined in Table 6-36. Based on this assessment, it is anticipated that the cumulative 
impacts would be minor, with the implementation of consultation with relevant stakeholders and associated mitigation 
measures in Table 6-37. 

The potential cumulative impacts associated with the proposal would be further considered as the design develops and as 
further information regarding the location and timing of potential developments is released. Environmental management 
measures would be developed and implemented as appropriate. 

Table 6-36: Potential cumulative impacts 

Environmental 
factor 

Construction impacts Operational impacts 

Noise and vibration Construction of the proposal and the other projects 
identified in section 6.12.3 would likely occur with 
some overlap. 
Residents along Appin and Brian Road are likely to 
experience some construction fatigue due to 
construction impacts from multiple projects 
occurring over a five-year period. 

The proposal along with the construction 
of other projects, would increase road 
traffic noise for some residences along 
Appin and Brian Road. With noise 
mitigation in place, noise levels at all 
residences would be within the noise 
criteria. 

Socio-economic Overlap in construction of the proposal and other 
potential projects may impact on some businesses, 
educational facilities, and commuters near and using 
Appin and Brian Road. There may be some delay in 
travel times during construction, however, this is 
expected to be minimal. 

Operation of the proposal would have a 
positive impact on socio-economic 
factors as it would result in safer and 
more efficient travel in the Appin area. 

Traffic and 
transport 

Construction overlap between the proposal and 
some of the projects listed above is expected to 
occur, which may result in some traffic and transport 
impacts. These include delays and some parts of 
Appin Road being partially closed or only one-lane. 
However, the implementation of mitigation 
measures mean these impacts would be minimal. 

Operation of the proposal and other 
projects would have a positive impact on 
traffic and transport in the Appin region. 
Operation of the proposal would result in 
a safer journey along Appin and Brian 
Road for both the local community and 
animals. 

Biodiversity Construction overlap between the proposal and 
some of the projects listed above is expected to 
occur, which could result in additional biodiversity 
impacts and vegetation clearing along Brian and 
Appin Road. However, cumulative impacts would be 
minor and temporary, and mitigation measures 
would be implemented to reduce cumulative 
impacts to biodiversity. 

Operation of the proposal and other 
projects would have a positive impact on 
fauna in the region. Operation would 
result in reduced vehicle collision and 
increased connectivity for koalas in the 
region. 
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6.12.5 Safeguards and management measures 
Safeguards and management measures to address cumulative impacts are outlined in Table 6-37. 

Table 6-37: Cumulative safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Cumulative 
construction 
impacts 

The Consultation Plan will include consultation with 
proponents of the proposal to: 
• Increase awareness of construction timeframes and 

impacts 
• Coordinate impact mitigation and management 

(e.g., respite periods and working during standard 
construction hours). 

Contractor Design,  
Pre-construction 

Cumulative 
impact 

All environmental management plans will be prepared to 
consider other developments that are in progress in the area.  

Contractor Pre-construction 
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7. Environmental management 
This chapter describes how the proposal will be managed to reduce potential environmental impacts during detailed design, 
construction and operation. A framework for managing 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 
listed. 

7.1 Environmental management plans (or system) 

Safeguards and management measures have been identified in the REF in order to minimise adverse environmental impacts, 
including social impacts, which could potentially arise as a result of the proposal. Should the proposal proceed, these 
safeguards and management measures would be incorporated into the detailed design and applied during the construction 
and operation of the proposal. 

A Construction Environmental Management Plan (CEMP) will be prepared to describe the safeguards and management 
measures identified. The CEMP will provide a framework for establishing how these measures will be implemented and who 
would be responsible for their implementation. 

The CEMP will be prepared prior to construction of the proposal and must be reviewed and certified by the Transport prior 
to the commencement of any on-site works. The CEMP will be a working document, subject to ongoing change and updated 
as necessary to respond to specific requirements. The CEMP would be developed in accordance with the specifications set 
out in the [adjust as necessary: QA Specification G36 - Environmental Protection (Management System), QA Specification 
G38 - Soil and Water Management (Soil and Water Plan), QA Specification G40 - Clearing and Grubbing, QA Specification 
G10 - Traffic Management. 

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 

B01 Impacts to 
biodiversity 

A Flora and Fauna Management Plan (including koala focus) will be prepared in accordance with Transport for NSW's 
Biodiversity Guidelines: Protecting and Managing Biodiversity on Projects (RMS, 2011) and The Cumberland Plain 
Conservation Plan Guidelines for Infrastructure Development (DPE August 2022) 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 Guideline for landscape character and visual impact assessment (Transport for NSW 

2020) 
• Pre-clearing survey requirements 
• Procedures for unexpected threatened species finds and fauna handling 
• Procedures addressing relevant matters specified in the DPI Policy and guidelines for fish habitat conservation 

and management (2013) 

• Protocols to manage weeds and pathogens. 
The koala focus would include content (including that required in the CPCP) on: 
• Temporary Koala Exclusion Fence to be installed during enabling works  
• Permanent Koala Exclusion Fence to be installed for operation phase to encourage use of new safe connectivity 

structures 
• New connectivity structure under Appin Road to be installed 

• Koala use of the structures will be subject to a monitoring program using cameras 
• Before vegetation is removed, a suitably qualified ecologist must assess the subject land and do pre-clearance 

surveys for koalas. If koalas are identified, implement a tree-felling protocol and translocation plan, as required 
• For development within koala habitat protected by the CPCP, a Flora and Fauna Management Plan will be 

developed and implemented which includes: 
– before construction, temporary exclusion fencing to prevent koalas entering the subject land 
– hygiene procedures to prevent the spread of vegetation pathogens to koala habitat trees. 

Transport for 
NSW 

Prior to 
construction 

B02 Removal of 
native 
vegetation 

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. 

Transport for 
NSW 

Prior to 
construction 

B03  Pre-clearing surveys will be undertaken in accordance with Guide 1: Pre-clearing process of the Biodiversity Guidelines: 
Protecting and managing biodiversity on RTA projects (RTA 2011). 

Transport for 
NSW 

Detailed design 
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No. Impact Environmental safeguards Responsibility Timing 

B04  Vegetation removal will be undertaken in accordance with Guide 4: Clearing of vegetation and removal of bushrock of 
the Biodiversity Guidelines: Protecting and managing biodiversity on RTA projects (RTA 2011). 

Contractor Prior to 
construction 

B05  Native vegetation will be re-established in accordance with Guide 3: Re-establishment of native vegetation of the 
Biodiversity Guidelines: Protecting and managing biodiversity on RTA projects (RTA 2011). 

Contractor During construction 

B06  The unexpected species find procedure is to be followed under Biodiversity Guidelines: Protecting and managing 
biodiversity on RTA projects (RTA 2011) if threatened ecological communities, not assessed in the biodiversity 
assessment, are identified in the subject land. 

Contractor Post construction 

B07 Removal of 
threatened 
fauna habitat  

Threatened fauna habitat removal will be minimised through detailed design. Contractor During construction 

B08  Fauna will be managed in accordance with Guide 9: Fauna handling of the Biodiversity Guidelines: Protecting and 
managing biodiversity on RTA projects (RTA 2011). 

Contractor Detailed design 

B09  Habitat removal will be undertaken in accordance with Guide 4: Clearing of vegetation and removal of bushrock of the 
Biodiversity Guidelines: Protecting and managing biodiversity on RTA projects (RTA 2011). 

Contractor During construction 

B10  Habitat will be replaced or re-instated in accordance with Guide 5: Re-use of woody debris and bushrock and Guide 8: 
Nest boxes of the Biodiversity Guidelines: Protecting and managing biodiversity on RTA projects (RTA 2011). 

Contractor During construction 

B11  The unexpected species find procedure is to be followed under Guide 1: Pre-clearing process of the Biodiversity 
Guidelines: Protecting and managing biodiversity on RTA projects (RTA 2011) if threatened fauna, not assessed in the 
biodiversity assessment, are identified in the subject land. 

Contractor During construction 

B12  Pre-clearing surveys will be undertaken in accordance with Guide 1: Pre-clearing process of the Biodiversity Guidelines: 
Protecting and managing biodiversity on RTA projects (RTA 2011). 

Contractor During construction 

B13 Removal of 
threatened 
flora 

The unexpected species find procedure is to be followed under Guide 1: Pre-clearing process of the Biodiversity 
Guidelines: Protecting and managing biodiversity on RTA projects (RTA 2011) if threatened flora species, not assessed 
in the biodiversity assessment, are identified in the subject land. 

Contractor During construction 

B14 Changes to 
hydrology 

Changes to existing surface water flows will be minimised through detailed design. Contractor During construction 
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No. Impact Environmental safeguards Responsibility Timing 

B15 Fragmentation 
of identified 
habitat 
corridors 

The proposed koala connectivity measures implemented will be installed under the supervision of an experienced 
ecologist. 

Contractor Detailed design 

B16 Edge effects on 
adjacent native 
vegetation and 
habitat 

Exclusion zones will be set up at the limit of clearing in accordance with Guide 2: Exclusion zones of the Biodiversity 
Guidelines: Protecting and managing biodiversity on RTA projects (RTA 2011). 
This will include temporary koala fencing as proposed. 

Contractor During construction 

B17 Injury and 
mortality of 
fauna 

Fauna will be managed in accordance with Guide 9: Fauna handling of the Biodiversity Guidelines: Protecting and 
managing biodiversity on RTA projects (RTA 2011). 
This will include temporary koala fencing as proposed. 

Contractor During construction 

B18 Invasion and 
spread of 
weeds 

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

Contractor During construction 

B19 Invasion and 
spread of 
pathogens and 
disease 

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

Contractor During detailed 
design 

B20 Noise, light, 
dust and 
vibration 

Shading and artificial light impacts will be minimised through detailed design. Contractor During detailed 
design 

B21 Noise, light, 
dust and 
vibration 

Shading and artificial light impacts will be minimised wherever practiable during construction. 
Noise and dust during will be minimised wherever practicable during construction. 

Contractor During construction 

 Biodiversity 
offsets  

A Biodiversity Offset Strategy would be developed during detailed design to identify biodiversity credits and/or 
supplementary measures for the 2.32 hectares of listed TECs impacted. 

Transport for 
NSW 

Prior to 
construction 

 Biodiversity 
offsets  

Transport will also implement a tree and hollow replacement plan in accordance with the tree and hollow replacement 
guideline. 

Transport for 
NSW 

Prior to 
construction 
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No. Impact Environmental safeguards Responsibility Timing 

N1 Construction 
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 (Transport, 2014) 
• 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 Pre-construction 

N2 Construction 
noise and 
vibration 

The CNVMP will also contain a comprehensive night works approval procedure, including:  
• Maintain a rolling schedule of upcoming night work periods 
• Inclusion of scheduled respite for the community for extended periods of night work 
• Methods for assessment and review of impacts, 
• Methods for expanded community engagement, notification and agreements 

• Records of community engagement, and proposed mitigation measures. 

Contractor Pre-construction 

N3 Construction 
noise and 
vibration 

All sensitive receivers likely to be affected will be notified at least five working days prior to commencement of any 
works associated with the scenario that may have an adverse noise or vibration impact. The notification will include 
details of: 
• The construction activities likely to have noise or vibration impact 
• Construction period and construction hours 
• Any proposed mitigation measures for noise and vibration 

• Contact information for the proposal, including out of hours contact project 
• Complaint and incident reporting and how to obtain further information. 

Contractor/ 
Transport 
Project manager 

Pre-construction 

https://www.movementandplace.nsw.gov.au/design-principles/guides-and-tools/beyond-pavement
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No. Impact Environmental safeguards Responsibility Timing 

N4 Construction 
noise and 
vibration 

All employees, contractors and subcontractors are to receive awareness training in control of noise and vibration as 
part of their regular site induction and updated prior to any significant period of nightwork: 
• All relevant proposal specific and standard noise and vibration mitigation measures 
• Relevant licence and approval conditions 

• Permissible hours of work 
• Any limitations on high noise generating activities 
• Location of nearest sensitive receivers 

• Construction employee parking areas 
• Designated loading/unloading areas and procedures 
• Site opening/closing times (including deliveries) 
• Environmental incident procedures. 

Contractor Pre-construction 

N5 Construction 
noise and 
vibration 

Where feasible and reasonable, construction should be carried out during the standard daytime working hours. Works 
generating high noise and/or vibration levels should be scheduled during less sensitive time periods. 
Where it is unavoidable to conduct works in standard hours for safety of workers and the public, for the safe and 
efficient operation of the road network or to maintain critical access to local services, then an assessment and 
approval process will be undertaken as per the CNVMP and RMS Construction Noise and Vibration Guidelines. 

Contractor Pre-construction 

N6 Construction 
noise and 
vibration 

Where feasible and reasonable, high noise generating work (75dB(A) LAeq at receiver) should be carried out during 
standard construction hours and in continuous blocks of no more than three hours with at least one hour respite 
between each block of work generating high noise impact, where the location of the works likely to impact the same 
receiver. 

Contractor Pre-construction 

N7 Construction 
noise and 
vibration 

Where high noise generating activities (75dB(A) LAeq at receiver) are required out of hours the following will be 
implemented: 
• The equipment will be used prior to 10pm where feasible and reasonable. 
Where the above cannot be achieved, the equipment can be used where feasible and reasonable controls are 
implemented and there is engagement with any highly noise affected community receivers. 

Contractor Pre-construction 
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No. Impact Environmental safeguards Responsibility Timing 

N8 Construction 
noise and 
vibration 

The following will be implemented for deliveries to and from the Proposal: 
• Loading and unloading of materials/deliveries is to occur as far as possible from sensitive receivers or 

• Loading/unloading areas are to be shielded or screened if close to sensitive receivers 
• Delivery vehicles are to be fitted with straps rather than chains for unloading, wherever possible. 
When establishing work areas, site compounds and laydowns consideration will be given to arranging the site to limit 
the need for reversing associated with regular/repeatable movements, where safe and space permits. 

Contractor Pre-construction 

N9 Construction 
noise and 
vibration 

Non-tonal reversing beepers (or an equivalent mechanism) must be fitted and used on all construction vehicles and 
mobile plant regularly used on site and for any out of hours work. 

Contractor Pre-construction 

N10 Construction 
noise and 
vibration 

Consideration will be given to the layout of the ancillary facilities in order to maximise distance and shielding to nearby 
receivers (e.g. positioning of site sheds, earth bunds and hoarding to maximise shielding to residential receivers). 
Longer term screening and shielding of the boundaries of the site and will also be included in the CEMP, following a 
quantitative assessment of the risk of noise impact in pre-construction and proximity to sensitive receivers. 

Contractor Pre-construction 

N11 Construction 
vibration 

Vibration intensive equipment size will be selected to avoid working within the structural damage minimum working 
distances. The use of less vibration intensive methods of construction or equipment will be considered where feasible 
and reasonable. 

Contractor Pre-construction 

N12 Construction 
vibration 

Where the use of vibration intensive equipment within the relevant minimum working distances cannot be avoided, a 
detailed inspection will be carried out and a written and photographic report prepared to document the condition of 
buildings and structures within the minimum working distances. This will be conducted during the development of the 
CEMP and reviewed prior to the commencement of vibration intensive work. A copy of the report will be provided to 
the relevant landowner or land manager. 

Contractor Pre-construction 

N13 Construction 
vibration 

Vibration generating activities will be managed to minimise the potential for impacts on structures and sensitive 
receiver(s), including maximising minimum safe working distances where practicable, or use of alternate methods to 
minimise vibration where minimum safe working distances cannot be achieved. 
Where alternatives cannot be implemented, vibration monitoring is to be undertaken and receivers notified at least 
5 days in advance of works. 

Contractor Pre-construction 
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No. Impact Environmental safeguards Responsibility Timing 

T1 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 Transport Traffic Control at Work Sites Manual (RTA, 2010) and QA Specification G10 Control of 
Traffic (Transport for NSW, 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 Pre-construction, 
Construction 

T2 Property Access Property access will be maintained where feasible and reasonable and property owners will be consulted before 
starting any work that may be temporarily restricted or control access. 

Contractor Construction 

T3 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 sale entry and exit. 

Contractor Construction 

V1 Visual impacts Impact to trees in close proximity to the road edge will be minimised to ensure that the character of the corridor is 
maintained. 

Contractor Pre-construction, 
construction 

V2 Visual impacts Consideration will be given to replanting trees. Contractor/ 
Transport for 
NSW 

Pre-construction, 
construction 

LUD Landscape plan 
and urban 
design 

A Landscape Management Plan will be developed and implemented as part of the detailed design. Contractor/ 
Transport for 
NSW 

Detailed design 
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No. Impact Environmental safeguards Responsibility Timing 

AH1 Aboriginal 
heritage 

The Standard Management Procedure - Unexpected Heritage Items (Transport for NSW, 2015) 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 Construction 

AH2 Non-Aboriginal 
heritage 

The Standard Management Procedure - Unexpected Heritage Items (Transport for NSW, 2015) 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 Construction 

S1 Socio-economic A Communication Plan (CP) will be prepared and implemented as part of the CEMP to help provide timely and 
accurate information to the community during construction. The CP will include (as a minimum): 
• Mechanisms to provide details and timing of proposed activities to affected residents, including changed traffic 

and access conditions 
• Contact name and number for complaints. 
The CP will be prepared in accordance with the Community Involvement and Communications Resource Manual (RTA, 
2008). 

Contractor Detailed design/ 
Pre-construction 

S2 Property 
acquisition 

All property acquisition will be carried out in accordance with the Land Acquisition Information Guide (Roads and 
Maritime, 2012) and the Land Acquisition (Just Terms Compensation) Act 1991. 

Transport for 
NSW 

Pre-construction 
and construction 

S3 Impact on 
businesses and 
the community 
during 
construction 

Road users, including freight companies will be informed of changed conditions, including likely disruptions to access 
during construction. 

Contractor Construction 

S4 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. 

Contractor Construction 

S5 Impact to 
properties 

Consultation will be carried out with all affected property owners during detailed design and construction to develop 
and implement measures to mitigate the impact on land use viability, infrastructure and severance. 

Transport for 
NSW 

Detailed design 
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No. Impact Environmental safeguards Responsibility Timing 

S6 Impact to 
utilities 

Residents and businesses will be notified before any utility interruption. 
A utility management plan will be prepared to include: 

• Utility company consultation 
• Maintenance and emergency access requirements 
• Construction staging and programming conflicts. 

Transport for 
NSW/ 
Contractor 

Pre-construction/ 
Construction 

C1 Contaminated 
land 

A Contaminated Land Management Plan will be prepared in accordance with the Guideline for the Management of 
Contamination (Transport for NSW, 2013) 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 

• Further investigations required to determine the extent, concentration and type of contamination, as identified in 
the detailed site investigation (Phase 2) 

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

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

Contractor Detailed design/ 
Pre-construction 

C2 Contaminated 
land 

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

Contractor Construction 

C3 Soils A site specific Erosion and Sediment Control Plan/s will be prepared and implemented as part of the Soil and Water 
Management Plan. 
The Plan will include arrangements for managing wet weather events, including monitoring of potential high risk 
events (such as storms) and specific controls and follow-up measures to be applied in the event of wet weather. 

Contractor Detailed design/ 
pre-construction 

C4 Accidental spill A site-specific emergency spill plan will be developed and include spill-management measures in accordance with the 
Transport 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 Transport EPA officers). 

Contractor Detailed design/ 
Pre-construction 

GW1 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. 

Transport for 
NSW 

Detailed design 
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No. Impact Environmental safeguards Responsibility Timing 

C4 Accidental spill A site-specific emergency spill plan will be developed and include spill-management measures in accordance with the 
Transport 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 Transport EPA officers). 

Contractor Pre-construction 

GW2 Stormwater 
discharge 

Dirty water will not be released into drainage infrastructure and/or waterways. Contractor Stormwater 
discharge 

GW3 Stormwater 
discharge and 
pollutant loads 

Water quality controls will be implemented to prevent materials, including concrete and sediment, to enter drainage 
infrastructure or waterways. 

Contractor Detailed design/ 
Pre-construction 

GW4 Groundwater Following a stormwater event, the excavated trench for underpass may encounter groundwater seepage. The water 
will be pumped out. 

Contractor Construction 

W1 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 proposal 

• 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 Transport 
for NSW Land (Roads and Maritime, 2014) and relevant Transport for NSW Waste Fact Sheets. 

Contractor Detailed design/ 
preconstruction 

W2 General waste 
impact 

Waste accumulation, littering and general tidiness will be monitored during routine site inspections. Contractor Construction 

W3 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 
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No. Impact Environmental safeguards Responsibility Timing 

AQ1 Air quality An Air Quality Management Plan (AQMP) will be prepared and implemented as part of the CEMP. The AQMP will 
include, but not be limited to: 
• Potential sources of air pollution 
• Air quality management objectives consistent with any relevant published EPA and/or NSW DPE guidelines 

• Mitigation and suppression measures to be implemented 
• Methods to manage work during strong winds or other adverse weather conditions 
• A progressive rehabilitation strategy for exposed surfaces. 

Contractor Pre-construction 

HR1 Hazards and 
risk 
management 

A Hazard and Risk Management Plan (HRMP) will be prepared and implemented as part of the CEMP. The HRMP will 
include, but not be limited to: 
• Details of hazards and risks associated with the activity 
• Measures to be implemented during construction to minimise these risks 
• Record keeping for 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 identified risks 

• Contingency measures to be implemented in the event of unexpected hazards, risks arising and 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 OEH publications. 

Contractor Detailed design/ 
Pre-construction 

GG1 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 and/or roadway design will ensure resilience against extreme temperature and intense and more frequent 
rainfall events. 

Contractor Detailed design/ 
Pre-construction 
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7.3 Licensing and approvals 

Table 7-2 summarises the licenses and approvals required for the proposal and outlines the associated legal instrument and 
the timing of the license or approval. 

Table 7-2: Summary of licensing and approvals required 

Instrument Requirement Timing 

Mine Subsidence 
Compensation Act 1961 

Approval to alter or erect improvements or to subdivide land 
within a mine subsidence district from the Mine Subsidence Board.  

Completed. Refer to 
Appendix B  
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8. Conclusion 
This chapter provides the justification for the proposal taking into account its biophysical, social and economic impacts, the 
suitability of the site and whether or not the proposal is in the public interest. The proposal is also considered in the context 
of the objectives of the EP&A Act, including the principles of ecologically sustainable development as defined in Section 193 
of the Environmental Planning and Assessment Regulation 2021. 

8.1 Justification 

Appin Road is currently used by an average of 12,000 vehicles per day. Traffic within the proposal is currently serviced by one 
traffic lane in each direction. Road user safety issues arises on Appin Road due to existing road conditions and the relatively 
high volume of traffic on the road. Animal strikes and head-on encounters with animals also occur from vehicles travelling 
along Appin Road. 

In the five-year period between 2012 and 2016 there were 27 recorded crashes at Appin Road between Brian Road and 
Mount Gilead. These included one fatal, 14 injury crashes and 12 non casualty crashes. The crash types recorded were 
predominantly run-off-road crashes with rear end, striking an animal and head-on collisions. Additionally, from 1 July 2016 
to 30 June 2021, as the latest validated five-year period, a total of three crashes occurred on the road network within the 
study area. Safety improvements to Appin Road were recommended to address these safety issues. 

This project would also implement a key government commitment to under the CPCP Koala Sub-plan by improving the 
ecological functioning of the Ousedale Creek koala habitat corridor and reducing koala vehicle strike on Appin Road. 
Combined with two underpass structures being provided by Lend Lease as part of the construction of the Figtree Hill Estate, 
opportunities for koala movement under Appin Road will be facilitated at 3 koala habitat corridors bisecting Appin Road and 
in accordance with the recommendations of the Office of the NSW Chief Scientist and Koala Expert Panel (Chief Scientist & 
Engineer, 2021, DPE, 2020). In addition, a comprehensive program of koala exclusion fencing installed by Lend Lease (as part 
of the Figtree Hill Estate project) and TfNSW (as part of this project and the Appin Road Safety Improvements project), 
should address current unsustainable levels of koala vehicle strike on Appin Road and make a positive, substantial and 
ongoing contribution to the viability of the local koala population. 

The key benefits of the proposal would include: 

• Increased connectivity for koalas (and other fauna species), by providing for fauna crossing of Appin Road and other 
koala protection measures 

• Improved safety for all road users by providing a slower speed environment 

• Improved safety for vehicles accessing private property along Appin Road and Brian Road 

• A safer and more efficient intersection. 

8.1.1 Social factors 
As outlined in section 6.7, the proposal would have some negative social impacts as a result of the disturbance and change 
that would occur during construction. The combined effect of traffic delays, construction noise, dust and visual impacts 
would result in a general loss of amenity for residents, motorists, workers and others who live or travel through the area. 

However, once operational, the proposal would provide improved safety for motorists. 

8.1.2 Biophysical factors 

Construction of the proposal would require the removal of 2.65ha of native vegetation, including available habitat for 
threatened species. Assessments of significance concluded that the proposal is unlikely to have a significant impact on any 
threatened fauna species, with mitigation measures to be implemented for koalas to minimise the impact on the local 
population. 

Operation of the proposal would provide the protection of koala habitat and increased connectivity for koalas (and other 
fauna species), by providing for fauna crossing of Appin Road and other fauna protection measures. The proposal is 
consistent with the objectives of the CPCP. 
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The construction of the proposal has the potential to impact the local water quality, including from earthworks, removal of 
vegetation, disturbance of soil and the construction of road surfaces and drains, which may lead to exposed soils, sediment 
entering watercourse and the degradation of water quality. 

The proposal would result in the creation of additional road pavement as a result of the proposed roundabout and fauna 
underpass. The proposal will result in some additional stormwater and surface water drainage flows from the road, however 
this change is minor and water quality from surface water runoff from the road pavement would not be impacted as a result 
of the proposal. The proposal includes scour protection at discharge points to allow for the predicted surface water flows. 

8.1.3 Economic factors 

The proposal would be constructed largely within the existing road corridor, however some temporary and permanent land 
acquisition would be required. 

Locally, the proposal would improve road safety. This would impact positively for road users within the study area and 
surrounding suburbs. 

These long-term benefits for road transportation are considered to outweigh the short-term inconvenience on the local 
community and businesses during construction of the proposal. 

8.1.4 Public interest 
The public interest is best served through the equitable distribution of resources, and investment in public infrastructure 
that fulfils the need of the majority. The proposal represents a cost-efficient investment in public infrastructure that would 
maximise the long-term social and economic benefits, while minimising the long-term negative impacts on communities and 
the environment. By improving local and regional transport facilities, the proposal would better enable movement of 
people, goods and services and improve overall road safety and protection of native fauna. 

The proposal would result in some short-term impacts on amenity during construction. In addition, the clearing of about 
2.65 hectares of native vegetation would be required to construct the proposal. Mitigation measures would be implemented 
to manage and reduce these impacts. 

There are a number of Commonwealth and State strategic plans that specifically address improving road network safety. The 
proposal is consistent with these plans including the State Infrastructure Strategy, the Future Transport Strategy and the 
CPCP. 

8.2 Objects of the EP&A Act 

Table 8-1 provides a summary of the REF against the objectives of the EP&A Act. 

Table 8-1: Objects of the Environmental Planning and Assessment Act 1979 

Instrument Requirement 

1.3(a) To promote the social and economic welfare 
of the community and a better environment by the 
proper management, development and 
conservation of the State’s natural and other 
resources. 

The proposal would improve the social and economic welfare of 
the community by improving the road safety on this section of 
Appin Road. 
However, during construction the community and businesses in 
the area would be likely to experience temporary traffic delays, 
noise and air quality and visual amenity impacts. In addition, the 
proposal would result in the removal of 2.65 hectares of native 
vegetation. 
Operation of the proposal would provide the protection of koala 
habitat and increased connectivity for koalas (and other fauna 
species), by providing for fauna crossing of Appin Road and other 
fauna protection measures. 
The proposal design, impact, safeguard and management 
measures detailed in this REF allow for the proper management, 
development and conservation of natural and artificial resources. 
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Instrument Requirement 

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 section 8.2.1 
below and Chapter 6 of this REF has considered relevant 
economic, environment and social considerations in decision 
making about environmental planning and assessment. 

1.3(c) To promote the orderly and economic use 
and development of land. 

The proposal has considered anticipated growth within the area 
and where appropriate included consideration of it in the design. 

1.3(d) To promote the delivery and maintenance of 
affordable housing. 

Not relevant to the proposal. 

1.3(e) To protect the environment, including the 
conservation of threatened and other species of 
native animals and plants, ecological communities 
and their habitats. 

The proposal would require the removal of 2.65 hectares of native 
vegetation listed under the EPBC Act and BC Act. 

1.3(f) To promote the sustainable management of 
built and cultural heritage (including Aboriginal 
cultural heritage). 

An assessment of impacts to Aboriginal heritage has been 
undertaken in accordance with the requirements of PACHCI (refer 
to section 6.5). No impacts to built and cultural heritage (including 
Aboriginal cultural heritage) are anticipated for the proposal. 

1.3(g) To promote good design and amenity of the 
built environment. 

Not relevant to the proposal. 

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. 

Consultation with the community and relevant government 
agencies was carried out during the development of the proposal. 
There would be further opportunities for the public to comment 
on the proposal during the exhibition of the REF. Details on this 
consultation can be found in Chapter 5. 

8.2.1 Ecologically sustainable development 
Ecologically sustainable development (ESD) is development that improves the total quality of life, both now and in the 
future, in a way that maintains the ecological processes on which life depends. The principles of ESD have been an integral 
consideration throughout the development of the project. 

ESD requires the effective integration of economic and environmental considerations in decision-making processes. The four 
main principles supporting the achievement of ESD are discussed below. 

The precautionary principle 

The precautionary principle deals with reconciling scientific uncertainty about environmental impacts with certainty in 
decision-making. It provides that where there is a threat of serious or irreversible environmental damage, the absence of full 
scientific certainty should not be used as a reason to postpone measures to prevent environmental degradation. 

The precautionary principle has guided the assessment of environmental impacts for this REF and the development of 
mitigation measures. 

Evaluation and assessment of alternatives and options have aimed to reduce the risk of serious and irreversible impacts on 
the environment. Stakeholder consultation considered issues raised by stakeholders and a range of specialist studies were 
carried out for key issues to provide accurate and impartial information to assist in the evaluation of options. 
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The concept design has sought to minimise impacts on the amenity of the study area while maintaining engineering 
feasibility and safety for all road users. A number of safeguards are proposed to minimise potential impacts. These 
safeguards would be implemented during construction and operation of the proposal. No safeguards have been postponed 
out of any lack of scientific certainty. 

A CEMP would be prepared before construction starts. This requirement would ensure the proposal achieves a high level of 
environmental performance. No mitigation measures or management mechanisms would be postponed because of a lack of 
information. 

Intergenerational equity 

Social equity is concerned with the distribution of economic, social and environmental costs and benefits. Inter-generational 
equity introduces a temporal element with a focus on minimising the distribution of costs to future generations. 

The proposal would not result in any impacts that are likely to adversely impact on the health, diversity or productivity of 
the environment for future generations. 

While the proposal would have some adverse impacts, they are not considered to be of a nature or extent that would result 
in disadvantage to any specific section of the community or to future generations. 

Should the proposal not proceed, the principle of intergenerational equity may be compromised on Appin Road in future 
years. 

Conservation of biological diversity and ecological integrity 

This principle states: “the diversity of genes, species, populations and communities, as well as the ecosystems and habitats 
to which they belong, must be maintained and improved to ensure their survival”. 

The principle of conservation of biological diversity and ecological integrity requires the maintenance and improvement of 
genes, species, populations and communities, as well as the ecosystems and habitats to which they belong, to ensure their 
survival. A thorough assessment of the existing local environment was undertaken to identify and manage any potential 
impacts of the proposal on local biodiversity (refer to section 1.1). 

The proposal would require the removal of 2.65 hectares of native vegetation. 

Operation of the proposal would provide the protection of koala habitat and increased connectivity for koalas (and other 
fauna species), by providing for fauna crossing of Appin Road and other fauna protection measures. 

Improved valuation, pricing and incentive mechanisms 

The principle of internalising environmental costs into decision making requires consideration of all environmental resources 
that may be affected by the carrying out of a project, including air, water, land and living things. 

improved valuation, pricing and incentive mechanisms, namely, that environmental factors should be included in the 
valuation of assets and services, such as: 

i. polluter pays, that is, those who generate pollution and waste should bear the cost of containment, avoidance or 
abatement 

ii. the users of goods and services should pay prices based on the full life cycle of costs of providing goods and services, 
including the use of natural resources and assets and the ultimate disposal of any waste 

iii. environmental goals, having been established, should be pursued in the most cost effective way, by establishing 
incentive structures, including market mechanisms, that enable those best placed to maximise benefits or minimise 
costs to develop their own solutions and responses to environmental problems. 

This REF has examined the environmental consequences of the proposal and identified mitigation measures to manage the 
potential for adverse impacts. The requirement to implement these mitigation measures would result in an economic cost to 
Transport and would increase the capital and operating costs of the proposal. The costs of the generation and management 
of waste and pollution would be captured in any waste disposal charges for construction activities. This signifies that 
environmental resources have been given appropriate valuation. 

The proposal has been developed with an objective of minimising potential impacts on the surrounding environment. This 
indicates that the proposal is being developed with an environmental objective in mind. 
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8.3 Conclusion 

The proposed Brian Road Intersection Upgrade at Appin is subject to assessment under Division 5.1 of the EP&A Act. The 
REF has examined and taken into account to the fullest extent possible all matters affecting or likely to affect the 
environment by reason of the proposed activity. 

This has included consideration (where relevant) of conservation agreements and plans of management under the NPW Act, 
biodiversity stewardship sites under the BC Act, wilderness areas, areas of outstanding value, impacts on threatened species 
and ecological communities and their habitats, and other protected fauna and native plants. It has also considered potential 
impacts to matters of national environmental significance listed under the 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 including, noise and vibration, traffic delays during construction, land acquisition and property 
adjustments, visual and landscape changes, loss of about 2.65 hectares of native vegetation. Safeguards and management 
measures as detailed in this REF would ameliorate or minimise these expected impacts. The proposal would also improve 
road safety and provide for fauna crossing and protection on Appin Road. 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 nor approval to be sought from the Minister for Planning under Division 5.2 
of the EP&A Act. A Biodiversity Development Assessment Report or Species Impact Statement is not required. The proposal 
is subject to assessment under Division 5.1 of the EP&A Act. 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 nor the environment 
of Commonwealth land within the meaning of the Environment Protection and Biodiversity Conservation Act 1999 
(Commonwealth). A referral to the Australian Department of Climate Change, Energy, the Environment and Water 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. 

 

Name: Louise MacDonald 

Position: Principal Environmental Manager 

Company name: WSP 

Date: 17/01/2023 
 

 

I certify that I have reviewed and endorsed the contents of this REF and, to the best of my knowledge, it is in accordance 
with the EP&A Act, the EP&A Regulation and the Guidelines approved under Section 170 of the EP&A Regulation, and the 
information is neither false nor misleading. I accept it on behalf of Transport for NSW. 

 

Name: Yogaratnam Suthan 

Position: Senior Project Manager 

Transport 
region/program: 

Brian Road Intersection Upgrade 

Date: 24/01/2023 
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10. EP&A Regulation publication requirement 
Table 10-1: EP&A Regulation publication requirement  

Requirement Yes/No 

Does this REF need to be published under section 171(4) of the EP&A Regulation? Yes 
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Terms and acronyms used in this REF  
Table 11-1: Terms and acronyms used in this REF 

Term Meaning 

Concept design The concept design is the preliminary design presented in this REF, which would be refined 
by the Construction Contractor (should the proposal proceed) to a design suitable for 
construction (subject to Transport acceptance).  

Construction Contractor The entity appointed by Transport to undertake the construction of the proposal. The 
Construction Contractor is therefore responsible for all work on the project, both design 
and construction. 

Determining authority A Minister or public authority on whose behalf an activity is to be carried out or public 
authority whose approval is required to carry out an activity (under Division 5.1 of the 
EP&A Act). 

Ecologically Sustainable 
Development 

As defined by clause 7(4) Schedule 2 of the EP&A Regulation. 

Out of hours works Defined as works undertaken outside standard construction hours (i.e. outside of 7am to 
6pm Monday to Friday, 8am to 1pm Saturday and no work on Sundays/public holidays). 

Proponent A person or body proposing to carry out an activity under Division 5.1 of the EP&A Act.  

Proposal  The construction and operation of the proposal name. 

Sensitive receivers Land uses which are sensitive to potential noise, air and visual impacts, such as residential 
dwellings, schools and hospitals. 

AADT Average Annual Daily Traffic 

ABS Australian Bureau of Statistics 

AHIMS Aboriginal Heritage Information Systems 

AQMP Air Quality Management Plan 

ARI average recurrence interval 

AWT Average Weekday Traffic 

AWET average weekend day traffic 

BAM Biodiversity Assessment Method 

BC Act Biodiversity Conservation Act 2016 

BDAR biodiversity development assessment report 

CBD Central Business District 

CEEC Critically Endangered Ecological Community 

CEMP Construction Environmental Management Plan 

CNVG Construction Noise and Vibration Guideline 

CNVMP Construction Noise and Vibration Management Plan 
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Term Meaning 

CP Communication Plan 

CPCP Cumberland Plain Conservation Plan () 

dBA Decibel A Scale 

DNS Derived Native Shrubland 

DPE Department of Planning and Environment 

EEC Endangered Ecological Community 

EP&A Act Environmental Planning and Assessment Act 1979 

EPBC Act Environmental Planning and Conservation Act 1999 

EPL Environmental Protection Licence 

FM Act Fisheries Management Act 1994 

GDE Groundwater Dependent Ecosystem 

Ha hectares 

HRMP Hazard and Risk Management Plan 

ICNG Interim Construction Noise Guideline 

KFH Key Fish Habitat 

Kg kilograms 

Km Kilometre 

Kms Square kilometre 

Km/h Kilometre per hours 

LALC Local Aboriginal Land Council 

LEP Local Environment Plan 

LGA Local Government Area 

LoS Level of Service 

m2 Square metre 

MNES Matters of National Environmental Significance 

MUSIC Model for Urban Stormwater Improvement Conceptualization 

NCA Noise Catchment Area 

NML Noise Management Level 

NSW New South Wales 

OOHW out of hours works 
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Term Meaning 

PACHCI Procedure for Aboriginal Cultural Heritage Consultation and Investigation 

PCT Plant Community Type 

PoEO Act Protection of the Environment Operations Act 1997 

RAV Restricted Access Vehicle 

RBL Rating Background Level 

RCBC reinforced concrete box culverts 

RCP reinforced concrete pipe 

REF Review of Environmental Factors 

ROL road occupancy licenses 

SEPP State Environmental Planning Policy 

t tonnes 

TEC Threatened Ecological Community 

TMP Traffic Management Plan 

Transport Transport for NSW 

VEC Vulnerable Ecological Community 

WMP Waste Management Plan 
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