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Acknowledgement of Country 

Transport for NSW acknowledges the Dharug, the traditional custodians of the land on which the Mulgoa 

Road upgrade is proposed. We pay our respects to their Elders, past and present and celebrate the 

diversity of Aboriginal peoples and their ongoing cultures and connections to the lands and waters of NSW. 

Many of the transport routes we use today – from rail lines, to roads, to water crossings – follow the 

traditional Songlines, trade routes and ceremonial paths in Country that our nation’s First Peoples followed 

for tens of thousands of years. 
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Executive summary 

The proposal 

Transport for NSW (Transport) propose to upgrade about three kilometres of Mulgoa Road. The proposal 

involves the upgrade and widening across three separate stages:  

• Stage 2 – Glenmore Parkway to Jeanette Street, Glenmore Park (about 850 metres) 

• Stage 5A – Blaikie Road to Jamison Road, Penrith (about 1.2 kilometres) 

• Stage 5B – Jamison Road to Union Road, Penrith (about one kilometre). 

Mulgoa Road is an important arterial road connecting the Penrith community, including its central business 

district, with other parts of greater Sydney. The proposal is being undertaken to support expected growth in 

the area, improve road safety, reduce congestion and improve travel times. 

Key features of the proposal include:  

• An upgrade of Mulgoa Road to a six-lane divided road (three lanes in each direction) with a wide 

central median  

• Upgrade of intersections at the roundabout at Glenmore Parkway, Spencer Street, Batt Street, 

Freedom Furniture site, Jamison Road, Panther Place, Retreat Drive/Ransley Street and Union 

Road   

• Upgrade of local road accesses at Gibbes Street (including the removal of the Gibbes Street 

Service Road), Willoring Crescent, Stuart Street, Preston Street, McNaughton Street and Rodley 

Avenue   

• New bridge structure over Surveyors Creek   

• Reinstatement of bus stops along Mulgoa Road with provision for bus priority at key intersections  

• Provision of a shared user path on the eastern side and pedestrian path on the western side of 

Mulgoa Road for the length of the proposal  

• Drainage and flooding infrastructure upgrades  

• Roadside furniture and street lighting  

• Noise barriers  

• Utility relocations  

• Tree planting and landscaping  

• Temporary establishment of up to four construction compound sites. 

Display of the Review of Environmental Factors 

Transport for NSW prepared a review of environmental factors (REF) for the proposal. The REF was 

publicly displayed between Monday 7 March and Sunday 3 April 2022. No physical copies of the REF were 

displayed, and face-to-face community consultation activities were avoided, due to COVID-19 restrictions 

and social distancing requirements. 

The REF was made publicly available for viewing and download on Transport’s Mulgoa Road upgrade 

project website https://nswroads.work/glenmorepkwyunionrd 

The website link was advertised via a letterbox drop, door knocking as well as a media release. During this 

time, Transport for NSW invited the public to provide feedback on the proposal. Transport also met with 

residents and businesses who would be directly affected by the proposal.  

https://nswroads.work/glenmorepkwyunionrd
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In addition, several activities including door knocking, letter box drops, notifications and online information 

sessions were carried out during the public display period to give the community a chance to learn more 

about the proposal, ask questions and ‘have their say’. Transport also provided means to comment on 

social media including publishing four geo-targeted social media posts via the NSW Roads Facebook page 

and advertised in the local newspaper. Email notifications for the REF display period were also sent to all 

email addresses in Transport’s project database. 

The community will continue to be updated prior to and during construction of the proposal. Transport 

would approach all the impacted owners, including those identified for architectural treatment. 

Summary of issues and responses 

Public display of the REF and the supporting consultation resulted in a total of 65 submissions, of which 34 

were comments from Facebook, 28 were formal responses from the general community, one was from 

Penrith City Council, and two were from utility service providers. Facebook comments have been 

considered within the community section.  

Of the community submissions 63.8 per cent offered no position on whether they supported or objected to 

the proposal, 15.5 per cent objected to the proposal, 19 per cent were partially supportive of the proposal, 

and 1.7 per cent supported the proposal overall. The main issues raised in submissions and Transport’s 

responses to those issues are summarised below. 

The most raised issue categories were in relation to: 

• Proposal design and construction issues. These predominantly related to submissions relating to 

access issues during construction and the use of pedestrian pathways and cycle paths during 

construction 

• Noise and vibration issues. These predominantly related to queries and suggestions for noise 

mitigation measures, and concerns regarding construction noise and vibration impacts 

• Consultation issues. These predominantly related to requests for further consultation and concerns 

with a lack of consultation 

• Traffic and transport issues. These predominantly related to the already congested nature of 

Mulgoa Road, and the likelihood that the proposal would increase this traffic during construction  

• Biodiversity issues. These predominantly related to the removal of vegetation and concerns for 

threatened fauna.  

Proposal needs and options 

The proposal is being undertaken to support expected growth in the area, improve road safety, reduce 

congestion and improve travel times. Specifically, the proposal would: 

• Improve road user journey time reliability, reduce congestion and enhance freight productivity  

• Plan for future urban and employment growth 

• Provide a safer road environment for all road users 

• Improve road user amenity, support public transport use and encourage active transport 

• Minimise impacts to the local environment 

• Maximise the project’s value for money. 

Without the proposal, congestion is expected at certain intersections during AM and PM peaks within the 

next ten to twenty years, with excessive queuing likely. The proposal would provide additional capacity to 

the road network to cater for future growth. More detail on the current and expected traffic flows and 

congestion is outlined in Section 6.2 and 2.2 of the REF. 
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There were three options considered in the proposal, these are summarised below: 

Option 1  

• Widening on the eastern side of Mulgoa Road between Glenmore Parkway and Jeanette/Factory 

Street, Glenmore Park 

• Widening on the eastern side of Mulgoa Road between Blaikie Road, and Union Road, Penrith 

Option 2 

• Widening on the western side of Mulgoa Road between Glenmore Parkway and Jeanette / Factory 

Street, Glenmore Park 

• Widening on the western side of Mulgoa Road between Blaikie Road, and Union Road, Penrith. 

Option 3 

• No upgrade to Mulgoa Road along stage 2, 5A and 5B 

The preferred option is a combination of option 1 and 2 and includes the following: 

• Widen the road from two to three lanes in each direction 

• Upgrade intersections – including traffic light intersections at Glenmore Parkway 

• Bus priority at intersections 

• A separated path for pedestrian and cyclists on the eastern side of Mulgoa Road 

• Footpath on the western side of Mulgoa Road 

• Landscaping along the corridor. 

Proposal design and construction 

Respondents raised concerns regarding the proposal design and construction presented in the REF. A 

review of these submissions has led to several design changes. A summary of these changes includes: 

• Changes to road drainage and supporting infrastructure along Mulgoa Road, including replacing a 

swale in stage 2 with roadside drainage pits. This allowed for a reduction of property acquisition to 

private properties along Mulgoa Road in stage 2  

• Widening of the road shoulder on Mulgoa Road west of Glenmore Parkway  

• Changes in pedestrian road crossing designs at the Batt Street and Jamison Road intersections 

• Removal of a retaining wall in front of the Mazda dealership (Lot 100/DP1058901) in Stage 5A  

• Minor adjustment to the original proposal area in stage 2 to allow for connection of utilities and tie in 

with stage 1 

• The road design amended to improve flooding conditions at Ransley Street and Mulgoa Road 

intersection. This involved changing the height between the inner and outer edge of the road 

pavement (superelevation). 

• Local footpaths added behind proposed noise walls to provide the community with better 

connectivity 

Additional design changes would be further considered during detailed design.  

Noise and vibration 

Submissions were received from both the community and Penrith City Council relating to construction and 

operational noise. Submissions were largely regarding concern that noise mitigation strategies were not 

sufficient and a lack of certainty that they would be adhered to by the construction contractor. 
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A Noise and Vibration Impact Assessment was conducted as part of the REF to determine mitigation 

measures to control the predicted noise impacts during construction and operation of the proposal. An 

additional noise and vibration assessment memo has been prepared since the display of the REF and 

considers the impacts of the proposal boundary change at the north end of stage 2. 

Construction noise would be managed with respect to a Noise and Vibration Management Plan (NVMP) 

which would be prepared prior to construction. Mitigation measures would be confirmed in the NVMP (with 

consideration of specific receivers). Some of these include the consideration of early installation of 

operational noise walls and the undertaking of construction noise monitoring to confirm that actual 

construction noise levels are consistent with predicted noise levels, and that appropriate mitigation 

measure have been implemented. 

Operational road traffic noise is not predicted to substantially change as a result of the proposal. A study of 

existing noise levels revealed that the nearest residential receivers to the proposal are subject to relatively 

high existing road traffic noise. Noise levels are, however, predicted to increase by more than 2 dBA at 32 

residential locations. Permanent noise walls are included as part of the proposal and architectural noise 

mitigation treatments for eligible properties would be considered during the detailed design. 

Traffic and transport 

Traffic and transport issues of concern were raised by respondents from the community and Penrith City 

Council. Submissions included concern for increased traffic during construction as well a request from 

Penrith City Council regarding traffic management during construction. Operational traffic and transport 

issues were raised, including in relation to traffic safety and access for road users and pedestrians.  

A Traffic Management Plan would be prepared prior to construction. It would cover the requirements for 

maintaining adjacent access, including emergency access, and traffic flow during peak periods. Traffic 

management controls would be installed upon construction site establishment. 

During operation, the proposal would deliver positive road safety by improved traffic flow and reduced road 

congestion. Safety for general traffic, pedestrians and cyclists would be improved by the proposal once it is 

operational. 

Biodiversity 

Submissions included concern for the biodiversity within the proposal area. Key issues raised were in 

relation to vegetation removal and the potential for impacts to endangered fauna and their habitats. Overall, 

the proposal is not likely to have a significant impact on threatened species, population, ecological 

communities or their habitats. Mitigation measures to reduce impacts anticipated on removal of vegetation 

are addressed in REF. Refer to Appendix C of the REF for reference. 

A Flora and Fauna Management Plan would be prepared in accordance with Transport for NSW 's 
Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (RTA, 2011) and 
implemented as part of the Construction Environmental Management Plan. 

Next steps 

Transport as the determining authority would consider the information in the REF and this submissions 

report to make a decision whether or not to proceed with the proposal.  

Transport would inform the community and stakeholders of this decision. Where a decision is made to 

proceed, Transport would continue to consult with the community and stakeholders prior to and during the 

construction phase. 
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Terms and acronyms used in this report  

Term/ Acronym Description 

AEP Annual exceedance probability 

AHIMS Aboriginal Heritage Information Management System 

Alignment The vertical and horizontal location of the road 

BAR Biodiversity assessment report 

CEEC Critically endangered ecological community 

CEMP Construction environmental management plan 

CNVG Construction Noise and Vibration Guideline 

Council Penrith City Council 

DP Deposit plans 

DPE Department of Planning and Environment 

DSI Detailed site investigation 

EEC Endangered ecological community 

EP&A Environmental Planning and Assessment Act 1979 (NSW). Provides the 

legislative framework for land use planning and development assessment in 

NSW. 

EPA Environmental Protection Authority 

ESCP Erosion and sediment control plan 

EPL Environmental protection licence 

GPT Gross Pollutant Traps 

ICNG Interim Construction Noise Guideline 

ISEPP State Environmental Planning Policy (Infrastructure) 2007 

LCZ Landscape character zones 

LED Light-emitting diode 

LGA Local government area 

LoS Level of Service. A qualitative measure describing operational conditions within 

a traffic stream and their perception by motorists and/or passengers. 

NPW Act Matters of national environmental significance under the Commonwealth 

Environment Protection and Biodiversity Conservation Act 1999. 

PACHCI Procedure for Aboriginal Cultural Heritage Consultation and Investigation 

PCT Plant Community Type 
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Term/ Acronym Description 

The proposal The proposed upgrade of about three kilometres of Mulgoa Road (stage 2, 5A 

and 5B) 

QA Specifications Specifications developed by Transport for NSW for use with road work and 

bridge work contracts let by Transport for NSW. 

REF Review of Environmental Factors 

Roads Act Roads Act 1993 

Roads and Maritime NSW Roads and Maritime Services, now known as Transport for NSW 

SEPP State Environmental Planning Policy. A type of planning instrument made 

under Part 3 of the EP&A Act. 

SWMP Soil and water management plan 

TEC Threatened Ecological Community 

TMP Traffic Management Plan 

Transport Transport for New South Wales 

Transport and 

Infrastructure SEPP 

State Environmental Planning Policy (Transport and Infrastructure) 2021. This 

consolidates and repeals the provisions of four SEPPs including ISEPP.  

UFP Unexpected finds procedure 
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1. Introduction and background 

1.1 The proposal 

Transport for NSW (Transport) propose to upgrade about three kilometres of Mulgoa Road. The proposal 

involves the upgrade and widening across three separate stages:  

• Stage 2 – Glenmore Parkway to Jeanette Street, Glenmore Park (about 850 metres) 

• Stage 5A – Blaikie Road to Jamison Road, Penrith (about 1.2 kilometres) 

• Stage 5B – Jamison Road to Union Road, Penrith (about one kilometre). 

Mulgoa Road is an important arterial road connecting the Penrith community, including its central business 

district, with other parts of greater Sydney. The proposal is being undertaken to support expected growth in 

the area, improve road safety, reduce congestion and improve travel times. Figure 1-1 shows the location 

of the proposal.  

Key features of the proposal include (refer to Figure 1-2):  

• An upgrade of Mulgoa Road to a six-lane divided road (three lanes in each direction) with a wide 

central median  

• Upgrade of intersections at the roundabout at Glenmore Parkway, Spencer Street, Batt Street, 

Freedom Furniture site, Jamison Road, Panther Place, Retreat Drive/Ransley Street and Union 

Road   

• Upgrade of local road accesses at Gibbes Street (including the removal of the Gibbes Street 

Service Road), Willoring Crescent, Stuart Street, Preston Street, McNaughton Street and Rodley 

Avenue   

• New bridge structure over Surveyors Creek   

• Reinstatement of bus stops along Mulgoa Road with provision for bus priority at key intersections  

• Provision of a shared user path on the eastern side and pedestrian path on the western side of 

Mulgoa Road for the length of the proposal  

• Drainage and flooding infrastructure upgrades  

• Roadside furniture and street lighting  

• Noise barriers  

• Utility relocations  

• Tree planting and landscaping  

• Temporary establishment of up to four construction compound sites. 

A more detailed description of the proposal is found in Mulgoa Road upgrade Stage 2, 5A and 5B - 

Glenmore Parkway to Jeanette Street, Blaikie Road to Jamison Road and Jamison Road to Union Road 

REF prepared by Transport for NSW in March 2022. 
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Figure 1-1: Location of the proposal 
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Figure 1-2 The proposal 
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1.2 REF display 

Transport prepared an REF for the proposal which was publicly displayed between Monday 7 March and 

Sunday 3 April 2022. No physical copies of the REF were displayed, and face-to-face community 

consultation activities were avoided, due to COVID-19 restrictions and social distancing requirements. 

The REF was made publicly available for viewing and download on Transport’s Mulgoa Road upgrade 

project website https://roads-waterways.transport.nsw.gov.au/projects/mulgoa-rd-castlereagh-rd/index.html. 

The website link was advertised via a letterbox drop, door knocking as well as a media release. During this 

time, Transport invited the public to provide feedback on the proposal. Transport for NSW also met with 

residents and businesses who would be directly affected by the proposal. Figure 1-3 is a screenshot of the 

online Mulgoa Road/Castlereagh Road upgrade portal.  

 

Figure 1-3: Screenshot of the Mulgoa Road/Castlereagh Road upgrade portal. 

In addition, several activities (door knocking, letter box drops, notifications sent and information sessions) 

were carried out during the public display period to give the community a chance to learn more about the 

proposal, ask questions and ‘have their say’. 

The link for the proposal website was advertised via a social media advertising campaign on Transport’s 

Roads Facebook page. Facebook users were able to provide comments on the REF.  

1.3 Purpose of the report 

This submissions report relates to the REF prepared for the Mulgoa Road stage 2, 5A and 5B upgrade and 

should be read in conjunction with that document. 

The REF was placed on public display and submissions relating to the proposal and the REF were received 

by Transport for NSW. This submissions report summarises the issues raised and provides responses to 

each issue by the community and by agencies (Chapter 2 and Chapter 3 respectively). It also details 

additional investigations carried out since finalised of the REF (Chapter 4), describes and assesses the 

environmental impact of changes to the proposal (Chapter 5) and identifies new or revised environmental 

management measures (Chapter 6).   

https://roads-waterways.transport.nsw.gov.au/projects/mulgoa-rd-castlereagh-rd/index.html
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2. Response to community issues 

2.1 Overview of issues raised 

Transport for NSW received 62 submissions from the community, accepted up until 3 April 2022. 

Community members were encouraged to make formal submissions but also had the opportunity to 

comment on the proposal via Facebook comments. A large number of Facebook comments provided 

design suggestions or provided comments that were out of the scope of the proposal.  

Appendix A lists the community respondents and each respondent’s allocated submission number. The 

table also indicates where the issues from each submission have been addressed in this chapter of the 

report.  

Each submission has been examined individually to understand the issues being raised. The issues raised 

in each submission have been extracted and collated, and corresponding responses to the issues have 

been provided. Where similar issues have been raised in different submissions, only one response has 

been provided. The issues raised, and Transport’s response to these issues forms the basis of this chapter. 

Figure 2-1 provides a summary of key issue categories raised by the community, including the number of 

times an issue was raised relating to each category.  

 

Figure 2-1 Summary of the number of times the key issue categories were raised by the community 
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Figure 2-1 shows that the issues raised from the public covered a diverse range. The most raised issue 

categories were in relation to: 

• Proposal design and construction issues. These predominantly related to submissions relating to 

access issues during construction and the use of pedestrian pathways and cycle paths during 

construction 

• Noise and vibration issues. These predominantly related to queries and suggestions for noise 

mitigation measures and concerns regarding construction noise and vibration impacts 

• Consultation issues. These predominantly related to requests for further consultation and concerns 

with a lack of consultation  

• Traffic and transport issues. These predominantly related to the already congested nature of 

Mulgoa Road, and the likelihood that the proposal would increase this traffic during construction  

• Biodiversity issues. These predominantly related to the removal of vegetation and concerns for 

threatened fauna.  

2.2 Proposal design and construction 

2.2.1 Construction timing  

Submission number(s) 

11, 33, 35, 36, 39, 42, 47, 48, 51, 53, 57, 59, 62 

Issue description 

Respondent submitted the following queries and requests: 

• Comment for construction of the proposal be faster than the Northern Road Upgrade in Penrith. 

• Query as to when construction would start and be completed 

• Numerous respondents emphasised that the corridor is overdue for an upgrade. 

Response 

The need for upgrades to Mulgoa Road has been identified in several NSW and local government strategic 

plans and the proposal would be developed as funding becomes available.  It is estimated the construction 

for all stages of the proposal would take about 2.5 years. 

Should the proposal be approved to proceed, the community would continue to be updated regarding 

construction timing prior to and during construction.  

2.2.2 Shared path design  

Submission number(s) 

8, 9, 26 
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Issue description 

The respondents raised the following questions and concerns regarding the shared path design and how 

this might interfere with the existing shared paths:  

• Query whether the current pathway for pedestrians and bicycles between Mulgoa Road and 

Woodbrook Grove would be maintained 

• Query why the shared pathway does not continue further down Glenmore Parkway 

• Query why the path along Surveyors creek changes to a footpath rather than a shared user path 

• Request for a continuous shared path with the crossing at the un-named road/driveway north of 

Surveyors Creek Bridge to be at-grade to provide pedestrians and cyclists priority 

• Request for the concrete pathway to continue over asphalt driveways on the western side of Mulgoa 

Road so that it is clear where the pavement is intended to be shared or allocated to a particular road 

user.  

• Request that consideration is given to maintain access to bus stops and pathways that lead to the 

school between Woodbrook Grove and Mulgoa Road. 

Response 

The proposed shared path would be connected to the existing footpath from Woodbrook Grove to Mulgoa 

Road. The footpath between Woodbrook Grove and Mulgoa Road would remain connected and access to 

bus stops and pathways would remain. The shared path then continues along the eastern verge of Mulgoa 

Road between Glenmore Parkway and School House Road. There is a proposed local path that travels 

through the pocket park on the Eastern side of the noise wall parallel to Woodbrook Grove and Cedar 

Court.  

Further extension of the shared path along Glenmore Parkway is out of scope of the proposal and may be 

considered in future road upgrades.  

The current design provides for a pedestrian and cyclist detour route across Surveyors Creek to the east of 

the proposal area. Also, a pedestrian path on the western side on the existing bridge over Surveyors Creek 

would remain. 

The driveway along Penrith Mazda Centre (Lot 100/DP1058901) is a private property and beyond the 

scope of the proposal. However, Transport is coordinating with the property owners of Penrith Mazda 

Centre to discuss land acquisition boundaries to provide a safe path to access these properties. 

The consistency of pavement types would be addressed during detailed design, with all relevant guidelines 

and legislation adhered to with regards to the design of the proposal.  

2.2.3 Operational and access impacts 

Submission number(s) 

9, 16, 17, 38 

Issue description 

The respondents raised the following queries and concerns in relation to the operational impacts of the 

proposal:  

• Concern that the staged crossing on the northern side at the Mulgoa Road and Batt Street 

intersection would require pedestrians to cross the road three times to cross one direction of traffic.  
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• Query if the pedestrian access to commercial complex at 72 Mulgoa Road would be maintained 

• Query why there is no footpath proposed at the traffic lights to access Guzman Y Gomez (Lot 

100/DP1230336) 

• Concern of the reduced capacity for pedestrians at the Mulgoa Road and Panthers Place 

intersection to cater for the large volumes of pedestrians 

• Request that further consultation is undertaken regarding being able to turn right on to Mulgoa Road 

from private properties. 

• Overall support for the proposal. 

Response 

The proposed upgrade is being undertaken to support expected growth in the area, improve road safety, 

reduce congestion and improve travel times. The staged crossing on the northern side of Mulgoa Road and 

Batt Street intersection has been proposed to provide safe pedestrian options and intersection efficiency. 

Staged crossings enhance safety across wide, busy roads as they provide an area of respite for 

pedestrians.  

The proposal would maintain access throughout construction and operation including pedestrian access to 

72 Mulgoa Road and all other private properties would be maintained. The existing pedestrian connection 

to Guzman Y Gomez would also be maintained and can be accessed via Mulgoa Road. The existing 

pedestrian connection is directly adjacent to the lights and is at the safest location. This is the most efficient 

design due to limited space. 

The proposal is within design standards, and design comments have been implemented where appropriate. 

The proposal caters for operation seven days a week and the proposed intersection design maintains the 

same facility for pedestrians as existing conditions. Therefore, the pedestrian capacities are expected to be 

sufficient, even when events are at Penrith Stadium. 

Transport notes that the raised concrete median is not preferred for residents wanting to turn right on to 

Mulgoa Road. However, this has been included in the proposal to address safety needs in the area. The 

proposed median at 398-400 Mulgoa Road, Glenmore Park is a painted chevron therefore the vehicles 

exiting private properties would be able to turn right.  

2.2.4 Design suggestions for safety 

Submission number(s) 

9,13, 28 

Issue description 

The following safety concerns were raised by respondents:  

• Concern over increased safety risk for pedestrians and houses along Mulgoa Road 

• Concern slip lane designs along Mulgoa Road are dangerous for pedestrians and cyclists 

• Concern staged pedestrian crossing at School House Road is unsafe 

• Queries why there is no barrier between the shared path and the roadway at surveyors Creek 

Bridge as it is within the clear zone of an out-of-control vehicle.  

• Suggestion for a continuous footpath at Willoring Crescent and Stuart Street to improve pedestrian 

safety and priority. An alternative suggestion is to provide a pedestrian refuge.  
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• Concern over the design of the intersection at Willoring Crescent and Stuart Street. Respondent 

refers to Penrith City Council's 'Western Sydney Street Design Manual’. 

• Request the shared path to be continued across Preston Street to improve path safety and to 

maintain continuity. 

• Staged crossing at Mulgoa Road and Panthers Place is unsafe and inappropriate due to expected 

pedestrian volumes, before and after games at Penrith Stadium. Concern also raised about the 

staged crossing at Mulgoa Road and Retreat Drive. 

• Queries surrounding the proposed plan for the end of Cornelius Place regarding increased safety 

risks to pedestrians and houses from increased traffic. 

Response 

Safety is a key driver of the proposal. The proposal is being undertaken to support expected growth in the 

area, improve road safety, reduce congestion, and improve travel times. The proposal has been designed 

to NSW and Australian engineering, road safety, environmental and transport planning standards 

developed by Transport, Austroads and Standards Australia. 

Staged pedestrian crossings have been proposed at School House Road, Mulgoa Road and Panthers 

Place, and Mulgoa Road and Retreat Drive to provide safe pedestrian options and intersection efficiency. 

These crossings enhance safety across wide, busy roads as they provide an area of respite for 

pedestrians. They can reduce the risk of falls and accidents that may occur from pedestrians feeling 

compelled to rush across the road. Level of risk and safety due to the speed of traffic, alignment of the road 

and any other contributing factor will be further investigated during detailed design and mitigation measures 

will be implemented where feasible and required. 

The proposal would adhere to the relevant design standards. This includes the following locations of 

concern: 

• The curve radius of the intersection at Willoring Crescent and Stuart Street 

• The slip lane from Mulgoa Road to Batt Street  

• The pedestrian crossing across slip lanes at Mulgoa Road and Panthers Place 

The suggestion of a continuous footpath treatment at Willoring Crescent and Stuarts Street has been noted 

by Transport and would be addressed during detailed design with the relevant design guidelines and 

legislation considered. The suggestion for a continuous shared path treatment and the safety concerns of 

the left turn slip lane from Mulgoa Road southbound to Jamison Road have been noted by Transport.  

Further consideration would be given in detailed design.  

The request for noise walls at Cornelius Place, Regentville, has been noted and a noise wall is proposed 

for this location. Safety is a key objective of the proposal and noise walls would be implemented where 

feasible. This request would be further considered during detailed design. Currently, this noise wall has 

been proposed to maintain an informal footpath connection to the shared path at Mulgoa Road.  

The separated shared path that is proposed on the eastern side of Mulgoa Road has been designed to 

ensure there is low risk of cars traversing the Mulgoa Road footpath and entering Cornelius Place. Noise 

walls would also prevent impacts to houses from potential vehicle crashes. Majority of the traffic incidents 

on Mulgoa Road between 2014 and 2019 were nose to tail crashes, meaning impacts to houses are 

unlikely.  
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2.2.5 Property acquisition  

Submission number(s) 

16, 17 

Issue description 

The respondents raised the following queries and concerns in relation to property acquisition:  

• Noted that land acquisition proposed at private properties along south of Glenmore Parkway is 

greater than previously notified by Transport and there are concerns associated with consultation   

• Requests acquisition and fence lines be reverted to the original design consistent with the original 

deposited plans agreed with Transport.  

Response 

Transport notes the concerns with consultation. Should the proposal be approved to proceed; the 

community would continue to be updated prior to and during construction. 

Transport notes that land acquisition boundary at properties on Mulgoa Road is further from the boundary 

than originally indicated, and a further design amendment is being developed to reduce the area for 

acquisition by optimising the proposed drainage. In response to this, Transport have progressed the design 

to modify the swale drainage along Mulgoa Road. This would reduce the property acquisition area and 

move the property acquisition about 5.8 metres closer to the existing Mulgoa Road. Therefore, requiring 

less property acquisition than what was exhibited in the REF. In order to support this change the road 

shoulder would be increased from 0.5 metres to two metres to reduce the water flows on the pavement 

encroaching into the travel lane. 

As the detailed design progresses ongoing consultation would occur with impacted stakeholders, including 

the respondent. 

2.2.6 Other design suggestions 

Submission number(s) 

9, 15, 22, 29, 37, 46, 60, 61 

Issue description 

The respondents raised the following comments and suggestions relating to the design of the proposal: 

• Active transport facilities are limited and discourage people from using alternative modes of 

transport. Pedestrians and cyclists must give way at all signalised and unsignalised adjoining side 

roads  

• Suggests that if the slip lane from Glenmore Parkway to Mulgoa Road is to remain then the 

pedestrian crossing should be raised to safely highlight pedestrian priority 

• Notes that Factory Road and Jeanette Street are a popular cycling route. Respondent suggests 

providing 'cyclist exempt' text from the left turn only signage. If this is not permissible, then 

respondent suggests traffic lights be provided for cyclists to allow cyclists to cross the road 

• Notes a wider footpath, 3 metres minimum, should be provided on the western side of Mulgoa Road 

at Panthers Place to cater to pedestrian volumes in accordance with the RMS Walking Space Guide 
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• Suggests a single stage crossing of Union Road 

• Suggests recessing the bus stops into the footpath to reduce congestion 

• Suggests there should be a designated left turn lane and two right turn lanes onto Mulgoa Road 

from Glenmore Parkway 

• Requests pedestrian walkways and cycle paths are allowed for on both sides of Mulgoa Road. 

• Clarification if there would be traffic lights at Glenmore Parkway and Mulgoa Road intersection. With 

some respondents in favour and some against the inclusion of traffic lights at this location 

• Request that potholes are fixed 

• Light rail should be considered. 

Response 

The design suggestions raised by the community would be considered during detailed design and would be 

incorporated where feasible and reasonable. With regard to the specific issues raised, Transport notes that: 

• The proposal provides a shared user path which is consistent with the current infrastructure 

available. There is a slight improvement as the path has been widened from the existing path. There 

is limited space for further widening due to the existing joining roads and surrounding properties. 

For this reason, additional provision for active transport facilities is not feasible to implement.  

• The signalised crossing at Glenmore Parkway and Mulgoa Road already provides priority to 

pedestrians. Therefore, a raised pedestrian crossing is not necessary. 

• A shared path along both sides of Mulgoa Road is provided in the proposal. This ties into the 

existing active transport network of Factory Road and Jeanette Street. Cyclists can cross the road 

through the staged pedestrian access along Mulgoa Road connecting Schoolhouse Road and 

Spencer Street. Cyclists can use this access to access the western side of the road and go left to 

Factory Road. Road furniture and signages would be provided to indicate available access for 

cyclists and where crossings are. Further design improvements will be explored in the detailed 

design. 

• With regard to requests for wider footpaths, the proposal has been designed to meet design 

standards. Wider footpaths were not feasible at Mulgoa Road and Panthers Place due to the limited 

space.  

• A single stage crossing of Union Road has not been considered feasible at this location. A double 

staged crossing is deemed safe at this location. 

• The proposal considered including priority bus measures along the entire length but due to space 

constraints the bus priority measures would be included at intersections and key priority areas only. 

Recessing bus stops into the footpath was considered in the options assessment, however the 

current design was considered the best option due to space limitations.  

• The design already includes a designated left turn lane and two right turn lanes at the proposed 

Glenmore Parkway and Mulgoa Road intersection. Refer to Figure 3-7 in REF. 

• The design includes a footpath with a two-metre width on the western side of Mulgoa Road and a 

shared path on the eastern side of Mulgoa Road 

• A signalised intersection is proposed at the Mulgoa Road/Glenmore Parkway intersection to 

facilitate traffic growth and safety concerns. 

• Road re-surfacing within the proposal boundary would fix the potholes currently along the corridor. 

• Inclusion of light rail was not considered as a feasible option at the moment. Therefore, was not 

incorporated into the design proposal.  
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2.3 Proposal needs and options 

Submission number(s) 

2, 4, 6, 46  

Issue description 

The respondents seek clarification on the need for the proposal, noting the current road surface has no 

issues and questions if accidents occur. The respondents also note concern that the current proposal 

would do little to achieve the stated objectives  

Response 

The proposal is being undertaken to support expected growth in the area, improve road safety, reduce 

congestion, and improve travel times. Specifically, the proposal objectives are to: 

• Improve road user journey time reliability, reduce congestion, and enhance freight productivity 

• Plan for future urban and employment growth 

• Provide a safer road environment for all road users 

• Improve road user amenity, support public transport use and encourage active transport 

• Minimise impacts to the local environment 

• Maximise the project’s value for money. 

Section 6.2.2 of the REF indicates that Mulgoa Road has a higher crash rate than both Sydney and the 

state of NSW. It is likely that safety would continue to deteriorate along Mulgoa Road for all road users, with 

congestion one of the key contributing factors to crashes along the road corridor. Section 6.2.3 of the REF 

indicates that the upgrade would provide additional capacity and therefore reduce congestion. Overall, the 

proposal will reduce travel time, save on vehicle operating costs, improve safety and increase road capacity 

for expected economic growth in the area. 

Submission numbers(s) 

5, 9 

Issue description 

The respondents raised the following comments about the need for the proposal in improving traffic 

conditions: 

• States there are no major traffic concerns to warrant upgrading the road and that connected roads 

would not have the capacity to receive the increased volume of traffic.  

• Suggests that minor intersection improvement would still have the benefits of road widening of 

Mulgoa Road without the negative impacts. 

• Suggests high-speed movement of private vehicles has been prioritised over creating a place-based 

integrated transport corridor for Penrith. 
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Response 

Without the proposal, unsatisfactory levels of services are expected at certain intersections during AM and 

PM peaks within the next ten to twenty years. This indicates excessive congestion as a major traffic 

concern would be likely. The proposal would provide additional capacity to the network and would be able 

to cater for future growth.  

The proposal is being undertaken to support expected growth in the area, improve road safety, reduce 

congestion, and improve travel times. Specifically, the proposal objectives are to: 

• Improve road user journey time reliability, reduce congestion, and enhance freight productivity 

• Plan for future urban and employment growth 

• Provide a safer road environment for all road users 

• Improve road user amenity, support public transport use and encourage active transport 

• Minimise impacts to the local environment 

• Maximise the project’s value for money. 

As outlined in the REF Sections 6.2 and 2.2., the PM peak has 24% more traffic using the network than the 

two-hour AM peak period. Operation of the proposal would improve the Level of Service (LoS) for key 

intersections including Jamison Road and Glenmore Parkway during the AM peak period, and Panther 

Place, Jamison Road, Spencer Street and Glenmore Parkway during the PM peak period. The proposal 

would also result in improved safety and connectivity for pedestrians and cyclists through the provision of 

additional shared user path. 

Transport notes concerns about respondent’s dissent to the proposal. Regarding a place-based integrated 

transport corridor, the proposal is limited by the existing urban design leading Mulgoa Road to being an 

important road corridor for the region. A detailed options assessment to determine the preferred option for 

the proposal was undertaken and identified the preferred option to best meet the proposal objectives, as 

outlined in Section 2.4 and 2.5 of the REF. 

2.4 Noise and vibration 

2.4.1 Construction impacts 

Submission number(s) 

5, 6, 7, 14, 24, 25, 26, 43 

Issue description 

The respondents raised the following issues relating to construction noise impacts from the proposal: 

• Noting that the noise and vibration impacts would be above standard criteria during construction 

• Concern about general construction noise impacts, including on work and study 

• Concerns that noisy or heavy vehicles used for the proposal construction would increase noise 

levels on adjacent properties 

• Concern raised for properties mapped as ‘highly noise affected’  

• Request for additional noise assessments to be completed at the heritage Workmen’s Cottages 

• Request that construction should be completed during the day.  



Mulgoa Road upgrade stage 2, 5A and 5B 

Submissions Report 

 

OFFICIAL 

14  

Response 

A construction noise and vibration assessment has been carried out for the proposal in accordance with 

relevant guidelines. This assessment considered construction noise and vibration from all construction 

activities on sensitive receivers potentially impacted by the proposal, including the heritage listed 

Workmen’s Cottages. The assessment identified that noise generated from construction activities and 

construction traffic has the potential to impact sensitive receivers surrounding the proposal and mitigation 

measures would be adopted. The highest construction noise impacts are predicted for front row receivers 

during ‘W.02 – Utilities, early works and earthworks – peak’ when noise intensive equipment such as a 

concrete saw is in use. However, these noise levels would only likely be apparent for relatively short 

periods.  

The construction noise assessment is generally considered to be conservative as the noise level 

calculations assume several items of construction equipment would be in use at the same time within 

individual scenarios. It also represents the worst-case situation where construction equipment is at the 

closest point to each receiver. For most work, the construction noise impacts would frequently be lower 

than predicted by the worst-case situation as work would typically occur for relatively short periods when 

noisy equipment is in use.  

As outlined in Section 6.3.5 of the REF, a construction noise and vibration management plan (NVMP) 

would be prepared in accordance with the Interim Construction Noise Guideline (DECC, 2009) to manage 

potential construction noise impacts. The NVMP would outline the specific mitigation measures, 

consultation procedures and other contingency measures to be implemented during construction to 

minimise noise impacts. Monitoring would also be carried out at the start of noise intensive activities to 

confirm that actual levels are consistent with the predictions and that appropriate mitigation measures from 

the Construction Noise and Vibration Guideline (Roads and Maritime Services, 2016) have been 

implemented.  

Unattended noise monitoring was completed in the proposal area during October 2020. The noise 
monitoring locations were chosen to be representative of the different noise catchment areas surrounding 
the proposal. The Workmen’s Cottages were included as part of NCA05 residential, and a logger was 
placed out across the road from these residences (L04). 

Mitigation measures detailed in Section 6.2 would be implemented throughout construction to avoid and 

minimise the impact to surrounding properties. The decision to implement the construction noise mitigations 

would not be left to the contractor and compliance would be tracked through audit and monitoring programs 

on-site. The contractor would undertake construction in accordance with Construction Environmental 

Management Plans that Transport would review, approve, and enforce. The management plans would 

include measures to specifically address construction noise mitigation. 

Standard construction hours are proposed, except where construction activities may result in traffic 

restrictions. These works are likely to be undertaken outside of standard construction working hours during 

night-time periods to minimise disruption to traffic and provide a safer working environment for construction 

workers. The following work is likely to be carried out as night work, some with short term lane closures: 

• Installation of temporary concrete traffic safety barriers to provide separation between road users 

and construction areas  

• New pavement construction (temporary and permanent) 

• Deliveries of oversized materials or equipment. 

Submission number(s) 

7, 14, 24, 25, 26 
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Issue description 

The respondents raised the following issues relating to potential damage to property due to construction 

vibration impacts from the proposal: 

• Request for additional vibration assessments to be completed at the heritage Workmen’s Cottages 

• Request for independent dilapidation report to be undertaken prior to construction on properties 

impacted 

• Requests any property damage as a result of vibration from the proposal will be resolved. 

• Requests a large gum tree needs to be removed from their backyard due to potential damage from 

construction vibration. 

Response 

A vibration assessment was completed and assessed for cosmetic damage using the industry standard 

cosmetic damage vibration limits as specific in British Standard BS 7385 Part 2-1993 Evaluation and 

measurement for vibration in buildings Part 2 (BS 7385; BSI, 1993) and German Standard DIN 4150: Part 

3-2016 Structural vibration – Effects of vibration on structures (DIN 4150; Deutsches Institute fur Normung, 

1999). This assessed the impact from each piece of equipment proposed with the distance to the receiver. 

Workmens’ Cottages is located within ten metres of the proposed road works, at 56–62 Mulgoa Road, 

Jamisontown. Therefore, attended vibration measurements would be undertaken at the start of work to 

determine actual vibration levels. Work would stop if the monitoring indicated vibration levels are likely, or 

do, exceed the relevant criteria.   

Transport confirms that any property damage as a result of the proposal would be resolved. Dilapidation 
reports would be prepared for properties deemed at risk to assess any damage. Safeguard NV10 provides 
for a building condition survey to be completed before and after construction where buildings or structures 
are within the minimum working distances and considered likely to exceed the cosmetic damage criteria 
during the use of vibration intensive equipment. This would determine the need for any specific measures 
to be completed, such as tree removal. 

Mitigation measures detailed in Section 6.2 would be implemented throughout construction to avoid and 

minimise the impact to surrounding properties. The decision to implement the construction vibration 

mitigations would not be left to the contractor and compliance would be tracked through audit and 

monitoring programs on-site. The contractor would undertake construction in accordance with Construction 

Environmental Management Plans that Transport would review, approve, and enforce. The management 

plans would include measures to specifically address construction vibration mitigation. 

2.4.2 Operational impacts 

Submission number(s) 

5, 7, 14, 17, 28 

Issue description 

The respondents raised the following issues relating to operational noise impacts from the proposal: 

• Query what 'at opening' and 'future design' stages refers to 

• Concerns of operational noise due to the road being moved closer to residences. 
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Response 

An operational noise assessment was conducted as part of the REF to determine possible mitigation 

measures to control the predicted noise impacts during operation of the proposal. “At opening” and “future 

design” are referred to in the noise and vibration assessment and are used as the scenarios to run the 

noise models. “At opening” means once construction of the proposal is completed in the first year. “Future 

design” referred to in the noise assessment means 10 years from the opening of the newly built road (the 

proposal).  

This assessment concluded through the modelled scenarios that the proposal is generally not predicted to 

substantially alter operational road traffic noise levels in the study area, with the majority of receivers 

predicted to experience noise levels after the proposal is built that are within around 1 dBA of noise levels 

without the proposal. Noise levels are, however, predicted to increase by more than 2 dBA in some 

locations for a predicted 32 residential receivers closest to Mulgoa Road. 143 residential receivers would 

likely experience noise levels above the cumulative limit criteria, 133 would experience acute noise levels 

and 148 are considered eligible for consideration of additional noise mitigation, as per the operational road 

traffic noise criteria. Mitigation measures would be implemented, these include consultation with affected 

receivers, inclusion of noise walls, and contingency measures to be implemented in the event of non-

compliance with criteria. 

Further detail regarding mitigation measures is provided in Section 6.3.5 of the REF. A noise assessment 

will be carried out during detailed design. 

Noise walls are included in the proposal to minimise road noise during operation. Noise walls as wells as 

architectural treatments to eligible properties will be further considered during detailed design.  

2.4.3 Mitigation measures 

Submission number(s) 

5, 7, 25 

Issue description 

The respondents raised the following issues relating to noise mitigation measures proposed for the 

proposal: 

• Concerns that the private fencing that is stated to provide some noise shielding in the REF is not 

sufficient 

• Requests clarity on how the specific noise mitigation measures would be adopted and how they 

would be implemented 

• Clarification regarding noise projection from the use of intelligent transport system infrastructure. 

• Suggests implementation of specific noise mitigation measures including double glazed windows 

and sound proofing insulation  

• Queries around the treatments and permanent noise barriers at properties that would be highly 

noise affected and the timing these treatments would be installed. 

Response 

An operational noise assessment was conducted as part of the REF to determine possible mitigation 

measures to control the predicted noise impacts during operation of the proposal. “At opening” and “future 

design” are referred to in the noise and vibration assessment and are used as the scenarios to run the 

noise models. “At opening” means once construction of the proposal is completed in the first year. “Future 
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design” referred to in the noise assessment means 10 years from the opening of the newly built road (the 

proposal).  

As discussed in Section 6.3.5 of the REF, the preferred order of mitigation strategies in line with the Noise 

Mitigation Guideline (NMG) (Roads and Maritime, 2015a) is as follows: 

1. Road design and traffic management, which includes consideration of: 

– shielding the road with the natural landscape (including positioning the road within a cutting) 

– minimising the need for compression release engine braking (such as by reducing the number of 

signalised intersections and signage (refer to the following sections of this response for further 

details about signage for compression braking)). 

2. Quieter road pavement surfaces, which includes consideration of: 

– dense graded asphalt (which reduces noise by approximately 3 dB compared to spray seal) 

– low noise stone mastic asphalt or open graded asphalt (which reduces overall noise emissions by 

5 dB compared to concrete) 

3. Noise barriers, which includes consideration of noise walls or mounds 

4. At-property treatment, which includes consideration of architectural upgrades such as sealing windows, 

mechanical ventilation or localised screening. 

An assessment of existing noise levels revealed that the nearest residential receivers to the proposal are 

subject to relatively high existing road traff ic noise. Operational road traffic noise impacts from the proposal 

‘without mitigation’ have been predicted for all sensitive receivers in the study area. The proposal is 

generally not predicted to substantially change operational road traffic noise levels in the study area.  

The design includes noise attenuation measures such as noise walls and at property treatments. Specific 

noise mitigation measures would be implemented to address operational noise including: 

• Low noise pavements to be considered  

• Noise walls to be installed where reasonable and feasible  

• The detailed design would identify suitable "at property treatments" for the properties identified as 

affected by increased operational noise. Transport would aim to implement these treatments upon 

negotiations with the owners and prior to construction commencement.  

Permanent noise walls are planned however would be addressed in detailed design. Transport intends to 

erect noise walls at the beginning of construction to maximise the benefit of noise mitigation during the 

construction phase. The operation of an intelligent transport system infrastructure is not expected to 

increase noise in the area. 

Vegetation is not identified as an effective noise mitigation measure in the NMG and therefore has not been 

considered as a potential noise mitigation strategy for the proposal. 

The final operational noise mitigation strategy for the proposal would be determined during detailed design 

and would likely use a combination of approaches. The final approach would consider community 

preference where appropriate. Inspection and assessment of individual receivers would also be required to 

determine feasible and reasonable measures where at-property treatment is considered suitable. 

Transport would continue to consult with impacted stakeholders during detailed design of the proposal, 

including where at property treatment is required to manage operational noise impacts. 

A Noise and Vibration Assessment Memo (Appendix E) has been completed since the public display of the 

REF to assess the potential operational noise impacts of the increased proposal boundary. The memo 

identified two additional sensitive receivers (childcare facilities) that should be considered for noise 

mitigation at the north end of stage 2. 
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2.4.4 Noise wall design 

Submission number(s) 

7, 12, 21, 22, 28 

Issue description 

The respondents raised the following comments and queries relating to the noise wall design for the 
proposal: 

• Whether properties in Fairfield Place with rear/side boundary fences facing Mulgoa Road will get a 

noise barrier 

• Whether these noise barriers will be built permanently in the corridor  

• Request further detail on the noise barriers and the visual impact of them 

• Requests noise walls at Cornelius Place, Regentville.  

Response 

An operational noise and vibration assessment was conducted as part of the REF to determine possible 

mitigation measures to control the predicted noise impacts during operation of the proposal. This included 

an assessment of the proposal ‘without mitigation’ for all sensitive receivers in the study area. The 

assessment results are considered conservative for receivers and provides worst-case impacts and 

requirements for mitigation. Noise wall design will be refined in further detailed design with reference to this 

assessment. Refer to Section 6.3.4 of the REF for the operational noise and vibration assessment. 

A noise wall would not be provided for properties at Fairfield Place as that location is not suitable for this 

type of noise mitigation, due to space limitations. However, some properties at Fairfield Place would be 

offered at property treatments as determined in the operational noise and vibration assessment. A noise 

wall is proposed at Cornelius Place, Regentville. Further provision for and the investigation of proposed 

noise walls would be explored during detailed design. 

Noise walls would be designed to be permanent. The actual design of noise walls would be subject to 

detailed design development. Transport would aim to construct noise walls prior to or early within 

construction to maximise the benefit of noise mitigation during the construction.  

Noise wall design would be confirmed during the detailed design stage with urban design and local amenity 

considered in this process. Options to reduce visual impacts including choice of material, surrounding 

landscaping and the noise wall finishes would be considered to address urban design and local amenity 

concerns. 

2.5 Consultation 

2.5.1 Request for further updates/consultation 

Submission number(s) 

9, 16, 28 
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Issue description 

The respondents raised the following comments relating to the consultation carried out for the proposal: 

• Requests that the concept design plans be made available to the public as the REF can be difficult 

to review and find design facts efficiently 

• Further consultation is required regarding 

o Underground drainage at respondent’s property 

o Tree selection and planting at their property 

o The design of their driveway gates and new fencing. 

Response 

The REF has been prepared as the supporting document to the designs that is provided to the community. 

The concept design plans will not be shared with the community as these are confidential and subject to 

change as a result of refinement during detailed design. Section 3 of the REF summarises all of the design 

features of the proposal for public information. The interactive portal on Transport’s website can also be 

used to visualise and summarise the latest design information (https://roads-

waterways.transport.nsw.gov.au/projects/mulgoa-rd-castlereagh-rd/index.html). 

Transport notes the need for additional consultation regarding tree selection and utility design. Consultation 

would be ongoing and inform the detailed design. When considering the design of replacement driveway 

gates and fencing, the residents’ requirements will be taken into consideration. Transport would aim to 

construct like-for-like amenities.  

2.5.2 Issues with consultation 

Submission number(s) 

9, 17, 28, 30, 36, 55, 58 

Issue description 

Respondents raised the following concerns in regard to consultation: 

• Notes poor communication regarding the REF display with negligible/minimal media releases and 

social media posts 

• Concerns associated with a lack of response and effective communication (ie not notifying affected 

residents and not issuing notifications by dates outlined) 

• Visual representation of the proposal should have been presented more clearly to allow for effective 

feedback 

• Concerns that Transport should omit requesting feedback from the community due to slowing down 

construction timeframe.  

Response 

Community engagement activities were carried out from 2015 to 2021 as discussed in Section 5 of REF 

and would be ongoing throughout design and construction. This included an interactive portal providing the 

latest design information (https://roads-waterways.transport.nsw.gov.au/projects/mulgoa-rd-castlereagh-

rd/index.html). The online interactive portal has been updated to be in-line with the information provided in 

the REF. 

https://roads-waterways.transport.nsw.gov.au/projects/mulgoa-rd-castlereagh-rd/index.html
https://roads-waterways.transport.nsw.gov.au/projects/mulgoa-rd-castlereagh-rd/index.html
https://roads-waterways.transport.nsw.gov.au/projects/mulgoa-rd-castlereagh-rd/index.html
https://roads-waterways.transport.nsw.gov.au/projects/mulgoa-rd-castlereagh-rd/index.html
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Consultation included: 

• A Community Update “Have Your Say” was published in 2015 

• Distribution of letters to property owners from 2017 to 2021 

• Media release on the progress on planning work (21 September 2020) 

• Notifications for investigation work was sent to the community in October and December 2020, and 

March and September 2021. 

• Doorknocking has taken place from 2017 to 2021 for property and noise impacts, noise logger 

installation and investigation work. 

• Community updates released via project website and letterbox drop 

• One on one meetings with property owners 

• Toll free community enquiry number 

• Three community information sessions took place in September 2018 for the REF display of Mulgoa 

Road upgrade, Jamisontown. 

During the REF display period, Transport letterboxed 7250 community updates to residents in the area, 

published four geo-targeted social media posts via the NSW Roads Facebook page, and had a print 

advertisement in the local newspaper. Email notifications for the REF display period were also sent to all 

email addresses in Transport’s database. 

Should the proposal be approved to proceed, the community would continue to be updated prior to and 

during construction. Affected property owners would be specifically consulted and engaged with. 

The Mulgoa Road / Castlereagh Road upgrade web portal provides a series of maps, images and videos 

summarising the proposal and the wider upgrade of the corridor. 

Transport maintains the importance of effectively consulting with the community for the proposal. 

2.6 Traffic and transport 

2.6.1 Construction impacts 

Submission number(s) 

1, 7, 26, 45, 52 

Issue description 

The respondents raised the following concerns regarding increased traffic and parking limitations during 

construction: 

• Request that Factory Road is not closed during construction due to impact to local residents 

• Concerns with increased traffic on roads that bypass construction and do not have capacity for 

heavy vehicles 

• Respondent noted traffic is already congested and accident prone due to existing 

construction/development in the area. 

• Concerns with limited parking 

• Concerns with vehicular access to local roads and private property during construction 
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• Concerns with an increase in heavy vehicles 

• Concerns during school zones. 

Response 

A Traffic Management Plan would be prepared prior to construction. It would cover the requirements for 

maintaining adjacent access, including emergency access, and traffic f low during peak periods. Traffic 

management controls would be installed upon site establishment. Mitigation measures would be further 

refined in detailed design and put in place to reduce the impact to the local roads and parking. 

The Traffic Management Plan would detail construction traffic routes to minimise use of local roads. 

Transporting material and equipment to and from the construction work zones along Mulgoa Road would 

be via the M4 Motorway for Mulgoa Road stage 2 works. Stage 5A and 5B work would use the M4 

Motorway and the Great Western Highway to minimise the need or usage of additional turnaround facilities 

and, if required, there may be the potential to use Jamison Road roundabouts for turnaround movements. 

However, the Jamison Road/ Station Street intersection is proposed to be upgraded to a signalised 

intersection prior to the completion of stage 5A (not included as part of the scope of this upgrade). 

Transport acknowledges that haulage traffic would increase heavy vehicle movements along Mulgoa Road 

and nearby intersections, which may impact road users and residents along the route. However, due to the 

high existing volumes this is not expected to impact the area. Ongoing consultation with nearby developers 

would be undertaken, with reference to construction staging, to minimise impacts to the surrounding road 

network. 

During construction of the proposal, access to all properties would be maintained under a construction 

staging strategy that would be developed by Transport and the construction contractor. Consultation would 

be ongoing with impacted residents, and they would be notified of any temporary access impacts. 

2.6.2 Safety 

Submission number(s) 

5, 8 

Issue description 

Respondent seeks clarification regarding safety during operation with the increase in number of vehicles on 

Mulgoa Road, regarding traffic incidents and injuries likely to increase. Particularly with reference to the 

pathway from Mulgoa Road into Woodbrook Grove is.  

Response 

The safety for general traffic is expected to improve once the proposal is operational. The upgrade would 

provide additional capacity and therefore reduce congestion, which has been identified as a contributing 

factor to the poor road safety in the proposal area. The existing road alignment is not expected to be able to 

accommodate future development and growth in the area. 

Traffic modelling along Mulgoa Road shows there would be a reduction in congestion during operation of 

the proposal. Key intersections where this was visible during both the AM and PM peak include: 

• Mulgoa Road and Jamison Road  

• Mulgoa Road and Retreat Drive 

• Glenmore Parkway and Mulgoa Road 
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Refer to Section 2.2.4 of this report for more information on safety of the proposal design. 

2.6.3 Operational impacts 

Submission number(s) 

7, 8, 9, 29, 34 

Issue description 

The respondents raised the following regarding potential impacts during operation of the proposal: 

• Observation that the congestion will continue regardless of any upgrade is undertaken. 

• Concerns about encouraging more private vehicle trips from Glenmore Park to the CBD. 

• Clarification regarding light projection from the use of intelligent transport system infrastructure. 

• Clarification whether the current pathway for pedestrians and bicycles between Mulgoa Road and 

Woodbrook Grove, near School House Creek, would be maintained, as this is a vital and safe 

pathway. 

• Suggestion that the speed limit should be at least 80 kilometres per hour. 

• Support for the traffic flow expected during operation of the proposal. 

Response 

The proposed upgrade is being undertaken to support expected growth in the area, improve road safety, 

reduce congestion, and improve travel times. An operational traffic assessment was completed that 

modelled the level of service of key intersections. This identified that without the proposal, Mulgoa Road 

would have greater congestion and would not be able to accommodate the expected overall annual traffic 

growth rates. Roads are to be widened and the provisions for bus stops is to be included in the proposal to 

promote accessibility and ease congestion.  

The operation of the intelligent transport system infrastructure is not expected to generate additional light 

projection. 

Transport acknowledges the importance of the shared user pathway and can confirm that the new 

proposed shared path would be connected to the existing footpath connecting Woodbrook Grove. 

The management of roadwork speed limits and zoning would be in accordance with the Transport ‘Traffic 

Control at Work Sites’ manual and the Transport NSW Speed Zoning Guidelines. 

Transport notes the respondent’s support for the proposal. 

2.6.4 Other design suggestions 

Submission number(s) 

9, 20, 23, 31 
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Issue description 

The respondents raised the following comments on the design of the proposal: 

• Suggests that if Mulgoa Road must be widened, the additional lanes should be bus only lanes to 

prioritise public transport. 

• Requests that there are sufficient, clearly visible and marked exit markings 

• Remove the no right turn options into shopping centres 

• Advises their strong opposition to replacing the roundabout at the intersection of Glenmore Parkway 

and Mulgoa Road with traffic lights.  

Response 

Priority bus measures along the entire length of the proposal were considered by Transport as part of the 

proposal. Due to space constraints, it was determined that bus priority measures would be included at 

intersections and key priority areas only. This would provide more efficient public transport options while 

maintaining safety and meeting the proposal objectives. 

Transport notes the respondent’s comments on road markings which would be refined during detailed 

design to meet current road design requirements. 

The current design allows for a right turn from Mulgoa Road into the Masters Home Improvement Centre 

near Stuart Street in stage 5A of the proposal.   

The current design reflects the safety needs of the upgrade. Transport acknowledges the respondents’ 

opposition to replacing the roundabout at the intersection of Glenmore Parkway and Mulgoa Road, 

however it has been included as a design feature to reduce travel times for motorists, prioritise high volume 

movements and facilitate growth and safety concerns.  

2.7 Biodiversity 

2.7.1 Vegetation removal 

Submission number(s) 

5, 6, 7, 10, 21, 40, 44, 50, 56 

Issue description 

Respondents raised concerns regarding the broader impacts associated with vegetation removal. These 

include: 

• Concerns for cumulative loss of vegetation, particularly due to floods and droughts 

• Concerns replanting would take a long time to mature to same height 

• Concerns about certain species of trees being removed or otherwise impacted, particularly the grey 

gums (Eucalyptus punctata) 

• Queries whether all existing vegetation would be removed for the new bridge to be built over 

Surveyors Creek, between Batts Street and Glenbrook Street.  
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Response 

A Biodiversity Assessment Report was completed in accordance with relevant guidelines. Overall, the 

proposal is not likely to have a significant impact on threatened species, population, ecological communities 

of their habitats.  

The proposal has been designed with consideration to the Council’s Cooling the City Strategy. 

Opportunities to minimise increases in urban heat have been considered during the development of the 

proposal design. This includes minimising vegetation removal, planting of semi-mature trees as opposed to 

just seedlings, and the adoption of untinted concrete for the shared path. 

Cumulative impacts to biodiversity have been considered in section 6.3 of Appendix C in the REF. This 

includes four nearby projects: 

• Mamre Road widening works 

• Western Sydney Airport 

• The Northern Road upgrade, Glenmore Parkway to Jamison Road 

• Sydney Metro Railway. 

These adjacent projects are expected to impact threatened species and habitat. To reduce the impacts of 

this proposal on threatened species, mitigation measures outlined in the REF typically help reduce the 

impact to the proposal. These include implementing biodiversity offsets, undertaking pre-clearing surveys, 

implementing exclusion zones, installing nestboxes and re-establishing native vegetation. 

Mitigation measures to reduce impacts anticipated on removal of vegetation are addressed in REF. These 

include; 

• Undertaking pre clearance surveys in accordance with Guide 1: Pre-clearing process of the 

Biodiversity Guidelines: Protecting and managing biodiversity on RTA projects (RTA 2011) 

• Vegetation removal would 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) 

• Accredited bush regenerators would implement native revegetation in accordance with Plant 

Community Type (PCT) mapping within the Biodiversity Assessment Report (Aurecon 2021) 

Biodiversity offsets are proposed to mitigate the proposed biodiversity removal. Where possible mature 

vegetation would be used to ensure there is adequate vegetation in the area. Please see Appendix C of the 

REF for reference. 

The proposal aims to minimise the removal of native vegetation where possible. This would be finalised 

during detailed design. In some locations along Mulgoa Road, the removal of certain mature trees is 

unavoidable to meet the needs of the proposal. Native vegetation at Surveyors Creek has been previously 

extensively disturbed. The proposal would aim to improve the condition of the riparian vegetation adjacent 

to Surveyors Creek by developing a restoration program focusing upon removal of high threat exotics and 

revegetation using province-sourced plants belonging to River-Flat Eucalypt Forest (PCT- 835). 

Revegetation of this Threatened Ecological Community (TEC) in this area should aim to achieve all 

structural layers and native species composition consistent with this community. 

Transport has committed to contribute to the “Greening our City” Premier’s Priority, which includes a pledge 

to plant one million trees by 2022 and five million trees by 2030. As such, Transport would maximise 

opportunities to plant trees as part of the proposal. Along the edges of the road corridor and where the 

central median provides space, tree planting is proposed to be maximised (where feasible and practical). 

However, it is noted that this would need to be considered alongside safety and other design requirements.  
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Tree planting opportunities have also been limited by the provision for future widening and utilities 

allocation along Mulgoa Road. Any vegetation planted would be required to meet minimum tree and shrub 

planting sizes, with preference for semi-mature tree planting identified in the Landscape Design Guideline 

(RMS, 2018), which would be confirmed during detailed design. Transport’s objective is to avoid the 

cumulative loss of canopy as a result of the proposal. 

2.7.2 Fauna impacts 

Submission number(s) 

5, 6, 40, 44, 56 

Issue description 

Respondents raise concern with the impacts of the proposal on endangered fauna and their habitats.  

Response 

A Biodiversity Assessment Report was completed in accordance with relevant guidelines. A habitat 

assessment was prepared to determine the likelihood of occurrence of threatened species, populations and 

the community in a 10 kilometre radius of the proposal area. Tests of significance were conducted for the 

threatened species and communities identified with the relevant legislation and guidelines. This was 

supported by a two day field survey to confirm results. 

Overall, the proposal is not likely to have a significant impact on threatened species, population, ecological 

communities of their habitats. Mitigation measures to reduce impacts anticipated on removal of vegetation 

are addressed in REF. Please see Appendix C of the REF for reference. 

Section 6.1.5 of the REF outlines safeguard and management measures to reduce impacts on local fauna. 

These are summarised below: 

• A Flora and Fauna Management Plan would be prepared in accordance with Transport's 

Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (RTA, 2011) and 

implemented as part of the CEMP 

• The unexpected species find procedure is to be followed under Biodiversity Guidelines: Protecting 

and managing biodiversity on RTA projects (RTA 2011) 

• Habitat removal would be minimised through detailed design. 

• Exclusion zones would be implemented around hollow bearing trees 

• Habitat would 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). 

• Fauna connectivity measures would be considered in detailed design in accordance with the Wildlife 

Connectivity Guidelines for Road Projects (RTA 2011). 

2.7.3 Urban design and landscaping 

Submission number(s) 

22 
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Issue description 

Respondent requests plenty of greenery is included in the design 

Response 

Transport notes the respondents request and this would be implemented during detailed design, including 

referencing the Penrith City Council green strategy. 

2.8 Landscape character and visual 

2.8.1 Mitigation measures 

Submission number(s) 

14, 16, 19, 55 

Issue description 

The respondents note the following: 

• The proposal may mean that private properties are more visible to the public. The current fencing 

allows direct views into their house. Respondent requests their fencing is to be replaced with high, 

closed off fencing that minimises noise, visibility and prohibits access to property.  

• A request for trees with large canopies is incorporated into the design to reduce the heat impacts of 

increased hardstand area.  

• A ‘green belt’ should be created with trees lining either side of the corridor as well as the median 

strip. 

• Vegetation is used instead of noise walls. 

Response 

The fencing would be reinstated therefore private properties are unlikely to be more visible to the public.   

The proposal is seeking to improve the amenity and a wide range of trees will be considered for planting 

along the road including within the central median. Canopies for shared user paths have been considered 

in the current design. 

Safeguard V2 – Planting, in section 6.11.4 of the REF indicates various landscaping treatments that would 

be considered such as planting trees at regular intervals to provide a ‘boulevard’ treatment, maintaining 

roadside vegetation where possible, and improving localised microclimates and conditions by providing 

urban cooling through tree shade and urban heat island considerate materials. Provision for trees along the 

entire length of the corridor and along the median is not considered feasible due to safety and space 

limitations. 

Vegetation alone is not sufficient to reduce noise impacts. Noise wall design would be confirmed during the 

detailed design stage with urban design and local amenity considered in this process. Options to reduce 

visual impacts including choice of material, surrounding landscaping and the noise wall finishes would be 

considered to address urban design and local amenity concerns. 
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2.8.2 Operational impacts 

Submission number(s) 

16 

Issue description 

Respondents made requests regarding landscape character of their properties during operation. These 

include: 

• No changes to their existing gardens and sandstone log retaining walls. 

• A sufficient number of large trees to be planted in between their new boundary fence and the 

existing sandstone logs (property side of the fence). 

Response 

Changes in the existing gardens and sandstone log retaining walls would be determined once the proposal 

boundary is finalised in detailed design in consultation with relevant landowners.  

2.9 Socio-economic, property and land use 

2.9.1 Economy 

Submission number(s) 

5, 17, 41, 46, 54 

Issue description 

The respondents have the following comments on economy in the proposal area: 

• Requests clarification on how the economy of the area would benefit residents 

• Concerns that the future value of their property is likely to be affected by the proposal 

• Concerns that local businesses will be greatly affected 

• Query about the cost to travel on the road (i.e. toll). 

Response 

The proposal would encourage and support economic growth and accessibility to the area and local 

businesses. This is likely to generate increased exposure to the businesses and provide greater local 

employment opportunities. It would also provide connected safe active transport options, improve road user 

amenity and support public transport use. These proposal benefits would enhance the liveability of the 

area. There are a range of factors that influence property prices, including nearby active transport 

provisions and accessibility. Enhanced liveability is likely to have a positive influence on property value. 

Full and partial property acquisition would be undertaken in accordance with the requirements of the NSW 

Roads Act (1993) and Land Acquisition (Just Terms Compensation) Act 1991. A Personal Relationship 

Manager Acquisitions would be assigned to property owners to provide consistent one-on-one support and 

address any concerns the property owner may have. This includes engagements and negotiations to 
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achieve mutually acceptable agreements and proactively identify and address issues. Property owners will 

be provided with clear information about the acquisition process, their rights, and obligations. 

A business survey was carried out at the time the REF was on display to understand the context of the 

businesses near the proposal. The survey aimed to provide insight into the requirements of the businesses 

within the vicinity of the proposal to determine what the potential impacts would be during construction and 

operation. The results of the business survey are summarised in section 5.13 of this report. 

The proposal is not a toll road. To identify toll roads, please refer to  Sydney Motorways Toll Calculator | 

NSW Government  

2.10 Hydrology and flooding 

2.10.1 Construction impacts 

Submission number(s) 

7 

Issue description 

The respondent requests clarification regarding flooding impacts if Mulgoa Road floods during works 

removing their ability to leave their properties. 

Response 

Construction activities that could affect existing flood behaviour and hydrology within the proposal area 

include earthworks, drainage work (such as construction of temporary waterway crossings and headwalls 

for drainage pipe outlets and removal of redundant culverts) and use of construction compound sites.  

Temporary construction impacts would be managed by implementing standard construction techniques and 

effective protection measures to minimise the impact of these activities on flood risk for nearby properties. 

As per mitigation measure HF1, the CEMP would include a Construction Flood Management Plan, which 

would include details and procedures to minimise the potential for construction activities to adversely 

impact on flood behaviour. This would include provision of temporary flood protection to properties 

identified as being at risk of adverse flood impacts during any stage of construction of the proposal, where 

feasible and reasonable. Construction equipment and materials would also be removed from floodplain 

areas should a weather warning be issued of impending flood producing rain.  

Other mitigation measures designed to minimise the impact of construction on flood risk include: 

• A flood evacuation plan to manage a potential flood event during construction (mitigation measure 

HF3) 

• Storage of hazardous materials outside of the one per cent AEP extent or removal of these 

materials during flood events (mitigation measure HF4). 

For further details on the mitigation measures to manage flooding risks during construction, refer to 

Section 5.4.3. 

https://roads-waterways.transport.nsw.gov.au/sydney-motorways/toll-calculator/
https://roads-waterways.transport.nsw.gov.au/sydney-motorways/toll-calculator/
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2.10.2 Other design suggestion 

Submission number(s) 

16, 26, 32, 49 

Issue description 

The respondents raised the following comments regarding hydrology and flooding design for the proposal: 

• Requests School House Creek remains suitable for wildlife and to maintain capacity to mitigate 

flooding. 

• Suggest that the proposal for swale drainage is not suitable for residential areas and that an 

additional culvert as proposed by Council would be necessary to address flooding. 

• Requests design is floodproof and functioning during large amounts of consistent rainfall.  

Response 

The proposal has been designed to address flooding impacts on Mulgoa by: 

• Maintaining the existing flood immunity of Mulgoa Road 

• Not adversely affecting flood impacted properties.  

Flood requirements have been met with the proposal and no properties are negatively impacted by flood 

levels. As such, an additional culvert is not considered to be required as part of the proposal. Transport 

would continue to consult with Council to understand if they are planning on installing the additional culvert 

for council flood mitigation strategies. 

A design change has been considered at the location noted by the respondent. By designing out the swale 

the acquisition boundary can be reduced by about 5.8 metres reducing the amount of property acquisition 

by about 278 square metres. The road shoulder and the provision of more pits along the kerb line have 

been considered as a result of the proposed design change.  

Several drainage designs changes have been proposed, as outlined in Section 4.3. This includes an 

increase to the proposal boundary by about 23 square metres near the Showground Creek culvert in stage 

5B to cater for construction of new pipe outlets and bespoke headwall structure on existing culvert.  

School House Creek is classified as a key fish habitat and is located towards the south-western end of the 

proposal, within stage 2. The proposal is not expected to have a direct impact to this creek. 

2.11 Air quality 

2.11.1 Mitigation measures 

Submission number(s) 

5, 6, 7, 14 
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Issue description 

The respondents had the following comments on air quality as a result of the proposal: 

• Request clarity on what dust mitigation would be in place during construction and how this would be 

managed.  

• Request confirmation that at the end of construction, a full clean of the house and garden is 

undertaken, due to dust as a result of the proposal 

Response 

An Air Quality Management Plan (AQMP) would be prepared and implemented as part of the CEMP. This 

would cover safeguards and mitigation measures for the proposal. This would be prepared prior to 

construction and implemented throughout the construction period. Examples of these measures include: 

• Minimising the number of stockpiles onsite, avoid stockpiling in exposed areas and covering up or 

stabilising long term stockpiles 

• Vehicles and mobile plant to use designated haulage and access routes and restrict traffic speeds 

on site 

• Daily monitoring of weather forecast to determine when adverse weather conditions are predicted 

• A progressive rehabilitation strategy for exposed surfaces 

The decision to implement the construction air quality mitigation measures would not be left to the 

contractor as Transport would have oversight of this. The contractor would undertake construction in 

accordance with construction environmental management plans that Transport would review, approve, and 

enforce. The management plans would include measures to specifically address construction dust 

mitigation. 

There are no expected negative impacts on human health because of the vegetation removal. 

Transport acknowledges the respondents comment and would consider the damage occurred to the 

property as a result of dust, prior to determining the need.  

2.12 Out of scope 

2.12.1 Issues with other upgrade stages 

Submission number(s) 

3 

Issue description 

Respondent notes concern with the decommissioning of the tunnel at the Homemaker Centre and the 

traffic that is expected as a result. Respondent notes the traffic during peak times before the tunnel was 

built. 

Response 

Decommissioning of the tunnel at the Homemaker Centre is outside of the proposal (stage 2, 5A and 5B) 

scope. This forms part of the stage 1 upgrade. 
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2.12.2 Need for other road upgrades 

Submission number(s) 

4 

Issue description 

Respondent suggests that Silverdale Road needs upgrading. 

Response 

Transport notes the respondents request for upgrades to Silverdale Road, however it is outside the scope 

of the proposal and would therefore not be upgraded as part of the proposal. 

2.12.3 Other design suggestion 

Submission number(s) 

9, 10 

Issue description 

Respondents suggest additional design features and road upgrades. These include: 

• The path treatment on the west side of Jamison Road north of Mulgoa Road to be extended beyond 

the proposal area. Respondent notes this is outside the proposal scope however would significantly 

improve the whole-of-trip outcome for pedestrians and cyclists.  

• Respondent suggests a shared path treatment should be provided for pedestrian and cyclist safety 

along Rodley Avenue 

• Notes the importance of the mature Eucalyptus trees outside Grey Gums Hotel and the Shell 

Service station for natural heritage, and concerns for its removal in stage 1.  

Response 

These suggestions have been noted by Transport for future upgrades, however, are out of scope of this 

proposal. Transport notes the respondents concern over the removal of mature Eucalyptus trees outside 

Grey Gums Hotel, however this is outside the scope of this proposal and is covered in the Mulgoa Road 

upgrade stage 1 project. Transport would pass on this concern to the relevant project team. 

2.13 Other issues 

2.13.1 Construction impacts 

Submission number(s) 

7, 27 
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Issue description 

The respondent raised the following comments and queries relating to impacts that may occur during 

construction: 

• Requesting consideration of cumulative construction impacts on residents. 

• Respondent questions what the impacts to waste collection at 56-62 Mulgoa Road would be. 

• Respondent seeks clarification regarding impact to water and other utility services and responsibility 

of utility relocation. 

Response 

The REF has outlined expected cumulative impacts to residents. Chapter 6.13 of the REF details and 

assesses the cumulative impacts with surrounding projects. Cumulative impacts were considered based on 

other projects within the Penrith City Council LGA, listed on both the Department of Planning and 

Environment (DPE) Major Project Register and the Penrith City Council Development Application Register. 

The location, scale and timing of these projects was included in the assessment of these impacts. The 

assessment determined there may be temporary cumulative construction impacts in relation to traffic, noise 

and air quality. However, safeguards and management measures would be put in place to mitigate this. 

Ongoing consultation would also be undertaken with other developers.  

The impacts to waste collection would be determined during detailed design. However, Transport notes that 

waste collection services would continue throughout construction and operation of the proposal.  

The proposal scope includes utility relocation; however, this would be further refined during detailed design. 

The selected construction contractor would complete this, in consultation with Transport and utility 

providers. Transport acknowledges the need and importance of  consultation with utility owners during 

detailed design to minimise the risk of damaging utilities and achieve the best outcomes. Transport 

welcomes further cross agency consultation and coordination during further development and delivery of 

the proposal. 

The strategy for the protection or relocation of existing utilities would be confirmed in consultation with utility 

providers during detailed design to minimise the risk of damaging utilities. Access to utilities along Mulgoa 

Road would be maintained for providers during and after construction, where possible. 

2.13.2 Issues with other upgrade stages 

Submission number(s) 

2 

Issue description 

Respondent presumes tunnel to 'Home Makers Site' would be removed and replaced with traffic lights. 

Response 

Transport is investigating the options of the future of the tunnel. However it is outside of the scope of the 

proposal (stage 2, 5A and 5B). 
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2.13.3 Queries about REF 

Submission number(s) 

2, 7 

Issue description 

Respondents have noted out of date and incorrect labelling of features in the maps. 

Response 

Figures are updated and included in Section 1 of the report to reflect the latest design, and to rectify any 

issues.  

2.13.4 Design clarification/discrepancies 

Submission number(s) 

9 

Issue description 

Respondent notes design discrepancies between the flyover video and the design portal on Transport’s 

website. Specifically, the online portal shows a pedestrian leg on the northern side of the crossing at the 

Glenmore Parkway and Mulgoa Road intersection, while the flyover video does not. 

Response 

Transport notes that there were inconsistencies between the online interactive portal (https://roads-

waterways.transport.nsw.gov.au/projects/mulgoa-rd-castlereagh-rd/index.html). The online interactive portal has 

been updated to be in-line with the information provided in the REF. The design that was assessed in the 

REF includes a pedestrian crossing along the northern side of Mulgoa Road and it connects the Glenmore 

Parkway to residential areas on the south. 

https://roads-waterways.transport.nsw.gov.au/projects/mulgoa-rd-castlereagh-rd/index.html
https://roads-waterways.transport.nsw.gov.au/projects/mulgoa-rd-castlereagh-rd/index.html
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3. Response to Government agency issues 

3.1 Overview of issues raised 

Transport received three submissions from agencies, including two service providers and one local council. 

These submissions were received from: 

• Sydney Water 

• Penrith City Council 

• Endeavour Energy.  

Appendix B lists the agency respondents and each respondent’s allocated submission number. The table 

also indicates where the issues from each submission have been addressed in this chapter of the report.  

Transport will continue to consider any informal feedback provided by government agencies during detailed 

design and construction of the proposal. 

3.2 Sydney Water 

3.2.1 Consultation  

Mitigation measures 

Issue description 

Sydney Water requests if vegetation is to be planted over or adjacent to Sydney Water assets, they are 

provided the opportunity to review and approve design plans. Existing access arrangements are also 

requested to be maintained for all properties. 

Response 

Transport notes Sydney Water providing comments on the REF and would continue to consult with Sydney 

Water.  

Transport would work with Sydney Water and use their input to inform detailed design to avoid impacts to 

their assets due to vegetation planting. This would be resolved during detailed design. 

During construction of the proposal, access to all properties along Mulgoa Road would be maintained under 

a construction staging strategy that would be developed by Transport and the construction contractor. 

There would be no ongoing access impacts during operation of the proposal. 

3.2.2 Other issues 

Socio-economic, property and land use impacts 

Issue description 

Transport needs to consider the location of Sydney Water assets. Sydney Water requests the two agencies 

work collaboratively during the next stage of design. 
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Response 

Transport notes Sydney Waters request to work collaboratively and Transport would continue to consult 

with Sydney Water to inform detailed design. 

3.2.3 Proposal design and construction 

Mitigation measures 

Issue description 

Sydney Water suggests refining the design of the rising mains to a more cost-effective approach.  

Response 

Transport notes Sydney Waters input and would continue to work with Sydney Water and use their input to 

inform detailed design. However, the rising main design would not be adjusted at this stage as it is outside 

the assessed boundary. This would be further considered during detailed design with consultation with 

Sydney Water. 

3.2.4 Water quality and soil 

Construction impacts 

Issue description 

Respondent requests that Sydney Water are advised of any potential contamination issues. 

Response 

Transport would continue to consult with Sydney Water. Transport would make Sydney Water aware of any 

contamination issues that may occur on Sydney Water’s land. 

3.3 Penrith City Council 

3.3.1 Air quality 

Environmental management 

Issue description 

Council requests that the construction AQMP is submitted to them for assessment. 

Response 

An AQMP would be prepared and implemented as part of the CEMP, as per mitigation measure AQ1. The 

CEMP and sub-plans would be prepared during detailed design. These can be provided to Council for 

information, however, would not be required to be approved by Council. Transport would continue to 

consult with Council to inform these plans. 
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3.3.2 Biodiversity 

Vegetation impacts 

Issue description 

Council has offered their support for the revegetation of PCT 835 Cumberland River Flat Forest. They have 

also requested: 

• A Tree Impact Assessment and Tree Management Plan be provided prior to commencement of 

construction.  

• CEEC and EEC removal area needs to be reduced.  

• A Tree Establishment Program to be implemented and biodiversity offsets to accommodate habitat 

loss. Further information regarding the biodiversity offset package is required. 

•  Maintain mature canopy and plant mature trees. 

Response 

To comply with the BC Act, a Biodiversity Assessment Report (BAR) was completed as part of the REF. 

The BAR was prepared following the Transport for NSW Biodiversity Guidelines which is in accordance 

with NSW State legislation (BC Act).  

Transport has processes for vegetation removal in place to minimise unnecessary impact as much as 

feasibly possible. Transport has applied the biodiversity mitigation hierarchy of ‘avoid, mitigate, offset’. 

Vegetation removal would 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. An Arboriculture Impact Assessment was prepared as part of the REF, refer to Appendix C of the 

REF.  

Transport has identified offsets required as a result of the proposal. Offsets would be further considered in 

an Offset Management Plan. A total of 19 ecosystem credits and 18 species credits were identified to offset 

the biodiversity impacts, refer to Appendix C of the REF. Transport would work with all the relevant 

stakeholders on the biodiversity offset package.  

Transport will implement a Flora and Fauna Management Plan as part of the CEMP during construction. 

Clearing would take place in accordance with the relevant Transport Biodiversity Assessment Guidelines. A 

Landscape Management Plan would be implemented during construction.  

An Urban Design Plan would be prepared to support the final detailed project design and would be 

implemented as part of the CEMP. The Urban Design Plan would include the location and identification of 

existing vegetation and proposed landscaped areas including the species to be used. Transport would 

continue to communicate with Council and other stakeholders regarding the development of a Urban 

Design Plan and Landscape Management Plan. 

Transport notes council suggestion to reduce CEEC and EEC removal. While the proposal design has 

been refined specifically to minimise vegetation removal as far as practical for the design, the removal of 

several trees along Mulgoa Road is unavoidable for construction of the proposal. 

The proposal has been designed with consideration to Council’s Cooling the City Strategy. Opportunities to 

minimise increases in urban heat have been considered during the development of the proposal and 

including minimising vegetation removal, substantial tree planting and adoption of untinted concrete for the 

shared path (as per Council’s suggestion).  

Transport has also committed to contribute to the ‘Greening our City’ Premier’s Priority, which includes a 

pledge to plant one million trees by 2022 and five million trees by 2030. As such, Transport would maximise 

opportunities to plant trees as part of the proposal. Tree planting is proposed to be maximised along the 
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edges of the road corridor and wide central median, where practical, however it is noted that this would 

need to be considered alongside safety and other design requirements.  

Tree planting opportunities have also been limited by the provision for future widening and utilities 

allocation along Mulgoa Road. Any vegetation planted would be required to meet minimum tree and shrub 

planting sizes, with preference for semi-mature tree planting identified in the Landscape Design Guideline 

(RMS, 2018), which would be confirmed during detailed design. 

Transport’s objective is to avoid the cumulative loss of canopy as a result of the proposal. 

Fauna impacts 

Issue description 

Council provided several comments and suggestions for consideration regarding impacts to fauna. These 

include: 

• Recommendation to undertake surveys to identify habitat 

• Request clarification on surveys undertaken for the Southern Myotis 

• Suggest a microbat specialist is engaged to prepare a Microbat Management Plan 

• Request cumulative impacts to be considered on threatened species recorded in the area 

• Request a Species Impact Statement is prepared 

• Minimising the removal of hollow bearing trees is essential as nest boxes are not always successful. 

Response 

Initial fauna surveys that were undertaken as part of the BAR (Appendix C in the REF). These surveys 

consisted of habitat assessments and visual inspections of habitat features within the study area for signs 

of use, tracks, scats and other traces. Opportunistic fauna observations were recorded during surveys of 

the study area over two days (23 and 24 November 2020). Targeted surveys were carried out for the 

Cumberland Plain Land Snail and the Southern Myotis bat. 

Additional targeted call detection (Anabat) surveys were undertaken to identify any microbat species 

present in the study area since public display of the REF. In particular, the threatened Southern Myotis bat 

(Myotis macropus) was targeted as it is known to roost and breed in transport structures (ie certain culverts 

and bridges). The BAR determined that School House Creek and the culvert under Mulgoa Road was the 

only potentially suitable habitat for call detection surveys.  

Suitable survey conditions allowed the Anabat placed at School House Creek between Monday 28 March 

to Friday 2 April 2022. Analysis of calls determined that four species of microbat (including Southern Myotis 

and non-threatened species Mormopterus spp., Vespadelus spp., and Chalinolobus gouldii) were present 

in the airspace above the Anabat call detector during the survey. This indicates the conditions were likely to 

be favourable for microbat activity and survey. The results demonstrate some of the possible species that 

were foraging in this location during the time of the survey. The BAR suggests that the culvert under School 

House Creek may provide habitat for cave-roosting microbat species. Survey for roosting microbats was 

not conducted as part of the BAR due to access restrictions caused by high water levels.  

Given the Southern Myotis was recorded during Anabat surveys, there is potential that the School House 

Creek culvert underneath Mulgoa Road provides suitable roosting and potential breeding habitat for this 

species. TfNSW has developed the Microbat Management Guidelines to assist projects in survey and 

assessment of transport structures to ensure potential impacts to these three species are identified and 

managed correctly. These guidelines provide a step by step process to first identify, assess and then 

manage potential impacts. The first step is to undertake a survey of the structure to identify if there are any 

roosting microbats and determine the suitability of the structure for roosting/breeding (ie searching for 
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roosting opportunities – expansion gaps, lift holes, scuppers, etc). The guidelines require surveys are done 

during a seasonal period that will ensure detection of these species should they be present (ie Bent-winged 

Bat species do not breed in transport structures, so they will be absent through spring/summer in maternity 

caves). Where surveys determine these species are present, or there is suitable habitat, a microbat expert 

would be engaged to provide advice and if necessary prepare a microbat management plan. 

The additional surveys indicated that microbats are present in the culvert and are likely one of the following 

species: 

• Southern Myotis (Myotis macropus) 

• Little Bent-winged Bat (Miniopterus australis) 

• Large Bent-winged Bat (Miniopterus orianae oceanensis). 

Therefore, further survey will be completed by a microbat specialist to confirm the species prior to 

construction. 

Cumulative impacts to biodiversity have been considered in section 6.3 of Appendix C in the REF. This 

includes four nearby projects: 

• Mamre Road widening works 

• Western Sydney Airport 

• The Northern Road upgrade, Glenmore Parkway to Jamison Road 

• Sydney Metro Railway. 

These adjacent projects are expected to impact threatened species and habitat. To reduce the impacts of 

this proposal on threatened species, mitigation measures outlined in the REF typically help reduce the 

impact to the proposal. These include implementing biodiversity offsets, undertaking pre-clearing surveys, 

implementing exclusion zones, installing nestboxes and re-establishing native vegetation. 

No significant impact has been identified to any particular species. Therefore, a Species Impact Statement 

would not be prepared. 

Minimising removal of hollowing bearing trees has been considered in the proposal design. Exclusion 

zones would be implemented around hollow bearing trees identified for retention. A Preliminary Tree 

Assessment and an Arboricultural Impact Assessment was completed (refer to Appendix C of the REF). 

These reports identified the trees to be impacted and their retention value. 307 trees are expected to be 

removed, with 35 assessed as high retention value, 139 as medium and 133 as low retention value. The 

proposal has been designed to minimise impacts to hollow bearing trees with five identified for removal for 

the proposal. Before construction commences, pre-clearance surveys would be completed, and a 

biodiversity specialist would be present during removal of vegetation. 

Mitigation measures 

Issue description 

Council has requested additional mitigation measures to be implemented, including: 

• Planting strategies for use of frangible trees and in response to bushfire prone land requirements is 

not explained. Further information is required to be submitted 

• A detailed Arboricultural Assessment is to be provided to Council. 

• Request to investigate planting on private land by agreement. 
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Response  

The Urban and Landscape Design report (Appendix V of the REF) considers the use of frangible trees and 

shrubs, and considerations for bushfire prone land.  

The Arboriculture Impact Assessment and Preliminary Tree Assessment (appended to Appendix C in the 

REF) consider the retention value and landscape significance of mature trees.  

Transport will continue to consult with Council during detailed design. 

3.3.3 Consultation 

Compound site location 

Issue description 

Council has requested that Transport consult with Council regarding the site compound locations. A 

minimum of 6 months notice is required prior to the commencement of work.  

Response 

Transport will continue to consult with Council regarding the locations of compound sites.  

Property acquisition 

Issue description 

Council has raised concerns regarding property acquisition including: 

• The process for land acquisition and any required re-zoning 

• The level of properties to be acquired. A strategy should be developed to address the land 

acquisition to make sure residents are always up to date. 

• Urgent request for details of timing of land acquisitions to affected property owners. Ratepayers 

should have certainty regarding the future of their households/properties. 

Response 

Transport would follow Council’s property acquisition process, including issuing them a formal letter where 

Council owned land is required to be acquired or required re-zoning. “Minimising property acquisitions” 

formed part of the development criteria for the proposal. Options were investigated and assessed with 

respect to the proposal objectives. The selected option for the proposal proved to have the least 

constructability issues and had the least impact to property. However, not upgrading the corridor and not 

acquiring any property was not considered feasible when weighing up the identified benefits. 

Where feasible, retaining walls have been incorporated instead of batters to reduce the proposal footprint. 

Ongoing consultation will occur with affected landowners and businesses to establish necessary 

agreements and arrangements for leasing and access prior to construction. A dedicated Personal 

Relationship Manager Acquisitions has been assigned to fully impacted residents.  All property acquisition 

would be carried out in accordance with the Land Acquisition (Just Terms Compensation) Act 1991. 

Environmental management 

Issue description 

Council request that Transport submit a Communication and Engagement Strategy to Council. 
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Response 

A Socio-Economic Impact Assessment has been undertaken (Appendix L of the REF). Transport can 

consider sharing a Communication and Engagement Management Plan (for construction) if deemed 

relevant. 

Request for further updates/consultation 

Issue description 

Council states that ongoing communication and signage is important to inform stakeholders of upcoming 

works and changes to access/amenity. Council requests an open dialogue through future design for 

landscape and urban design matters. 

Response 

These requests have been noted. Transport will continue to consult with Council. 

3.3.4 Hydrology and flooding 

Assessment methodology 

Issue description 

Council provided the following comments relating to the methodology carried out for hydrology and 

flooding: 

• Climate change scenarios need to have been considered in modelling and design 

• Water Sensitive Urban Design features to be included in detailed design to reduce flooding and 

increase cooling. 

• The current flood maps are too narrowly focused on the road corridor and do not show flood 

impacts to properties upstream and downstream of the road. 

Response 

Climate change sensitivity analysis was undertaken to analyse the risk of modified flow behaviour. It 

showed negligible change in flood behaviour regarding property impacts and design immunity 

requirements. On this basis, climate change is not applied in design. Water Sensitive Urban Design 

features would be addressed in detailed design. 

In accordance with the Transport Technical Guide: Climate Change Adaptation for the Road Network 

(Issue No 1), pre-screening and risk assessment steps for the consideration of climate change in the 

proposal development cycle are carried out to “determine whether the proposal warrants detailed 

consideration of climate change risks”. The process is detailed in Section 6.4 in the REF Specialist Input 

Hydrology and Hydraulic Assessment Report. The proposal does not include high risk components such as 

tunnels or water treatment facilities. The road immunity requirement is a relative measure with respect to 

existing road network road immunity and is therefore unaffected by climate change. In addition, property 

impacts are a relative assessment compared to existing conditions and are unaffected by climate change. 

Water Sensitive Urban design features would be addressed during detailed design. 

A review of flood impact mapping with respect to flood modelling gridded results indicate that current map 

zoom encompasses all significant (non-artefactual) flood impacts upstream and downstream of the 

proposal for events defined in scope. In general, local flooding flood impacts would not propagate far 

upstream or downstream of post-developed scenarios and is demonstrated in flood maps. The selected 
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map views must achieve a balance to observe details for requirements regarding flood trafficability; and 

also far enough to observe flood impacts to properties upstream and downstream of the proposal of which 

the current view achieves. 

Other design suggestion 

Issue description 

Council suggests adding an additional culvert across Mulgoa Road on the northern side of Jamison Road. 

Response 

Road levels are maintained and not raised as to prevent adverse upstream flood impacts and it is 

confirmed that trafficability requirements are maintained as per existing. Flood impact mapping up to and 

including the 100 year ARI demonstrate that properties at the Panthers Precinct would have improved 

flooding outcomes (lower flood levels) as a result of the road design (refer flood map figures B31.03, 

B32.03, B33.03 and B34.03 of Appendix A to the Hydrology and Hydraulic Assessment Report in the REF). 

It is demonstrated that flood requirements are met with the current design and no properties are adversely 

flood affected. As such, the additional culvert is not required.  

Transport has arranged targeted discussions with Council to assess the need for an additional culvert along 

Jamison Road. Transport has forwarded all required documents to Council for review. Should Council seek 

additional scope to include this culvert for Council flood mitigation strategies to the Mulgoa Road upgrade, 

discussions with Transport are required and to be agreed upon. 

3.3.5 Landscape character and visual 

Biodiversity impacts 

Issue description 

Council have recommended the following design suggestions: 

• New street trees to provide urban canopy. Council has expressed that there is inadequate canopy 

planting, particularly on the western side of the design. Informal tree planting arrangement is 

appropriate given the streetscape character. An increase in green cover on both sides of the road 

corridor and to quantify canopy and green cover. 

• As planting in medians would be maintained by Transport contractors, the character and long-term 

appearance of planted areas should be agreed with Council as well as their maintenance 

specifications.  

• The Peppercorn tree (Schinus mole (var. areira)) is not to be planted or incorporated in the 

landscaping design. 

• The current removal of 0.79ha of CEEC/EEC as well as the removal of 8.57ha of vegetation needs 

further assessment due to the impacts on amenity, cooling/urban heat island along the Mulgoa 

Road strip. 

Response 

Canopy planting and urban street trees have been included in the current design. This has been 

considered in the Urban and Landscape Design report (Appendix V of the REF) and in section 6.11 of the 

REF. Planting strategies would be provided during detailed design. Maintaining a mature canopy and 
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planting mature trees has been considered in the proposal design. Transport would continue to consult with 

Council. 

Transport notes Council’s request to not use the Peppercorn tree. This would be considered during detailed 

design. 

Transport notes council suggestion to reduce CEEC and EEC removal. Vegetation removal has been 

minimised as far as practical for the design. 

Overall, the proposal has been designed with consideration to Council’s Cooling the City Strategy. 

Opportunities to minimise increases in urban heat have been considered during the development of the 

proposal and including minimising vegetation removal, substantial tree planting and adoption of untinted 

concrete for the shared path (as per Penrith City Council’s suggestion).  

While the design for the proposal has been specifically refined to minimise removal of vegetation, where 

possible, the removal of several trees along Mulgoa Road is unavoidable for construction of the proposal. 

Transport has also committed to contribute to the ‘Greening our City’ Premier’s Priority, which includes a 

pledge to plant one million trees by 2022 and five million trees by 2030. As such, Transport would maximise 

opportunities to plant trees as part of the proposal. Tree planting is proposed to be maximised along the 

edges of the road corridor and wide central median, where practical, however it is noted that this would 

need to be considered alongside safety and other design requirements.  

Tree planting opportunities have also been limited by the provision for future widening and utilities 

allocation along Mulgoa Road. Any vegetation planted would be required to meet minimum tree and shrub 

planting sizes identified in the Landscape Design Guideline (RMS, 2018), which would be confirmed during 

detailed design 

Other design suggestion 

Issue description 

Council have recommended the following design suggestions: 

• Realign path to retain existing trees along the interface with open space.  

• Reconsider the alignment (offset to road) of noise walls so they provide more space and volume for 

trees and planting. 

• The purpose of the retaining wall and drainage swale at 111 Mulgoa Road is unclear. 

• The proposal needs to comply with Council's Water Sensitive Urban Design policy and Cooling the 

City Strategy. 

Response 

The proposal priorities expected growth and safety in the area, as well as minimising the area required for 

property acquisition. Therefore, realigning the path to retain further existing trees is not considered feasible. 

The current design was considered the best option due to space limitation. The REF outlines mitigation 

measures to reduce negative landscape character and visual impacts. Mitigation measures include;  

• Preparation of an Urban Design Plan that includes various design treatments (e.g. retaining walls, 

procedures for monitoring and maintaining landscaped areas) 

• Landscape plan that incorporates detail regarding strategic planting 

• Connectivity, noise walls and pedestrian portals. 

Noise wall design would be further developed during detailed design. 
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Compound Site 2 is located at 111 Mulgoa Road as shown in Figure 3-19 in the REF.  

The proposal would refer to sections 3.2 and 3.3 of Council’s Water Sensitive Urban Design (WSUD) 

policy, Council’s WSUD Technical Guidelines and Cooling the City Strategy in design report during the 

detailed design phase. 

Urban design and landscaping 

Issue description 

Council has requested that shared user paths be shaded by a canopy to reduce heat impacts in summer. 

They have also indicated that Transport is required to select trees from Council’s tree list or ‘Which plant 

where tool’. 

Response 

Canopies for shared user paths have been considered in the current design. Safeguard V2 – Planting, in 

section 6.11.4 of the REF indicates various landscaping treatments that would be considered such as 

planting trees at regular intervals to provide a ‘boulevard’ treatment, maintaining roadside vegetation where 

possible, and improving localised microclimates and conditions by providing urban cooling through tree 

shade and urban heat island considerate materials.  

Tree selection would be during detailed design and Transport would consider Council’s tree list in this 

process. 

3.3.6 Noise and vibration 

Construction impacts 

Issue description 

Council has stated that highly intrusive night works should be minimised and not undertaken over multiple 

consecutive nights. 

Response 

The construction program would be determined in the delivery stage with consideration to noisy night 

works. Out of hours work would be undertaken in accordance with Interim Construction Noise Guideline 

(ICNG) (DECC, 2009) and Construction Noise and Vibration Guideline (CNVG; Roads and Maritime, 2016). 

Respite periods would be provided in line with these guidelines during out of hours work. 

Mitigation measures 

Issue description 

Council asks that the following mitigation measures are considered in regard to noise walls, retaining walls 

and hard elements: 

• Consider indigenous, cultural and environmental heritage in the designs 

• Patterning on the residential side at access points should be considered for improved community 

amenity. 

• The visual impact of noise walls should be mitigated in addition to shadowing and access 
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• The design of noise walls and hard elements should not rely on vegetation alone to mitigate their 

visual impact. 

• A public art strategy should be prepared to inform these discussions. 

• The height of retaining walls should be restricted so safety fencing is not required that would have a 

negative visual impact 

• Avoid throw screens where they conflict with views to the River and Mountains 

• Consider that proposed noise walls may be susceptible to graffiti, with vegetation screening to be 

considered.  

Council has also made the following requests regarding noise and vibration mitigation measures: 

• The CNVMP is required to detail the exact strategies to mitigation and minimise noise impacts. 

• Mitigation measures to be implemented to operational noise 

• Need to address whether other at-property treatments would be determined for properties that are 

not protected by noise walls. 

Response 

Consultation with Penrith City Council would be ongoing. The design suggestions above would be 

addressed in detailed design and implemented where feasible. 

Construction Environmental Management Plans would be produced prior to construction. These plans 

would detail strategies for noise impact mitigation. Transport would investigate the potential for any early at 

property operational treatments before construction commences to maximise the benefit. 

A Noise and Vibration Assessment Memo (Appendix E) has been completed since the public display of the 

REF to assess the potential operational noise impacts of the increased proposal boundary. The memo 

identified two additional sensitive receivers (childcare facilities) that should be considered for noise 

mitigation at the north end of stage 2. 

3.3.7 Non-Aboriginal heritage 

Mitigation measures 

Issue description 

Council has asked Transport to complete archival recording for the Workmen's Cottages and Jamisontown 

Uniting Church prior to work starting. 

Council notes that heritage mitigation measures are to be implemented. These include developing a 

Construction Heritage Management Plan, undertaking site inductions, preparing an Unexpected 

Archaeological Finds protocol, and conducting vibration monitoring. 

Response 

Heritage mitigation measures have been outlined in sections 6.6.4 and 6.7.4 of the REF. These include 

measures for non-Aboriginal and Aboriginal heritage and would be implemented by the construction 

contractor. Compliance would be tracked through an audit programme and monitoring, with Transport 

providing oversight. Examples of these measures include: 

• An Aboriginal and Non-Aboriginal Heritage Management Plan would be prepared in accordance 

with the Procedure for Aboriginal cultural heritage consultation and investigation (Roads and 
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Maritime, 2012) and Standard Management Procedure - Unexpected Heritage Items (Roads and 

Maritime, 2015) and implemented as part of the CEMP. 

• The Standard Management Procedure - Unexpected Heritage Items (Roads and Maritime, 2015) 

would be followed if an unknown or potential Aboriginal object/s, including skeletal remains, heritage 

items, archaeological relics or potential relics are found during construction. 

• Site inductions and heritage awareness training should be undertaken. 

• Requirements for noise and vibration monitoring would be conducted as part of the NVMP. 

Other 

Issue description 

Council has asked that the REF be referred to Heritage NSW for feedback 

Response 

The heritage assessment was undertaken in accordance with Heritage NSW guidelines. No consultation 

was required. 

3.3.8 Other impacts 

Cumulative impacts 

Issue description 

Council has requested that Transport undertake a cumulative impact assessment that considers the 

impacts of long-term construction activities on road congestion, safety, and urban amenity 

Response 

The REF assesses the cumulative impacts of surrounding projects. Cumulative impacts in relation to traffic, 

noise and air quality have been identified. Various other construction projects have been identified in 

nearby areas. For example, Castlereagh Road and other sections of Mulgoa Road. All nearby construction 

projects would generate additional traffic, contributing to cumulative impacts. The completion of these 

projects would have cumulative benefits to traffic flow.  

The construction of these proposals at the same time would potentially lead to short term cumulative noise 

and air quality impacts.  

Ongoing consultation will occur with relevant stakeholders.  

Environmental management 

Issue description 

Council has stated that a Waste Management Plan prior to construction that applies the principles of a 

circular economy is required.  

Response 

Waste Management Plans would be produced as part of the CEMP during detailed design. 
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3.3.9 Out of scope 

Fauna connectivity/habitat 

Issue description 

Council has requested that Transport include habitat replacement for trees being removed in Howell Oval/ 

Panthers Stadium and Complex in the revised plans. 

Response 

Transport has noted this suggestion for future upgrades. However, this suggestion is outside of the 

proposal scope. 

3.3.10 Proposal design and construction 

Compound site location 

Issue description 

Council requests that the location of proposed compounds is determined, and dilapidation reports provided 

by Transport prior to construction. 

Response 

Mitigation measure TT10 states that a road dilapidation report must be prepared before use of any local 

roads by heavy vehicles. This report would be completed for all roads that are to be impacted through the 

use of compound sites. The location of the proposed compounds are: 

• Compound site 1 would be located in the northern portion of community parklands associated with 

the Glenmore Loch on 1 Lot 201/DP1027600 

• Compound site 2 would be located on Lot 111/DP260265. The site is currently used as a 

construction ancillary facility by Transport for NSW for the upgrade of the adjacent upgrade of 

Mulgoa Road. 

• Compound site 3 would be located to the west of the Paceway (Anëldriva Park) on Lot 

12/DP1176987. 

• Compound site 4 would be located on cleared land on Lot 10/DP717196. The site is currently in use 

as a construction compound site for the Jane Street and Mulgoa Road upgrade project. 

Further detail regarding compound sites is outlined in section 3.4 of the REF. 

Construction methodology 

Issue description 

Council has made the following design suggestions: 

• Footpaths – 1.5m wide is adequate and to the Penrith City Council standard for western side of 

Mulgoa Road. 0.5m from the designed 2.0m can be utilised for necessary street tree root volume 

• Oxide in paths is not supported in these stages. Paths with oxide are limited to the extent of Penrith 

CBD in accordance with the Penrith City Centre Public Domain Manual. It is not relevant outside this 

context. Ongoing footpath restorations would use plain concrete, without oxide or other special 

treatment. 
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• Make sure major underground infrastructure does not impact the ability to provide large canopy tree 

planting - provide additional space through land acquisition where this conflict arises.  

• Council requests relevant Council officers managing the Jamison Road upgrade project are 

consulted on design, as it interfaces with stage 5 of the proposal. 

Response 

The current design of 2 metres footpaths provides for equal access provision and is consistent with all other 

stages of the Mulgoa Road upgrade. Transport notes Council’s suggestion surrounding oxide paths. Other 

options would be further considered during detailed design.  

Underground utilities have been considered in the design to minimise impacts. 

Additional space through land acquisition has been considered in the proposal. Transport will continue 

ongoing consultation with Penrith City Council on this proposal, specifically members working on the 

Jamison Road upgrade 

Design clarification/discrepancies 

Issue description 

Council has requested clarification on proposed signalised pedestrian crossing at Mulgoa Road and Union 

Road due to inconsistencies between the REF and design drawings.  

Response 

The arrangement agreed was that the right turn movement was allowed in Union Road. An access point 

was developed along  Carpenter's road.  

Other 

Issue description 

Council has requested that all streetlights are to be efficient LEDs in order to reduce greenhouse gas 

emissions.  

Response 

LED street lighting is currently proposed and is incorporated in the mitigation measures. 

Other design suggestion 

Issue description 

Council has made the following suggestions regarding the proposal design:  

• Request to liaise with Council to understand changes to the Penrith City Centre Public Domain 

Manual. 

• Request to provide increased safety and amenity for pedestrians crossing at unsignalised streets. 

• Consideration of a new four-way traffic signalised intersection at Mulgoa Road, John Tipping Grove 

and Carpenter site instead of Union Road signal. 

• Request use of structural plantings and other design features to highlight key intersections. 

Response 

Transport notes the request from Council for consultation regarding the Penrith City Centre Public Domain 

Manual and ongoing consultation with Council would occur.  
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Safety is a key driver of the proposal. The current design complies with Transport's approach on roads and 

has been checked through road safety audits. The proposal has been designed to NSW and Australian 

engineering, road safety, environmental and transport planning standards developed by Transport, 

Austroads and Standards Australia Options were considered several years ago with the preferred option 

communicated and discussed with Council at the time. 

Regarding structural planting, landscape design would be reviewed in conjunction with Council during 

detailed design.  

Transport will continue to consult with Council. 

Public transport provision 

Issue description 

Council has identified that the bus zone in front of 7-Eleven (Lot 1/DP778772) should be relocated south to 

avoid conflict with vehicles from this driveway.  

Response 

Transport notes that the location of the stop is not proposed to be located in front of 7 Eleven and is 

proposed further south of the 7-Eleven within the kerbside lane. This is the design that has been assessed 

in the REF. 

Safety 

Issue description 

Council has made the following requests in regard to safety of the proposal: 

• Request the proposal addresses merge conflicts  

• Requests a 2-stage crossing on north leg of Mulgoa Road and Jamison Road intersection is 

provided to improve pedestrian safety 

• Recommend lighting along the entire length of the proposal due to the increased pedestrian and 

cyclists’ activity that is expected upon completion of the upgrade. 

Response 

Merge conflicts have been noted by Transport. These would be reconsidered during road safety in detailed 

design. However, based on the concept design, the risk profile is deemed acceptable. A two-stage crossing 

on the north of Mulgoa and Jamison Road intersection would be provided to improve pedestrian safety. 

Transport notes that the proposal design complies with current Australian lighting standards. Street lighting 

has been provided along entire corridor for the proposal and would be further reviewed during detailed 

design. 

Shared path design 

Issue description 

Council has requested bike lanes separated from road users.  

Response 

The proposal does not include separate cycle lanes. However, a shared path is proposed on the eastern 

side of Mulgoa Road for the length of the proposal. Cyclists are not prohibited from riding on the road. 

Future upgrades may have the potential to widen the path from 3.5 to 4.5 metres as the current design 
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does not preclude separate bike lanes. However, this would not be upgraded unless separate cycle lanes 

are considered necessary, dependent on usage. 

3.3.11 Proposal needs and options 

Project benefits  

Issue description 

Council expressed their support for the proposal, however noting that it needs to reflect the strategic scenic 

corridor between Penrith and the airport. 

Council also requests that Transport outline how the proposal meets the Movement and Place framework. 

Response 

Transport notes Council’s support for the proposal and would refer to the Movement and Place Framework 

in the design report and the Road Network Plan (Transport, 2020) to inform the detailed design.  

3.3.12 Socio-economic, property and land use 

Compound site location 

Issue description 

Council requests access to the public must be appropriately restricted during operating hours of the 

compound site and well secured after hours.  

Response 

The compound sites would have appropriate fencing and signage to secure the sites, during operation and 

out of hours. Members of the public would not be permitted onto the sites and visitors would be required to 

sign in. Continued consultation with Council in regard to compound sites would occur. 

Property acquisition 

Issue description 

All land acquisition from council owned lands must occur in accordance with the Land Acquisition (Just 

Terms Compensation) Act 1991. Council's Property Development Department are to be consulted directly 

as part of the initial consultation and contact period including receipt of an Opening Letter issued by 

Transport to formally commence the acquisition process. All correspondence should be directed to Penrith 

City Council’s Property Development Department. 

Response 

Transport notes the need to consult with the Property Development Department and provide an Opening 

Letter to formally commence acquisition of any Council owned lands. Transport would follow this process 

for all Council owned land acquisitions required as part of the proposal. 
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3.3.13 Traffic and transport 

Construction impacts 

Issue description 

Council has requested that pedestrian pathways leading to Mulgoa Road stay open during construction, 

where possible.  

Response 

This has already been considered in the proposal. Access for pedestrians and cyclists would be maintained 

during construction. In some work areas, detours and alternative temporary pathways around construction 

areas may be required to safely maintain access for pedestrians and cyclists. Refer to section 6.2.3 of the 

REF.  

Shared path design 

Issue description 

Council states that shared path treatment should be implemented on Preston Street to improve path safety 

and maintain continuity. 

Response 

The proposal design replicates the existing conditions and vehicles maintain priority along this corridor. 

Users of the shared path are required to continue to give way to vehicles, as per existing conditions.  

Other design suggestion(s) 

Issue description 

Council has made the following comments regarding the design: 

• Request specific bus stop and shelter designs 

• Request pedestrian crossing and bicycle crossing lanterns on approached to traffic signals 

• Request local traffic entry to Gibbes Street 

• Request alternate access arrangements requested for 54 and 60 Gibbes Street 

• Request relocated Glenmore Parkway locality identification sign 

• Request alternative options to mitigate central median strip prohibiting motorists turning right in and 

out of driveways at Gibbes Street/Loftus Street (U-turn facility) and at Gibbes Street/Spencer Street 

(Roundabout). 

Response 

As per design standards, the request for bus stop and shelter designs, pedestrian crossing lanterns and 

local entry to Gibbes Street would be included in the detailed design.  

The affected property requiring alternate access arrangement is only 56 Gibbes Street. The required 

property adjustments would be developed in consultation with the property owner. The rear access off 54 

Gibbes Street is not the formal access for the premises. 

The relocation of Glenmore Parkway locality identification signs would be included in detailed design and in 

consultation with the Council's Asset Management Team.  
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Current design reflects the safety needs of the upgrade. The central median is raised only at the necessary 

location, the remaining part of the design is painted chevron markings that can be crossed. 

3.3.14 Water quality and soil 

Environmental management 

Issue description 

Council provided the following comments relating to environmental management of water quality and soil: 

• The Erosion and Sediment Control Plan should include regular onsite monitoring/induction and 

schedule/checklist. 

• A Water Quality Monitoring Plan would be required. Council request surface water and ground 

water to be tested before any disposal to minimise risk of contamination. 

• Request the Contaminated Land Management Plan is required is submitted to Council for further 

assessment once its complete. 

Response 

The proposal impacts have been assessed in the REF and mitigation measures recommended for any 

identified potential impacts. This includes preparing and implementing Construction Environmental 

Management Plans (CEMP) and recommended proposal specific mitigation. The Erosion and Sediment 

Control Plan would be prepared as part of the CEMP and include measures for regular onsite monitoring, 

site inductions and schedules and checklists to be completed on-site. 

A surface water and groundwater assessment has been carried out for the proposal in accordance with 

relevant guidelines and is attached as Appendix G to the REF. Mitigation measures recommended to be 

implemented during detailed design and construction are outlined in Section 6.5.5. 

A Soil and Water Management Plan (SWMP) would be prepared and implemented as part of the CEMP to 

manage water quality impacts during construction of the proposal, as per mitigation measure SW1. The 

SWMP would identify all reasonably foreseeable risks relating to soil erosion and sedimentation, 

dewatering and water pollution and describe how these risks would be addressed during construction. This 

would include the preparation and implementation of a site-specific Erosion and Sediment Control Plan 

(ESCP) (refer to standard mitigation measure SW2). Additional operational stormwater quality treatment 

opportunities would also be investigation during detailed design and in consultation with Council, as per 

mitigation measure SW10.SW10 addresses safeguards to address water pollution impacts. It states that 

additional operational stormwater quality treatment opportunities should be investigated during detailed 

design in consultation with Council.   

Transport would provide a copy of the ESCP to Penrith City Council. The Contaminated Land Management 

Plan would also be provided to Council for information; however, construction of the proposal would not be 

contingent on Council assessment of the plan. 

Mitigation measures 

Issue description 

Council has stated that they are satisfied with the Detailed Site Investigation (DSI), however request all 

mitigation measures detailed need to be followed. 
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Response 

Transport notes that Council is satisfied with the DSI and confirm that all recommendations would be 

implemented by the construction contractor. Compliance would be monitored through their on-site 

management systems such as auditing programs. 

Other 

Issue description 

Council supports the installation of the two Gross Pollutant Traps (GPT). They have requested to receive 

the detailed engineering plans.  

Response 

Transport notes Council’s support for the installation of the GPTs and would continue to consult with 

Council on the design. Plans would be provided to Council as requested. 

3.4 Endeavour Energy 

3.4.1 Proposal design and construction 

Other design suggestion 

Issue description 

Endeavour Energy requests the following infrastructure is to be installed: 

• Two sets of transmission circuit duct routes along the section of Jamison Road to Union Road. 

These would be used for supply to a future major substation in Penrith South.  

• Distribution duct road crossings at various locations.  

Response 

The requirements to adjust and/or relocate existing utilities would continue to be refined during detailed 

design. This would also include further consideration of planned future utilities noted by Endeavour Energy 

within the proposal area to avoid potential design conflicts and allow for growth in the area. Transport would 

consult further with Endeavour Energy and use their input to inform detailed design.  
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4. Changes to the proposal  

Following exhibition of the REF, the proposal design has been refined (referred to as ‘the revised design’) 
in response to stakeholder feedback and further progression of the design.  

Figure 4-1 to Figure 4-3 indicate the locations where design changes are proposed in the revised design 
compared to the design outlined in the REF. 

The design changes include: 

• Changes to road drainage and supporting infrastructure along Mulgoa Road, including replacing a 

swale in stage 2 with roadside drainage pits. This allowed for a reduction of property acquisition to 

private properties along Mulgoa Road in stage 2  

• Widening of the road shoulder on Mulgoa Road west of Glenmore Parkway  

• Changes in pedestrian road crossing designs at the Batt Street and Jamison Road intersections 

• Removal of a retaining wall in front of the Mazda dealership (Lot 100/DP1058901) in Stage 5A  

• Minor adjustment to the original proposal area in stage 2 to allow for connection of utilities and tie in 

with stage 1 

• The road design amended to improve flooding conditions at Ransley Street and Mulgoa Road 

intersection. This involved changing the height between the inner and outer edge of the road 

pavement (superelevation). 

• Local footpaths added behind proposed noise walls to provide the community with better 

connectivity.
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Figure 4-1 Revised design stage 2
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Figure 4-2 Revised design stage 5A 
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Figure 4-3 Revised design stage 5B 
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4.1 Changes to footpaths 

The revised design includes the extension of the pedestrian footpath along Mulgoa Road to Gibbes Street 

enabling pedestrians to access the local streets north of Mulgoa Road in Stage 2. 

4.2 Changes and corrections to proposal boundary and property acquisition 

The revised design has resulted in changes to the proposal boundary and property acquisition. The 

majority of these changes have achieved a reduction of property acquisition in response to community 

feedback. Some minor increases to the proposal boundary were required to facilitate the constructability of 

the proposal.  

Areas of changed property acquisition include: 

• Property acquisition on the south side of Mulgoa Road, west of Glenmore Parkway, has been 

reduced in response to community feedback. Drainage at this location has been changed (refer to 

Section 4.3) to facilitate this reduction. The overall reduction in property acquisition across seven 

properties is about 2079 square metres.  

• Acquisition would be reduced by about 240 square metres at the Schoolhouse Creek culvert as no 

permanent works are required to the existing culvert headwall.  

• Property acquisition at the Mazda Dealership (Lot 100/DP1058901) has been reduced by about 68 

square metres to facilitate requests by the property owner. This has been achieved by removing the 

retaining wall outside the dealership.  

• The area of acquisition at the corner of Stuart Street and Mulgoa Road (26/DP456311) has been 

reduced by about 121 square metres. 

• The proposed area of partial acquisition of Penrith Panthers, as shown in Figure 4-6, has been 

confirmed and incorporated in the current property works plans.   

Areas of changed proposal boundary include: 

• The proposal boundary has been slightly increased at Showground Creek to allow for new pipe 

outlets and a bespoke headwall structure on the existing culvert. Temporary acquisition has 

increased by 23 square metres.  

• The proposal boundary would need to increase slightly to allow for a new water main connection to 

existing infrastructure between Batt Street and Stuart Street on the East side of Mulgoa Road 

adjacent to Lot 33/DP774214. Temporary acquisition would be increased by about 22 square 

metres.  

• The proposal boundary has increased from the intersection of Mulgoa Road with Jeanette 

Street/Factory Road to the M4 Western Motorway. This change ties in stage 2 with stage 1 and 

expands the area of acquisition by 1925 square metres all within road reserved. The revised design 

includes this change to facilitate all median and line marking works required to properly tie in with 

stage 1 design.  

In addition to the above, there is a minor correction to the proposed area of partial acquisition of Penrith 

Panthers. The minor amendment depicted in Figure 4-6 confirms the need to partially acquire Lot 2 in 

DP1263697. This property acquisition was assessed as part of the REF, however the lot was not included 

in Table 3-9 and Figure 3-24 of the REF. It is noted that Lot 2 in DP1263697 and Lot 2 in DP1241942 are 

required to be dedicated under Planning Agreement - Road Works dated 28 November 2012, as varied by 

the Deed of Variation to Planning Agreement between Penrith City Council, Mulgoa Road (No.1) Pty Ltd, 

Penrith Rugby League Club Limited and Transport for NSW dated 16 December 2020. 
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Figure 4-4 Proposed property acquisition stage 2
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Figure 4-5 Proposed property acquisition stage 5A 
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Figure 4-6 Proposed property acquisition stage 5B 
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4.3 Changes to drainage 

The drainage design has been refined since display of the REF. These changes have been made to reduce 

property acquisition and improve flooding conditions. This includes the following: 

• Removal of the swale on the south side of Mulgoa Road in stage 2 to reduce the amount of property 

acquisition required. The number of drainage pits along the kerbline would be increased as a result 

to capture the increase in water f lows reaching the road, with a pit every 5 to 10 metres. The road 

shoulder would also been increased from 0.5 metres to 2 metres to accommodate the potential 

increase in overflows.  

• Installation of new pipe outlets and headwall structure at the Showground Creek culvert in stage 5B.  

• Installation of a bund from Ransley Street to 50 metres from Showground Channel to match the 

existing bund.  

• Modifications to the drainage at the southbound sag point near Howell Oval  

• Removal of the additional Jamison Road culvert as it has been determined to not be required. 

Ongoing coordination is recommended during detailed design with Transport and Council for the 

potential construction of the northern culvert as it relates to a Council wide flood mitigation strategy. 

• Re-instatement of the existing bund opposite the car park at Aneldriva Park reducing overland flow 

entering the road low point in frequent and rare events.  

4.4 Changes to road design 

In response to Transport comments on the concept design and community feedback, the revised design 

includes minor changes to the road design. This includes the following: 

• Exclusion zone of utilities and other assets included north of Jamison Road intersection 

• Provision of a single crossing on both legs of Mulgoa Road at Batt Street intersection 

• Provision of staged crossings on both legs of Mulgoa at Jamison Road intersection 

• Change to the road alignment of Mulgoa Road northbound opposite Preston Road 

• Modifications to the southbound low point near Howell Oval which in conjunction with drainage 

design has reduced the ponded flood level by 9 mm  

• The road design amended to improve flooding conditions at Ransley Street and Mulgoa Road 

intersection. This involved changing the height between the inner and outer edge of the road 

pavement (superelevation). 

4.5 Changes to utilities 

Adjustments to water and sewer utilities are required due to the proposed changes to road design. These 

include the following: 

• Stage 2: New proposed watermain on the eastern side of Mulgoa Road, proposed new DN100mm 

watermain on the western side of Mulgoa Road from Spencer Street to Factory Road/ Jeanette 

Street  

• Stage 5A: Decommission existing watermain now affected by proposed roadworks and disconnect 

existing potable water main and lay new main 
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The proposal would require adjustments of several sewer mains. These include the following: 

• Stage 2: Proposed bypass moved back behind the new kerb on the western side, proposed sewer 

moved closer to boundary and away from road and other utilities, decommission existing sewer and 

replace with new, wastewater line at School House Road to be disconnected and removed  

• Stage 5A: Adjustment to three existing sewers. This adjustment would be investigated further during 

detailed design to detail if it can be avoided. 

• Stage 5B: Adjustment to four existing sewers. This adjustment would be investigated further during 

detailed design to detail if it can be avoided. 
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5. Environmental assessment 

As a result of the changes to the proposal outlines in Chapter 4, additional environmental assessment was 

required. This chapter describes the additional assessment carried out for the revised proposal since the 

exhibition of the REF and identifies changes in potential impacts of the proposal compared to those 

identified in Chapter 6 of the REF. The following sections assess changes due to the revised design 

against each environmental assessment discipline. As the revised proposal is generally located within or 

immediately adjacent to the proposal area outlined in the REF, there would be negligible changes to the 

existing environment or impacts as outlined in the REF.  

5.1 Biodiversity 

5.1.1 Methodology 

To comply with the BC Act, a Biodiversity Assessment Report (BAR) was completed as part of the REF. 

The BAR was prepared following the Transport Biodiversity Guidelines which is in accordance with NSW 

State legislation (BC Act). Due to minimal design changes following display of the REF, no further 

assessment on biodiversity has been undertaken for this submissions report.  

5.1.2 Potential impacts 

The revised design provides an additional footpath as mentioned in section 4.2 and would have a minimal 

impact on biodiversity. This area was previously surveyed as part of the BAR and vegetation to be removed 

includes minimal planted roadside grass and street trees. No mature trees and no hollow-bearing trees 

would be impacted. No TECs or PCTs would be impacted as a result of the design change. Therefore, no 

further offset obligations would be triggered by this design change. It is estimated that about 0.02 hectares 

of additional vegetation would be removed. 

The REF states that the proposal would impact a total of 0.79 hectares of native vegetation. Most of which 

is Cumberland River-Flat Forest and the remainder is Cumberland Shale Plains Woodland. In addition, 

0.29 hectares of the planted vegetation (Cumberland Swamp Oak Riparian Forest) would be removed. A 

total of 8.57 hectares of street trees, plantings and exotics would be removed. Including the 0.02 hectares 

of vegetation to be removed as a result of the design change, this would increase the total removal of street 

trees, plantings and exotics to 8.59 hectares. 

No other design changes would likely have an impact on biodiversity, however additional microbat surveys 

were carried out to confirm their presence since public display of the REF. In particular, the threatened 

Southern Myotis bat (Myotis macropus) was targeted as it is known to roost and breed in transport 

structures (ie certain culverts and bridges). The BAR determined that School House Creek and the culvert 

under Mulgoa Road was the only potentially suitable habitat for call detection surveys.  

Suitable survey conditions allowed the Anabat placed at School House Creek between Monday 28 March 

to Friday 2 April 2022. Analysis of calls determined that four species of microbat (including Southern Myotis 

and non-threatened species Mormopterus spp., Vespadelus spp., and Chalinolobus gouldii) were present 

in the airspace above the Anabat call detector during the survey. This indicates the conditions were likely to 

be favourable for microbat activity and survey. The results demonstrate some of the possible species that 

were foraging in this location during the time of the survey. The BAR suggests that the culvert under School 

House Creek may provide habitat for cave-roosting microbat species. Survey for roosting microbats was 

not conducted as part of the BAR due to access restrictions caused by high water levels.  
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Given the Southern Myotis was recorded during Anabat surveys, there is potential that the School House 

Creek culvert underneath Mulgoa Road provides suitable roosting and potentially breeding habitat for this 

species. TfNSW has developed the Microbat Management Guidelines to assist projects in survey and 

assessment of transport structures to ensure potential impacts to these three species are identified and 

managed correctly. These guidelines provide a step by step process to first identify, assess and then 

manage potential impacts. The first step is to undertake a survey of the structure to identify if there are any 

roosting microbats and determine the suitability of the structure for roosting/breeding (ie searching for 

roosting opportunities – expansion gaps, lift holes, scuppers, etc). The guidelines require surveys are done 

during a seasonal period that will ensure detection of these species should they be present (ie Bent-winged 

Bat species do not breed in transport structures, so they will be absent through spring/summer in maternity 

caves). Where surveys determine these species are present, or there is suitable habitat, a microbat expert 

would be engaged to provide advice and if necessary, prepare a microbat management plan. 

The additional surveys indicated that microbats are present in the culvert and are likely one of the following 

species: 

• Southern Myotis (Myotis macropus) 

• Little Bent-winged Bat (Miniopterus australis) 

• Large Bent-winged Bat (Miniopterus orianae oceanensis). 

5.1.3 Revised safeguards and management measures  

An additional safeguard has been included as B7. This requires that where microbats are present and 

impacted within a structure, a Microbat Management Plan is to be developed by a suitably qualified 

microbat expert in consultation with Transport Biodiversity Officer. The Microbat Management Plan would 

be incorporated into the Flora and Fauna Management Plan. 

5.2 Traffic and transport 

5.2.1 Methodology 

A Traffic and Transport Impact Assessment was prepared by SMEC for the REF (refer to section 6.2 of the 

REF and Appendix D of the REF). This assessment included traffic modelling for operation for the AM and 

PM peak scenarios in 2031 and 2041 for both with and without the proposal. 

No additional traffic modelling was carried out as the revised design is not expected to impact on traffic and 

transport. The changes adopted were identified as recommended design improvements during the 

assessment carried out for the REF. 

5.2.2 Potential impacts 

The extension of the pedestrian footpath along Mulgoa Road to Gibbes Street would have a positive impact 

on the community. This would provide a safer option for pedestrians to access the local streets north of 

Mulgoa Road in Stage 2. 

5.2.3 Revised safeguards and management measures 

No further safeguards or management measures would be required as result of the design changes. 
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5.3 Noise and vibration 

5.3.1 Methodology 

A Noise and Vibration Impact Assessment was prepared by SLR for the REF (refer to section 6.3 of the 

REF and Appendix E of the REF) to assess the potential noise and vibration impacts during construction 

and operation of the proposal. This assessment included identification of noise sensitive receivers near the 

proposal, monitoring of existing background noise levels (including traffic count surveys) and noise 

modelling using SoundPLAN V8 software. 

Since display of the REF, a construction and operational Noise and Vibration Assessment Memo 

(Appendix E) has been completed by SLR for the change in proposal boundary at the northern end of stage 

2 as shown in Figure 4-4. This memo involved: 

• Update and re-run of the noise model 

• Re-analysing data  

• Determining potential operational impacts for receivers adjacent to the extended area 

• Determining whether further safeguards and management measures are required. 

No further noise monitoring or modelling was required to assess the other revised design changes. 

5.3.2 Potential impacts 

During construction, the additional sensitive receivers triggered as a result of the extended proposal area 

are further from the proposal boundary than sensitive receivers were from the original proposal boundary 

assessed in the REF. As these additional sensitive receivers (two childcare facilities) are expected to have 

less of an impact than those previously assessed in the REF, the worst-case scenario levels would not 

change. Therefore, there is not expected to be an increase in construction noise and vibration impacts than 

what was outlined in the REF. Refer to Appendix E for more detail. 

During operation, two childcare facilities (Lot 143/DP876948) considered ‘other sensitive’ receivers shown 

in Figure 5-1 are expected to be above the relevant trigger levels. As the proposal progresses, these two 

‘other sensitive’ receivers should be reviewed to determine whether they are eligible for noise mitigation 

measures. This would require further inspections of the receivers to confirm assumptions made in the noise 

modelling (such as the assumption that the buildings have openable windows). 

No further receivers were expected to be above the relevant trigger levels for operation. 
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Figure 5-1 Change in operational noise impacts  

5.3.3 Revised safeguards and management measures 

An additional mitigation measure has been included as NV12 to complete a detailed assessment of noise 

and vibration impacts during detailed design to verify potential noise impacts and confirm any necessary 

treatment options during construction and operation. 

Mitigation measure NV11 has been updated to include at property treatments as well as noise walls. The 

revised measure also includes detail regarding the timing of noise wall installation. This would be reviewed 

during detailed design with an aim to construct noise walls as early as possible during construction phase. 

The Noise and Vibration Assessment Memo did not identify any further safeguards and management 

measures would be required as a result of the change to the proposal boundary at the north end of stage 2. 
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However, the two ‘other sensitive’ receivers (childcare facilities) identified as being above the relevant 

trigger levels for operation should be considered when implementing NV12 and any other relevant noise 

and vibration safeguards and mitigation measures. 

5.4 Hydrology and flooding 

5.4.1 Methodology 

A Hydrology and Hydraulic Assessment was prepared by SMEC for the REF (section 6.4 of the REF and 

Appendix F of the REF) to assess the potential hydrology and flooding impacts during operation of the 

proposal.  This assessment included hydraulic modelling using TUFLOW and 12D software to assess the 

impacts of the proposal on the local catchment flood behaviour. This report was updated in July 2022 to 

reflect the revised design (refer to Appendix C). 

5.4.2 Potential impacts 

The revised design accommodates for better flooding hazard conditions across the whole alignment and 

reduces property acquisition in Stage 2. The potential impacts for the proposed design changes include: 

• Removing the swale and replacing it with drainage pits along Mulgoa Road, west of Glenmore 

Parkway is not expected to have negative flooding impacts. This is due to the number of drainage 

pits included, with a drainage pit every five to 10 metres. The road shoulder would also increase in 

width from 0.5 metres to two metres to accommodate this change. 

• The bund proposed from Ransley Street to 50 metres from Showground Channel would mitigate 

flood hazard conditions occurring at the road low point as a result from backwater from Showground 

Channel and runoff from the Club Paceway car park entering the road. This would have a positive 

impact on flooding conditions. 

• The drainage changes at the southbound low point near Howell Oval would improve flood 

conditions. This design change, along with a change in road geometry, would reduce the ponded 

flood level by about 9 mm. 

• The removal of the Jamison Road culvert would not have an impact on flooding. 

• The proposed bund opposite the car park at Aneldriva Park would improve flooding conditions with 

a reduction in overland flow entering the road low point in frequent and rare events. This has 

achieved a better than existing flood hazard outcome. 

• The Showground Creek culvert would be extended to suit the new road widening, including a new 

pipe outlet and bespoke headwall structure. This is expected to have a positive impact on drainage. 

5.4.3 Revised safeguards and management measures 

No further safeguards or management measures would be required as result of the design changes. 
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5.5 Aboriginal cultural heritage 

5.5.1 Methodology 

An Aboriginal Cultural Heritage Assessment Report was prepared by AMBS (section 6.6 of the REF and 

Appendix H of the REF) to assess the potential Aboriginal cultural heritage impacts during construction and 

operation of the proposal. This assessment was prepared in accordance with Transport’s Procedure for 

Aboriginal Cultural Heritage Consultation and Investigation (PACHCI). It included a desktop review of the 

Aboriginal Heritage Information Management System (AHIMS) database, archaeological surveys and 

consultation with registered Aboriginal parties. 

No additional database searches, investigations or consultation were required to assess the revised 

proposal beyond those carried out for the REF. 

5.5.2 Potential impacts 

No additional impacts would be expected as a result of the design changes. The Aboriginal Cultural 

Heritage Assessment Report completed for the REF included an assessment of the additional area that is 

now included as part of the proposal area. It did not identify any Aboriginal sites within the revised area. 

5.5.3 Revised safeguards and management measures 

No further safeguards or management measures would be required as result of the design changes. 

5.6 Non-Aboriginal heritage 

5.6.1 Methodology 

A Non-Aboriginal Heritage and Archaeological Impact Assessment was prepared by Aurecon for the REF 

(section 6.7 of the REF and Appendix I of the REF) to assess the potential non-Aboriginal impacts during 

construction and operation of the proposal. This assessment included a review of statutory heritage lists 

and past heritage studies and a site inspection of the proposal area. 

No additional database searches or site inspections were required to assess the proposed changes beyond 

those carried out for the REF. 

5.6.2 Potential impacts 

No additional impacts would be expected as a result of the design changes. 

5.6.3 Revised safeguards and management measures 

No further safeguards or management measures would be required as result of the design changes. 
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5.7 Contamination, landform and soils 

5.7.1 Methodology 

A Detailed Site Investigation was carried out for the proposal (section 6.8 of the REF and Appendix J of the 

REF) to assess the potential impacts during construction and operation of the proposal. This assessment 

included a desktop review of the existing environment, a site investigation and groundwater investigations. 

No additional investigations or reviews were conducted to assess the proposed changes. 

5.7.2 Potential impacts 

No additional impacts would be expected as a result of the design changes. 

5.7.3 Revised safeguards and management measures 

No further safeguards or management measures would be required as result of the design changes. 

5.8 Air quality 

5.8.1 Methodology 

An Air Impact Quality Assessment was prepared by SLR for the REF (refer to Section 6.9 of the REF and 

Appendix K of the REF) to assess the potential air quality impacts during construction and operation of the 

proposal. This assessment used Transport’s Tool for Roadside Air Quality to assess potential emission 

impacts of the proposal. 

No additional air quality modelling was required to assess the revised proposal beyond that carried out for 

the REF. 

5.8.2 Potential impacts 

No additional impacts would be expected as a result of the design changes. 

5.8.3 Revised safeguards and management measures 

No further safeguards or management measures would be required as result of the design changes. 

5.9 Socio economic 

5.9.1 Methodology 

A Socio-economic impact assessment was prepared by Aurecon for the REF (refer to Section 6.10 of the 

REF and Appendix L to the REF) to assess the potential socio-economic, property and land use impacts 

during construction and operation of the proposal. This assessment included a review of statutory planning 

and legislative requirements and a desktop review of the socio-economic context of the proposal.  
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A Business Survey Report was completed to accompany the Socio-economic impact assessment during 

public display of the REF. This is detailed further in Section 5.13. 

5.9.2 Potential impacts 

Construction 

The changes to the proposal outlined in Chapter 4 would not result in any changes in potential construction 

socio-economic impacts compared to those outlined in Section 6.10.4 of the REF.  

Operation 

 The extension of the pedestrian footpath along Mulgoa Road to Gibbes Street would have a positive 

impact on the community. This would provide a safer option for pedestrians to access the local streets 

north of Mulgoa Road in Stage 2. 

Where property acquisition is being reduced on the south side of Mulgoa Road, west of Glenmore Parkway, 

a positive socio-economic impact is expected. Several residents have expressed concern about the large 

area of property acquisition for the proposal. At this location across seven properties, the total area of 

acquisition is expected to decrease by 2079 square metres. This avoids impact to the sandstone garden 

wall noted as a concern by respondent 16. The decrease in area of acquisition of each property in 

Glenmore Park is as follows: 

• 410 Mulgoa Road: 543 square metres 

• 406 Mulgoa Road: 329 square metres 

• 402 Mulgoa Road: 248 square metres 

• 398 Mulgoa Road: 207 square metres 

• 394 Mulgoa Road: 282 square metres 

• 388-390 Mulgoa Road: 279 square metres 

• 384-386 Mulgoa Road: 191 square metres 

Acquisition would be reduced by about 240 square metres at the Schoolhouse Creek culvert. There are no 

expected impacts to private property as a result in this change as it is zoned as RE1 Public Recreation. 

The increase in the proposal boundary between Factory Road/Jeanette Street and the M4 Western 

Motorway would facilitate the stage 2 to stage 1 tie-in. The proposal area would increase by 1925 square 

metres. However, this footprint change is all within road reserves (zoned as SP2 Classified Road). All road 

surface works are still contained within the stage 1 footprint. The raised median in the centre of Mulgoa 

Road has been widened slightly from the stage 1 design. No socio-economic impacts are expected as a 

result as no private property is impacted, and no acquisition is required. 

The reduction in property acquisition by 68 square metres at the Mazda Dealership (Lot 100/DP1058901) 

has been included to reduce impacts to the business. During consultation the property owner has indicated 

that the grassed area close to Mulgoa Road is used within their property to move display vehicles. To 

enable similar movements, the design has regarded the footway and replaced the retaining wall with a 

batter. Property adjustment opportunities would be explored during detailed design. Changing the area of 

acquisition is expected to have a positive impact for the business and aims to further accommodates 

needs. 

The proposal boundary and temporary acquisition increase between the Mazda Dealership (Lot 

100/DP1058901) and the 7-Eleven (Lot 1/DP778772) at Batt Street is to for a new water main connection 

to existing infrastructure (on the road side of Lot 33/DP774214). This land is currently zoned as B5 
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Business Development. The change in footprint is minor and would have the benef it of allowing for 

proposed utilities. Therefore, no socio-economic impact is expected.  

Property acquisition has been reduced at the property on the corner of Stuart Street and Mulgoa Road 

(26/DP456311). This property is commercial however is zoned as R3 Medium Density Residential. The 

change in footprint is expected to have a minor positive impact for the landowner as less land is being 

acquired for the proposal. 

The increase in the proposal boundary and temporary acquisition for Showground Creek is not expected to 
have a negative impact. The area is zoned as R4 High Density Residential. The minor change in footprint 
allows for additional drainage features as outlined in section 4.3. 

5.9.3 Revised safeguards and management measures 

No additional safeguards and management measures would be required due to the revised proposal. 

However, standard safeguard ‘SE3’ has been amended following the display of the REF to note that 

property acquisition would occur during ‘detailed design’ as well as ‘pre-construction’ and ‘construction’ (as 

per the REF). 

5.10 Landscape character and visual impacts 

5.10.1 Methodology 

An Urban Design Report was prepared by Scape Design for the REF (refer to section 6.10 of the REF and 

Appendix M to the REF) to assess the potential landscape character and visual impacts during construction 

and operation of the proposal. This assessment included identification of the visual catchment and 

landscape character zones (LCZ) for the proposal, a site inspection of the proposal area and assessment in 

accordance with Transport guidelines.  

No additional viewpoints or LCZ were needed to assess the revised proposal beyond those carried out for 

the REF. No additional site inspections were required. 

5.10.2 Potential impacts 

The proposed changes would result in negligible changes to the visual environment and character during 

operation of the proposal as a result of the design changes outlined in chapter 4. These changes are not 

expected to have a negative impact on the landscape character. 

5.10.3 Revised safeguards and management measures 

“V4’ has been added following the display of the REF to note a Landscape Management Plan would be 

prepared. 
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5.11 Other impacts 

5.11.1 Methodology 

Other impacts of the proposal were assessed qualitatively in section 6.12 of the REF, which included 

consideration of impacts of the proposal on: 

• Waste and resources 

• Greenhouse gases and climate change 

• Utilities 

• Hazards and risk management 

5.11.2 Potential impacts 

No additional impacts would be expected as a result of the design changes. 

5.11.3 Revised safeguards and management measures 

No further safeguards or management measures would be required as result of the design changes. 

5.12 Cumulative impacts 

5.12.1 Methodology 

Cumulative impacts of the proposal were assessed qualitatively in section 6.13 of the REF. 

5.12.2 Potential impacts 

No additional impacts would be expected as a result of the design changes. 

5.12.3 Revised safeguards and management measures  

No further safeguards or management measures would be required as result of the design changes. 

5.13 Business survey summary 

5.13.1 Methodology 

A Business survey was completed while the REF was on display. The purpose of the Business Survey 

Memo (refer to Appendix D) was to summarise the feedback received from businesses surrounding Mulgoa 

Road about the proposal, to understand potential social impacts during construction and operation and 

support the Socio-economic Impact Assessment (SIA). 

Business surveys were undertaken with a targeted cohort of businesses closest to the proposal that may 

experience disruption from the construction and operation of the proposal. Business surveys were carried 

out over a three-month period from 14 March 2022 to 2 May 2022. This allowed a long response period. 
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The business surveys initially received a low response rate, so follow up was undertaken via phone, email 

and door knocking. 

45 business were provided with the opportunity to complete the survey. A total of 22 responses were 

received, which included ten respondents who confirmed they did not want to complete the survey. This 

presents a 48.8 per cent response rate. 16 businesses did not respond to the survey despite being 

contacted on multiple occasions and through different channels. 

An assessment of significance for potential impacts to businesses from the proposal was undertaken with 

consideration of sensitivity and magnitude. The impacts assessed in the SIA were referenced in the 

Business Survey Memo to determine if any additional mitigation measures were required.  

5.13.2 Business survey outcomes 

Businesses that responded to the survey comprised a range of industries including healthcare, automotive, 

retail trade, childcare, and food services. Respondents were located near Mulgoa Road, with a number of 

participants located near Wolseley Street. 

The main concern was about the impacts to their business during construction. However, once the proposal 

becomes operational, businesses see it as providing multiple benefits to the community. 

Table 5-1 presents the themes and comments from the survey period. The information is based on the 
surveys that were completed. 

Table 5-1 Feedback, issues and comments from business owners/tenants during surveys 

Issue Comment 

Businesses • Most common type of businesses that completed the survey were retail trade, 
automotive and customer services. 

• Most have higher trade on Saturday afternoons and service locally and Greater 
Sydney 

• Most businesses will require 24/7 access to electricity and utilities, particularly 
electricity as most hold some form of food or provide other services which 
require this 

Location • The majority of businesses that responded to the survey were located on 
Mulgoa Road, Wolsley Street and Blaikie Road. 

• Congestion along Mulgoa Road was observed by many respondents as having 
a flow on affect to access to their businesses 

Construction 
impacts 

• Most significant impacts were expected for automotive and retail trade for 
access impacts (for both employees, customers and deliveries). These impacts 
were considered ‘moderate’ where other impacts expected were either 
‘negligible’, ‘low’, or ‘low-moderate’ 

• Concerns around business visibility/impacts to passing foot and vehicle trade 
during construction 

• Concerns around noise, vibration and dust impacts during construction  
• A high proportion of respondents were concerned about the impacts of traffic 

during construction. These concerns related to increasing travel times for 
customers and employees and vehicle access to the business from Mulgoa 
Road 

Operational impacts • Over half of participating businesses thought that the proposal would have 
positive impacts once operational. This is related to improved travel times, 
decreases in congestion and improved vehicle access for businesses 
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Issue Comment 

Other comments • Parking is a constant concern among businesses, some relying on on-street 
parking.   

5.13.3 Potential impacts 

The SIA identified that the businesses surrounding the proposal may experience temporary access, visual, 

noise and air quality impacts during construction. In addition, road network changes and travel delays 

during construction, may result in reduced vehicle access to the business, travel time delays for workers 

and customers, and loss of passing trade during construction.  

The results of the business survey indicate that the businesses surrounding the proposal anticipate similar 

impacts during construction to those assessed in the SIA, namely surrounding business visibility and 

impacts to passing trade. Transport would continue to undertake consultation with local business to 

maintain access and visibility from Mulgoa.  

In addition, some businesses noted potential impacts to business operations should utilities be affected 

during construction, given some businesses operate 24/7, and have requirements for power, gas and 

communications at all times.   

Regarding operational impacts, most survey respondents indicated that the proposal would provide benefits 

to their businesses and customers, particularly surrounding improved access, increase in passing traffic 

and improved traffic flow along Mulgoa Road. 

5.13.4 Revised safeguards and management 

Safeguards and management measures identified in Section 6.9 of the REF would be implemented to 

manage the socio-economic impacts on businesses. No additional safeguards and management measures 

would be required due to the revised proposal. However, standard safeguard ‘SE3’ has been amended 

following the display of the REF to note that property acquisition would occur during ‘detailed design’ as 

well as ‘pre-construction’ and ‘construction’ (as per the REF). 

5.14 Additional factors to consider 

Since public display of the REF, the State Environmental Planning Policy (Transport and Infrastructure) 

2021 (Transport and Infrastructure SEPP) consolidates and repeals the provisions of  the following four 

SEPPs: 

• SEPP (Infrastructure) 2007 (Infrastructure SEPP) 

• SEPP (Educational Establishments and Childcare Facilities) 2017 (Education and Childcare SEPP) 

• SEPP (Major Infrastructure Corridors) 2020 (Corridor SEPP) 

• SEPP (Three Ports) 2013 (Three Ports SEPP). 

No policy changes have been made. The SEPP consolidation does not change the legal effect of the 

existing SEPPs. 

The Transport and Infrastructure SEPP transfers most existing provisions from the four SEPPs and came 

into effect on 1 March 2022 repealing the four SEPPs on the same day. ‘Chapter 2 – Infrastructure’ 

contains planning rules and controls from the Infrastructure SEPP of which the REF references. 

No changes are required to the REF and no further consultation is required as a result. 
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6. Environmental management 

The REF for the proposal identified the framework for environmental management, including safeguards 

and management measures that would be adopted to avoid or reduce environmental impacts (Section 7.2 

of the REF). 

After consideration of the issues raised in the public submissions and changes to the proposal, the 

safeguard and management measures have been revised. This includes a provision to consult with Penrith 

City Council on the trees to be planted. 

Should the proposal proceed, environmental management will be guided by the framework and measures 

outlined below. 

6.1 Environmental management plans (or system) 

A number of safeguards and management measures have been identified in order to minimise adverse 

environmental impacts, including social impacts, which could potentially arise as a result of the proposal. 

Should the proposal proceed, these management measures would be incorporated into the detailed design 

and applied during the construction and operation of the proposal. 

A Construction Environmental Management Plan (CEMP) will be prepared to describe 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 

environment staff, prior to the commencement of any on-site works. The CEMP will be a working 

document, subject to ongoing change and updated as necessary to respond to specific requirements. The 

CEMP would be developed in accordance with the specifications set out in the QA Specification G36 – 

Environmental Protection (Management System), QA Specification G38 – Soil and Water Management 

(Soil and Water Plan), QA Specification G40 – Clearing and Grubbing and QA Specification G10 – Traffic 

Management. 

6.2 Summary of safeguards and management measures 

The REF for the proposal identified a range of environmental outcomes and management measures that 

would be required to avoid or reduce the environmental impacts. 

After consideration of the issues raised in the public submissions, the environmental management 

measures for the proposal (refer to Chapter 7 of the REF) have been revised. Should the proposal proceed, 

the environmental management measures in Table 6-1 will guide the subsequent phases of the proposal. 

Additional and/or modified environmental safeguards and management measures to those presented in the 

REF have been underlined and deleted measures, or parts of measures, have been struck out. 
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Table 6-1: Summary of environmental safeguards and management measures 

No. Impact Environmental safeguards Responsibility Timing Reference 

GEN1 General - 

minimise 

environmental 

impacts during 

construction 

A CEMP will be prepared and submitted for review and 

endorsement of the Transport’s Environment Manager before 

commencing the activity.  

As a minimum, the CEMP will address the following: 

• Any requirements associated with statutory approvals 

• Details of how the proposal will implement the identified 
safeguards outlined in the REF 

• Issue-specific environmental management plans 

• Roles and responsibilities 

• Communication requirements 

• Induction and training requirements 

• Procedures for monitoring and evaluating environmental 
performance, and for corrective action 

• Reporting requirements and record-keeping  

• Procedures for emergency and incident management 

• Procedures for audit and review. 

The endorsed CEMP will be implemented during the undertaking of 
the activity. 

Contractor 

Transport 

 

Pre-construction  

Detailed design 

Standard 

safeguard 

GEN2 General - 

notification 

All businesses, residential properties and other key stakeholders (eg 

schools, local councils) affected by the activity will be notified at 

least five days before commencing the activity. 

Contractor 

Transport 

Pre-construction Standard 

safeguard 

GEN3 General – 

environmental 

awareness 

All personnel working on site will receive training to ensure 

awareness of environment protection requirements to be 

implemented during the proposal. This will include up-front site 

induction and regular ‘toolbox’ style briefings.  

Contractor 

Transport 

 

Pre-construction  

Detailed design 

Standard 

safeguard 
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No. Impact Environmental safeguards Responsibility Timing Reference 

Site-specific training will be provided to personnel engaged in 

activities or areas of higher risk. These include: 

• Areas of heritage sensitivity 

• Threatened species habitat 

• Adjoining residential areas requiring particular noise 
management measures. 

B1 Biodiversity A Flora and Fauna Management Plan would be prepared in 

accordance with Transport's Biodiversity Guidelines: Protecting and 

Managing Biodiversity on RTA Projects (RTA, 2011) and 

implemented as part of the CEMP. It would include, but not be 

limited to: 

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

• Requirements set out in the Landscape Design Guideline (RMS 
2018 

• Pre-clearing survey requirements 

• Procedures for unexpected threatened species finds and fauna 
handling 

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

• Protocols to manage weeds and pathogens. 

Contractor Pre-construction 

Construction 

Standard 

safeguard 

B2 Biodiversity Measures to further avoid and/or minimise the construction footprint 

and native vegetation and/or habitat removal would be investigated 

during detailed design and implemented, where practicable and 

feasible. 

Contactor Detailed design 

Pre-construction 

Additional 

safeguard 
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No. Impact Environmental safeguards Responsibility Timing Reference 

B3 Removal of 

vegetation 

Pre-clearing surveys would be undertaken in accordance with Guide 

1: Pre-clearing process of the Biodiversity Guidelines: Protecting 

and managing biodiversity on RTA projects (RTA 2011) 

Contractor Pre-construction Additional 

safeguard 

B4 Removal of 

vegetation 

Vegetation removal would 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) and Vegetation Management (Protection and Removal) 

Guideline (Transport, 2021) 

Contractor Construction Additional 

safeguard 

B5 Removal of 

vegetation 

Native vegetation would 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). 

Preference to revegetate disturbed areas to former TEC using all 

structural layers and species native to the community. 

Accredited bush regenerators would implement native revegetation 

in accordance with PCT mapping within the Biodiversity Assessment 

Report (Aurecon 2021). 

Transport 

Contractor 

Construction 

Post-construction 

Additional 

safeguard 

B6 Unexpected 

species finds 

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 

proposal site. 

Contractor Construction Additional 

safeguard 

B7 Microbats Where microbats are present and impacted within a structure, a 

Microbat Management Plan is to be developed by a suitably 

qualified microbat expert in consultation with Transport Biodiversity 

Officer. The Microbat Management Plan would be incorporated into 

the Flora and Fauna Management Plan. 

Transport 

Contractor 

Construction Additional 

safeguard 
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No. Impact Environmental safeguards Responsibility Timing Reference 

B8 B7 Biodiversity 

impacts to 

School House 

and Surveyors 

Creek 

A restoration plan would be developed to mitigate clearing and 

fragmentation, improve the condition of the riparian vegetation along 

School House and Surveyors Creek within and adjacent to the 

proposal area.  

The restoration plan would focus upon removing high threat exotics 

and revegetation using province-sourced plants belonging to PCT 

835 Cumberland River-Flat Forest. 

The restoration plan would form an Appendix to the Operational 

Flora and Fauna Management Plan or Operation Environmental 

Management Plan (OEMP). 

Transport 

Contractor 

Operation Additional 

safeguard 

B9 B8 Impact to TECs Clearing limits and exclusion zones within TECs would be installed 

before commencing work. 

These areas are to be physically delineated e.g. flagging tape, etc 

and signposted to inform personnel of environmental significance. 

Contractor Pre-construction 

Construction 

Additional 

safeguard 

B10 B9 Habitat removal Habitat removal would be minimised through detailed design. 

Exclusion zones would be implemented around hollow bearing trees 

that have been identified for retention. 

Installation of nesting boxes for hollows removed 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 

Contractor 

Detailed design Additional 

safeguard 

B11 B10 Habitat removal Habitat would 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). 

Consideration should be given to the reuse of salvaged hollows and 

timber removed trees to be incorporated into the design of nest 

boxes where possible. 

Transport 

Contractor 

Construction Additional 

safeguard 
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No. Impact Environmental safeguards Responsibility Timing Reference 

The incorporation of microbat habitat into culverts and bridges 

should be considered during detailed design. 

B12 B11 Aquatic habitat 

impacts 

Aquatic habitat would be protected in accordance with Guide 10: 

Aquatic habitats and riparian zones of the Biodiversity Guidelines: 

Protecting and managing biodiversity on RTA projects (RTA 2011) 

and Section 3.3.2 Standard precautions and mitigation measures of 

the Policy and guidelines for fish habitat conservation and 

management Update 2013 (DPI (Fisheries NSW) 2013). 

Contractor Detailed design 

Pre-construction 

Construction 

Additional 

safeguard 

B13 B12 Aquatic habitat 

impacts 

Structures within and around the waterways including drainage 

outlets, bridge works and culverts, should be designed to consider 

biodiversity principles and minimise erosion and sedimentation 

issues and prevent substantial changes in flow rates that may 

impact both the immediate area and downstream features. See Why 

do fish need to cross the road? (Fairfull and Witheridge, 2003) for 

potential design considerations. 

Designer Detailed design Additional 

safeguard 

B14 B13 Groundwater 

dependent 

ecosystems 

Interruptions to water flows associated with groundwater dependent 

ecosystems would be minimised through detailed design. 

Transport 

Contractor 

Detailed design Additional 

safeguard 

B15 B14 Changes to 

hydrology 

Changes to existing surface water flows would be minimised through 

detailed design. 

Transport 

Contractor 

Detailed design Additional 

safeguard 

B16 B15 Fragmentation 

of identified 

habitat corridors 

Fauna connectivity measures will be considered in detailed design in 

accordance with the Wildlife Connectivity Guidelines for Road 

Projects (RTA 2011). 

Any connectivity measures implemented would be designed in 

consultation with an experienced ecologist. 

Transport 

Contractor 

Detailed design 

Construction 

Post-construction 

Additional 

safeguard 

B17 B16 Edge effects on 

adjacent native 

vegetation and 

habitat 

Exclusion zones would 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). 

Transport 

 

Post construction Additional 

safeguard 
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No. Impact Environmental safeguards Responsibility Timing Reference 

B18 B17 Light Shading and artificial light impacts will be minimised through 

detailed design. 

Contractor Detailed design Additional 

safeguard 

B19 B18 Tree removal Trees to be retained should be appropriately protected in 

accordance with the tree protection measures outlined in the 

Arborist Impact Assessment, including but not limited to signage and 

fencing for tree protection zones. 

Transport 

Contractor 

Pre-construction Additional 

safeguard 

TT1 Traffic and 

transport 

A Traffic Management Plan (TMP) would be prepared and 

implemented as part of the CEMP. The TMP would be prepared in 

accordance with the Roads and Maritime Traffic Control at Work 

Sites Manual (RTA, 2010) and QA Specification G10 Control of 

Traffic (Roads and Maritime, 2008). The TMP would 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 Construction Standard 

safeguard 

TT2 Compound site 

management 

Ancillary facility sites would be securely fenced with fencing 

maintained to ensure continual site security. 

Contractor Pre-construction 

Construction 

Additional 

safeguard 
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No. Impact Environmental safeguards Responsibility Timing Reference 

TT3 Compound site 

management 

Boundary screening would need to be erected around ancillary 

facility sites that are adjacent to sensitive receivers for the duration 

of construction, unless otherwise agreed with Council and affect 

residents, businesses and landowners. 

Contractor Pre-construction 

Construction 

Additional 

safeguard 

TT4 Compound site 

management 

Signage on fencing or hoardings surrounding construction ancillary 

facilities must identify the project and have a project telephone 

number, postal address and email address. Signage must be 

available before the commencement of work and for the duration of 

construction. 

Transport 

Contractor 

Construction Additional 

safeguard 

TT5 Compound site 

management 

Upon construction completion, temporary compound sites, work 

areas and established stockpiles, would be safely disassembled with 

the site cleared of all rubbish and site restored to its previous 

condition. 

Transport 

Contractor 

Construction 

 

Additional 

safeguard 

TT6 Bus routes Relevant bus route operators would be notified of the proposed 

works and timing of works. 

Contractor Pre-construction Additional 

safeguard 

TT7 Bus routes Temporary bus furniture and bus signage would need to be installed 

to accommodate for temporary route changes, where relevant. 

Contractor Construction Additional 

safeguard 

TT8 Cyclist and 

pedestrian 

safety 

The TMP would investigate the opportunity to maintain cyclist and 

pedestrian routes in areas that would not be impacted by 

construction activities. 

Where routes cannot be maintained, route diversions are to be 

communicated to local cyclist groups, the local community local 

community and to specialist groups (ie local cycling groups/forums). 

Where route diversions cannot be accommodated, traffic control 

would be implemented to facilitate traffic flow. 

Contractor Construction Additional 

safeguard 

TT9 Local roads 

used for haulage 

Council must be consulted for any additional local roads that are 

proposed to be used for haulage of spoil and fill. Use of these roads 

cannot be undertaken until Council has been consulted. 

Transport 

Contractor 

Pre-construction 

Construction 

Additional 

safeguard 
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No. Impact Environmental safeguards Responsibility Timing Reference 

TT10 Heavy vehicles 

haulage 

impacting roads 

Before any local road is used by a heavy vehicle for the purposes of 

construction of the proposal, a Road Dilapidation Report must be 

prepared. 

A copy of the Road Dilapidation Report must be provided to Council 

before the road is used by heavy vehicles associated or required by 

the proposal. 

Transport 

Contractor 

Pre-construction Additional 

safeguard 

NV1 Noise and 

vibration 

A Noise and Vibration Management Plan (NVMP) would be 

prepared and implemented as part of the CEMP. The NVMP would 

generally follow the approach in the Interim Construction Noise 

Guideline (ICNG) (DECC, 2009) and identify: 

• All potential significant noise and vibration generating activities 

associated with the activity 

• Feasible and reasonable mitigation measures to be 

implemented, taking into account Beyond the Pavement: urban 

design policy, process and principles (Roads and Maritime, 

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 Section 4.6 of 

QA G36 

Environment 

Protection 

NV2 Noise and 

vibration 

The NVMP would include: 

• Identification of nearby sensitive receivers 

• Description of works, construction equipment and hours work 
would be completed in 

• Criteria for the proposal and relevant licence and approval 
conditions 

Contactor Pre-construction Standard 

safeguard 
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• Requirements for noise and vibration monitoring 

• Details of how community consultation would be completed 

• Procedures for handling complaints 

• Details on how respite would be applied where ongoing high 
impacts are seen at certain receivers. 

NV3 Noise and 

vibration 

All sensitive receivers (eg schools, local residents) likely to be 

affected will be notified before commencing any work associated 

with the activity that may have an adverse noise or vibration impact. 

The notification would provide details of: 

• The proposal 

• The construction period and construction hours 

• Contact information for project management staff 

• Complaint and incident reporting  

• How to obtain further information. 

Contractor Construction Standard 

safeguard 

 

NV4 Noise and 

vibration 

Location and activity specific noise and vibration impact 

assessments should be carried out before (as a minimum) activities: 

• With the potential to result in noise levels above 75 dBA at any 
receiver 

• Required outside Standard Construction Hours likely to result in 
noise levels in greater than the relevant Noise Management 
Levels 

• With the potential to exceed relevant criteria for vibration. 

Contactor Construction Additional 

safeguard 

NV5 Noise and 

vibration 

Where noise intensive equipment is to be used near sensitive 

receivers, the work should be scheduled for standard construction 

hours, where possible. If it is not possible to restrict the work to 

standard construction hours then the work should be completed as 

early as possible in each work shift. Appropriate respite should be 

provided to affected receivers in accordance with the CNVG. 

Contactor Construction Additional 

safeguard 
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NV6 Noise and 

vibration 

Hoarding, or other shielding structures, should be used where 

receivers are impacted near compounds or fixed work areas with 

long durations. To provide effective noise mitigation, the barriers 

should break line-of-sight from the nearest receivers to the work and 

be of solid construction with minimal gaps. 

Contractor Construction Additional 

safeguard 

NV7 Monitoring Monitoring should be carried out at the start of noise and/or vibration 

intensive activities to confirm that actual levels are consistent with 

the predictions and that appropriate mitigation measures from the 

CNVG have been implemented. 

Contractor Construction Additional 

safeguard 

NV8 Vibration Where work is within the minimum working distances and 

considered likely to exceed the cosmetic damage criteria: 

• Different construction methods with lower source vibration levels 
should be investigated and implemented, where feasible 

• Attended vibration measurements should be undertaken at the 
start of the work to determine actual vibration levels at the item. 
Work should be ceased if the monitoring indicates vibration 
levels are likely to, or do, exceed the relevant criteria. 

Contractor Detailed 

design/pre-

construction, 

construction 

Additional 

safeguard 

NV9 Vibration The potential human comfort impacts and requirement for vibration 

intensive work should be reviewed prior to construction. 

Contractor Detailed design 

Pre-construction 

Construction 

Additional 

safeguard 

NV10 Noise and 

vibration 

Building condition surveys should be completed before and after the 

work where buildings or structures are within the minimum working 

distances and considered likely to exceed the cosmetic damage 

criteria during the use of vibration intensive equipment. 

Contractor Detailed design 

Pe-construction 

Construction 

Additional 

safeguard 

NV11 Noise barriers 

and vibration 

The design of noise walls would be confirmed during detailed 

design. This would consider incorporating urban design features 

such as clear panels, colour, art and graphics to help with navigation 

and improve aesthetics. 

Contractor Detailed design Additional 

safeguard 
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Operational noise mitigation requirements, including noise wall 

design and any at property treatments would be confirmed during 

detailed design. This would include consideration of incorporating 

urban design features such as clear panels, colour, art and graphics 

to help with navigation and improve aesthetics. Timing of noise wall 

installation would be reviewed during detailed design with an aim to 

construct noise walls as early as possible during construction phase. 

NV12 Noise and 

vibration 

A detailed assessment of noise and vibration impacts would be 

carried out during detailed design to verify potential noise impacts 

and confirm any necessary treatment options during construction 

and operation. 

Contractor Detailed design Additional 

safeguard 

HF1 Flooding A construction flood management plan would be prepared as part of 

the CEMP to set out processes for monitoring and managing flood 

risk. The plan would: 

• Specify the steps taken in the event of a flood warning 

• Including removal or securing of loose materials, equipment, 
fuels and chemicals. 

Contractor Pre-construction 

Construction 

Additional 

safeguard 

HF2 Flooding Further consideration of measures to minimise flooding impacts on 

the compound sites and construction activities would be undertaken 

during detailed design. This would include: 

• Areas where material storage and stockpiles could be located 
outside of flood prone land 

• Feasible design measures or construction methods to minimise 
sedimentation and cross contamination risks where flood prone 
land cannot be avoided for material storage and stockpiles such 
as installing erosion and sediment controls around compound 
site boundaries. 

Contractor Detailed design Additional 

safeguard 
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HF3 Flooding A flood evacuation plan for construction personnel, materials and 

equipment would be prepared to manage a potential flood event 

during construction and included as part of the CEMP. This plan 

would be implemented during construction and outline: 

• Procedures to monitor rainfall that may influence water levels 

• What flood event would trigger the plan 

• Evacuation procedures including a map indicating the area that 

is flood prone and suitable evacuation locations 

• Procedures to reduce risk during a flood event including removal 

of all plant/equipment and stabilising exposed areas. 

Contractor Pre-construction 

Construction  

Additional 

safeguard 

HF4 Flooding The storage of hazardous material would be confined to areas that 

are not subject to flooding during a 1 per cent AEP extent or either: 

• Stored in a manner that prevents their mobilisation during times 

of flood 

• Be removed from the floodplain when minor rain events are 

predicted to inundate storage areas and at the onset of a flood. 

Contractor Construction Additional 

safeguard 

HF5 Flooding The detailed design should ensure that all lanes will be trafficable 

and that flood impacts to property will not be worsened during a one 

per cent annual exceedance probability flood event.     

Designer Detailed design Additional 

safeguard 

SW1 Soil erosion and 

water pollution 

A Soil and Water Management Plan (SWMP) would be prepared 

and implemented as part of the CEMP. The SWMP would identify all 

reasonably foreseeable risks relating to soil erosion and water 

pollution and describe how these risks would be addressed during 

construction. 

Contractor Pre-construction Section 2.1 of 

QA G38 Soil 

and Water 

Management 

SW2 Soil erosion and 

water pollution 

A site-specific Erosion and Sediment Control Plan/s would be 
prepared and implemented as part of the Soil and Water 
Management Plan. 

Contractor Pre-construction Section 2.1 of 

QA G38 Soil 

and Water 

Management 
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The Plan would 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.   

SW3 Soil erosion and 

water pollution 

The design and construction of waterway crossings, works within the 

waterways including new drains and outlets or any works on 

waterfront land as defined by the Water Management Act 2000 

would be undertaken with consideration to the Guidelines for 

instream works on waterfront land (DPE, 2012a) and Guidelines for 

watercourse crossings on waterfront land. (DPE, 2012b) and in 

accordance with relevant, Transport specifications and guidelines. 

Measures to manage the potential impacts would be included in the 

Soil and Water Management Plan (SWMP). 

Contractor Detailed design  

Pre-construction 

Additional 

Safeguard 

SW4 Soil erosion and 

water pollution 

The construction and use of ancillary facilities and compounds 

during the construction phase of the proposal, mitigation measures 

in terms of storage, handling, disposal and reuse of materials and 

associated procedures would be documented within the CEMP. 

Measures to manage the potential water quality impacts associated 

with runoff would be included in the SWMP. 

Contractor Pre-construction 

Construction 

Additional 

Safeguard 

SW5 Soil erosion and 

water pollution 

Stockpiles sites would be established and managed in accordance 

with Environmental Procedure Management of Wastes on Roads 

and Maritime Services Land (RMS, 2014) and Stockpile Site 

Management Guideline (RMS, 2015) and storage and use 

procedures would be outlined in the CEMP. Further consideration of 

how to manage stockpiles, material laydown and chemical storage 

with respect to floodwaters would be undertaken during detailed 

design. 

Contractor Pre-construction 

Construction 

Additional 

Safeguard 
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SW6 Construction 

accidental spills 

Measures to minimise the potential impacts associated with 

accidental leaks and spills during construction would be 

incorporated into a site-specific emergency spill plan incorporated 

within the CEMP. 

Contractor Pre-construction 

Construction 

Additional 

Safeguard 

SW7 Construction 

accidental spills 

Measures to manage potential groundwater impacts during 

construction as a result of spills and storage of chemicals and 

stockpiles would be included within the CEMP and SWMP. 

Contractor Construction Additional 

Safeguard 

SW8 Soil erosion and 

water pollution 

All stormwater outlet locations and culverts would be designed to 

include appropriate dissipation and/or scour protection measures as 

required to control scour and erosion within the receiving waterway 

with consideration to the existing channel form and lining.  

Contractor Detailed design 

Pre-construction 

Additional 

Safeguard 

SW9 Soil erosion and 

water pollution 

The design of structures within and around the waterways including 

drainage outlets, bridge works, culverts, channel realignment works 

and stabilisation would be undertaken in accordance with relevant 

Transport guidelines and specifications and with consideration to 

Department of Primary Industries, Office of Water guidelines for 

controlled activities. 

Designer Detailed design  Additional 

Safeguard 

SW10 Water pollution Additional operational stormwater quality treatment opportunities 

should be investigated during detailed design in consultation with 

Penrith City Council.  

Designer Detailed design  Additional 

Safeguard 

SW11 Soil erosion and 

water pollution 

Structures within and around the waterways including drainage 

outlets, bridge works and culverts, should be designed to consider 

biodiversity principles and minimise erosion and sedimentation 

issues and prevent substantial changes in flow rates that may 

impact both the immediate area and downstream features. See Why 

do fish need to cross the road? (Fairfull and Witheridge, 2003) for 

potential design considerations. 

Designer Detailed design Additional 

safeguard 

SW12 School House 

Creek 

A management plan would be prepared for in-stream works in 

School House Creek and implemented as part of the SWMP. 

Contractor Pre-construction  

Construction 

Additional 

safeguard 
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AH1 Aboriginal 

heritage 

An Aboriginal Heritage Management Plan (AHMP) would be 

prepared in accordance with the Procedure for Aboriginal cultural 

heritage consultation and investigation (Roads and Maritime, 2012) 

and Standard Management Procedure - Unexpected Heritage Items 

(Roads and Maritime, 2015) and implemented as part of the CEMP. 

It would provide specific guidance on measures and controls to be 

implemented for managing impacts on Aboriginal heritage. The 

AHMP would be prepared in consultation with all relevant Aboriginal 

groups.  

Contractor Detailed design 

Pre-construction 

Section 4.9 of 

QA G36 

Environment 

Protection 

AH2 Aboriginal 

heritage 

 

The Standard Management Procedure - Unexpected Heritage Items 

(Roads and Maritime, 2015) would be followed if an unknown or 

potential Aboriginal object/s, including skeletal remains, is found 

during construction. This applies where Transport does not have 

approval to disturb the object/s or where a specific safeguard for 

managing the disturbance (apart from the Procedure) is not in place. 

Work would only re-commence once the requirements of that 

Procedure have been satisfied. 

Contractor Detailed design 

Pre-construction 

Section 4.9 of 

QA G36 

Environment 

Protection  

Section 87 or 

Section 90 of 

the NPW Act 

NH1 Non-Aboriginal 

heritage 

A Non-Aboriginal Heritage Management Plan (NAHMP) would be 

prepared and implemented as part of the CEMP. It would provide 

specific guidance on measures and controls to be implemented to 

avoid and mitigate impacts to Non-Aboriginal heritage.  

Contractor Detailed design 

Pre-construction 

Section 4.10 of 

QA G36 

Environment 

Protection 

NH2 Non-Aboriginal 

heritage 

The Standard Management Procedure - Unexpected Heritage Items 

(Roads and Maritime, 2015) would be followed if any unexpected 

heritage items, archaeological remains or potential relics of Non-

Aboriginal origin are encountered.  

Work would only re-commence once the requirements of that 

Procedure have been satisfied. 

Contractor Detailed design 

Pre-construction 

Section 4.10 of 

QA G36 

Environment 

Protection 
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NH3 Non-Aboriginal 

Heritage 

Site inductions and heritage awareness training should be 

undertaken. This would detail historical relics, structures and 

deposits that may be encountered during construction. 

Contractor Construction Additional 

Safeguard 

NH4 Non-Aboriginal 

Heritage – 

Workmen’s 

Cottages  

Vibration monitoring should be undertaken on the Workmen’s 

Cottages throughout construction. Pre and post construction 

condition surveys should be undertaken on heritage items in the 

proposal area. Records should be retained for all monitoring and 

condition survey findings. 

Contractor Pre-construction 

Construction  

Additional 

safeguard 

NH5 Non-Aboriginal 

Heritage – 

Workmen’s 

Cottages 

If architectural noise mitigation treatments are specified in the 

detailed design for the Workmen’s Cottages, they should be 

designed to minimise impacts on heritage significance. Architectural 

noise mitigation treatments to heritage structures should be 

designed in consultation with a suitably qualified heritage advisor, 

Penrith City Council and the landowner. 

Contractor Detailed design Additional 

safeguard 

CL1 Contaminated 

land 

A Contaminated Land Management Plan will be prepared in 

accordance with the Guideline for the Management of 

Contamination (Roads and Maritime, 2013) and implemented as 

part of the CEMP. 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 

Section 4.2 of 

QA G36 

Environment 

Protection 
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• Due to the cancellation of several locations and limited intrusive 

investigation, an unexpected finds procedure (UFP) must be 

included so that contamination hazard, including asbestos 

containing material, that was previously identified is managed 

appropriately during construction 

• Work health and safety (WHS) and environmental protection 

measures are recommended such as wetting surfaces, using 

wet drilling or other approved dust suppression methods, and 

use of appropriate PPE and should be specified in the 

contractor’s CEMP. 

CL2 Contaminated 

land 

If contaminated areas are encountered during construction, 

appropriate control measures will be implemented to manage the 

immediate risks of contamination. All other work that may impact on 

the contaminated area will cease until the nature and extent of the 

contamination has been confirmed and any necessary site-specific 

controls or further actions identified in consultation with the 

Transport Environment Manager and/or EPA. 

Contractor Detailed design 

Pre-construction 

Section 4.2 of 

QA G36 

Environment 

Protection 

CL3 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 and EPA officers). 

Contractor Detailed design 

Pre-construction 

Section 4.3 of 

QA G36 

Environment 

Protection 

CL4 Contaminated 

Land 

Additional investigations should be carried out around known 

APECs, particularly EPA notified sites after land acquisition to 

delineate the nature and extent of impacts to establish any 

constraints, reduce proposal delays and minimise waste disposal or 

management costs during future works. 

Contractor Pre-construction  

Construction 

Additional 

Safeguard 
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CL5 Asbestos A licensed asbestos assessor (LAA) should visually assess areas of 

historical fill and historical surface disturbance to identify any 

management actions required during construction. 

Contractor Pre-construction  

Construction 

Additional 

Safeguard 

CL6 Waste  Excavated soil with the potential to be hazardous waste, i.e. the fill 

layers at PC08, should be carefully segregated from other 

excavated spoil for offsite disposal. 

Contractor Construction Additional 

Safeguard 

CL7 Waste  During construction additional samples should be collected from 

stockpiles to confirm the waste classification in accordance with the 

Waste Classification Guidelines. Materials may be classified as 

excavated natural material (ENM) if characterisation of the 48 

material is undertaken as per the NSW EPA ENM Resource 

Recovery Order and Exemption. Materials may also be suitable for 

reuse as Excavated Public Road Material under the NSW EPA 

Excavated Public Road Material Order and Exemption 2014. 

Contractor Construction Additional 

Safeguard 

NSW EPA 

Waste 

Classification 

Guidelines 

(2014), NSW 

EPA ENM 

Resource 

Recovery 

Order and 

Exemption 

CL8 Waste  Where waste soils cannot be reused on site under appropriate 

beneficial reuse conditions, soil should be disposed of offsite to a 

licensed waste facility in accordance with the NSW EPA Waste 

Classification Guidelines and the Transport licensed waste facility 

requirements and waste policy.  

Contractor Construction Additional 

Safeguard 

CL9 Waste  Any spoil excavated and reused as backfilling for the proposal 

should be classified as suitable for intended use based on soil 

contaminant concentrations via testing. 

Contractor Construction Additional 

Safeguard 

CL10 Waste Records, waste classifications, waste disposal records, beneficial 

reuse of spoil, asbestos monitoring and asbestos clearance 

Contractor Pre-construction 

Construction  

Additional 

Safeguard 
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certificates should be held by the contractor and provided to 

Transport on completion. 

AQ1 Air quality An Air Quality Management Plan (AQMP) will be prepared and 

implemented as part of the CEMP. The AQMP will include, but not 

be limited to: 

• Potential sources of air pollution 

• Air quality management objectives consistent with any relevant 
published EPA and/or OEH/DPE guidelines 

• Minimise the number of stockpiles onsite, avoid stockpiling in 
exposed areas and ensure long term stockpiles are covered or 
stabilised 

• Emission and dust mitigation and suppression measures to be 
implemented 

• Vehicles and mobile plant to use designated haulage and access 
routes and restrict traffic speeds on site 

• All vehicles transporting soils, rock or other materials are 
covered when entering or exiting the site 

• Maintain all vehicles and plant in accordance with manufacturer 
specifications 

• Methods to manage work during strong winds or other adverse 
weather conditions. Daily monitoring of weather forecasts to be 
undertaken to determine when adverse weather conditions are 
predicted 

• A progressive rehabilitation strategy for exposed surfaces 

• Daily visual observations of dust to identify construction 
activities, vehicles, plant or equipment that are generating 
excessive air emissions. Additional mitigation strategies to be 
implemented where necessary. 

Contractor Detailed design / 

pre-construction / 

construction 

Additional 

safeguard 
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SE1 Socio-economic A Communication Plan (CP) would be prepared and implemented as 

part of the CEMP to help provide timely and accurate information to 

the community during construction. The CP would 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). 

Contactor Detailed design 

Pre-construction 

Standard 

safeguard 

 

SE2 Community 

consultation 

Transport would continue to consult with the community until the 

completion of the proposal. Discussions including, proposed 

acquisition requirements, property/driveway adjustments and 

leasing, the nature and timing of construction works would be 

required to identify relevant noise, visual, air quality and access 

mitigation measures for residents, stakeholders and people using 

the proposal. 

Transport Pre-construction  

Construction 

Additional 

safeguard 

SE3 Property Transport would continue to consult with affected property owners 

and land occupiers until the completion of the proposal. Discussions 

including the nature and timing of construction works would be 

required to identify relevant mitigation measures for noise, traffic, 

access and visual impacts. 

Transport Detailed Design 

Pre-construction 

Construction 

Additional 

safeguard 

SE4 Property 

acquisition 

Land acquisition would occur in accordance with the Land 
Acquisition (Just Terms Compensation) Act 1991. 

Transport would continue to consult with Penrith City Council 

regarding council owned land and assets. The design for the 

proposal will also be refined during detailed design to minimise 

impacts on community land, where possible. 

Transport Pre-construction Additional 

safeguard 
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SE5 Changes in 

access 

Temporary and permanent changes in access will be discussed with 

impacted land occupiers before commencement of construction and 

during construction activities should arrangements change. This 

includes access onto Mulgoa Road from properties on the western 

side of the proposal. 

Transport Pre-construction  

Construction 

Additional 

safeguard 

SE6 Business 

consultation 

Transport would consult with businesses about construction 

activities and any changes in access required for the proposal,  

Transport Pre-construction 

Construction 

Additional 

safeguard 

SE7 Social 

infrastructure 

Transport would consult with facilities near the proposal including 

Jamisontown Uniting Church, Howell Oval, Workmen’s Cottages 

and Regentville Public School. 

Transport Pre-construction 

Construction 

Additional 

safeguard 

SE8 Relocation of 

bus stops during 

construction 

Public transport users would be notified in advance of any changes 

to bus stop locations through signage at the existing bus stop. 

Temporary bus stops would have similar features to existing bus 

stops, including shelter and rest areas for less mobile and elderly 

people. Adequate way finding signage would be installed. 

Consultation with the relevant bus authorities would be undertaken 

(including school buses) to mitigate potential impacts to bus routes 

and times.  

Transport Pre-construction 

Construction 

Additional 

safeguard 

SE9 Traffic 

management for 

all road users, 

including 

pedestrians and 

cyclists 

Alternative routes for active transport users would be clearly 

identified by signage and the use of traffic controllers where 

required.  

Transport Pre-construction 

Construction 

Additional 

safeguard 

V1 Landscape 

character and 

visual impact 

An Urban Design Plan would be prepared to support the final 

detailed project design and implemented as part of the CEMP.  

The Urban Design Plan would present an integrated urban design 

for the project, providing practical detail on the application of design 

Contactor Detailed design 

Pre-construction 

Additional 

safeguard 
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principles and objectives identified in the environmental assessment. 

The Plan would include design treatments for: 

• Location and identification of existing vegetation and proposed 

landscaped areas, including species to be used 

• Built elements including retaining walls, bridges and noise walls 

• Pedestrian and cyclist elements including footpath location, 

paving types and pedestrian crossings 

• Fixtures such as seating, lighting, fencing and signs 

• Details of the staging of landscape work taking account of 

related environmental controls such as erosion and 

sedimentation controls and drainage 

• Procedures for monitoring and maintaining landscaped or 

rehabilitated areas. 

The Urban Design Plan would be prepared in accordance with 

relevant guidelines, including: 

• Beyond the Pavement urban design policy, process and 

principles (Roads and Maritime, 2014)  

• Landscape Guideline (RMS, 2018) 

• Bridge Aesthetics (Roads and Maritime 2012)  

• Noise Wall Design Guidelines (RTA, 2006) Shotcrete Design 

Guideline (RTA, 2005). 

V2 Planting The landscaping plan for the proposal would be confirmed during 

detailed design and would consider: 

• Provide screen planting to childcare centre 

• Planting trees at regular intervals to provide ‘boulevard’ 
treatment 

• Selecting appropriate plant species and arrangements to 
maintain long vistas to the Blue Mountains escarpment 

Transport Detailed Design Additional 

Safeguard 
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• Plant diverse and varied plant species combinations along the 
length of the road corridor to reinforce different landscape 
character areas 

• Maintaining roadside vegetation where possible 

• Selecting and arranging appropriate plants along the workers 
cottages curtilage 

• Selecting plant species to screen and soften hard elements 
within the corridor 

• Minimising the footprint of the road corridor by planting 
appropriate native vegetation in laydown areas 

• Reinstating appropriate vegetation in riparian corridors 
associated with creeks and channels 

• Carefully select plant species to ensure landscape treatments 
adhere to the guidelines for designated Bush Fire Prone Land 

• Ensuring planting conforms to sight lines and clear zone 
requirements so that pedestrian portals are safe and well utilised 

• Ensuring robust and long life planting and materiality selections 
for whole of life design to minimise the requirements for ongoing 
maintenance and whole of life costs 

• Improving localised microclimates and conditions by providing 
urban cooling through tree shade and urban heat island 
considerate materials. 

V3 Connectivity, 

noise walls and 

pedestrian 

portals 

The detailed design of the noise walls and pedestrian portals would 

consider: 

• Reflecting the distinctive landscape character zones along the 
road corridor through colour, art and texture, lighting and 
signage 

• Way-finding opportunities at pedestrian portals 

Transport Detailed Design Additional 

Safeguard 
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• Ensuring existing signage and art is protected and preserved in 
existing locations and reinstating in a suitable location if works 
require that they are moved 

• Designing noise walls surfaces to reflect the distinctive 
landscape character zones along the road corridor and to reflect 
the road corridors historical features 

• Consolidating signage structures to minimise visual clutter and 
obstructions 

• Ensuring shared user path design contributes to existing network 
and linear identity 

• Creating human centric spaces by minimising shading and scale 
of noise walls when next to residential lots. 

V4 Landscaping Transport will prepare the detailed landscaping plan in consultation 

with Penrith City Council.  

Transport Detailed Design Additional 

safeguard 

W1 Waste A Waste Management Plan (WMP) would be prepared and 

implemented as part of the CEMP. The WMP would include but not 

be limited to: 

• Measures to avoid and minimise waste associated with the 

project 

• Classification of wastes and management options (re-use, 

recycle, stockpile, disposal) 

• Statutory approvals required for managing both on and off-site 

waste, or application of any relevant resource recovery 

exemptions 

• Procedures for storage, transport and disposal 

• Monitoring, record keeping and reporting.  

Contactor Detailed design 

Pre-construction 

Section 4.2 of 

QA G36 

Environment 

Protection 
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• The WMP would be prepared taking into account the 

Environmental Procedure - Management of Wastes on Roads 

and Maritime Services Land (Roads and Maritime, 2014) and 

relevant Transport for NSW Waste Fact Sheets. 

U1 Utilities Before commencing work the location of existing utilities and any 

utility relocation designs will be confirmed in consultation with the 

affected utility owners.  

If the scope or location of proposed utility relocation work falls 

outside of the assessed proposal scope and footprint, further 

assessment will be undertaken. 

Contactor Detailed design 

Pre-construction 

Additional 

safeguard 

HR1 Hazards and risk 

management 

A Hazard and Risk Management Plan (HRMP) would be prepared 

and implemented as part of the CEMP. The HRMP would include, 

but not be limited to: 

• Details of hazards and risks associated with the activity 

• Measures to be implemented during construction to minimise 

these risks 

• Record keeping arrangements, including information on the 

materials present on the site, material safety data sheets, and 

personnel trained and authorised to use such materials 

• A monitoring program to assess performance in managing the 

identified risks 

• Contingency measures to be implemented in the event of 

unexpected hazards or risks arising, including emergency 

situations.  

The HRMP would be prepared in accordance with relevant 

guidelines and standards, including relevant Safe Work Australia 

Codes of Practice, and EPA or DPE publications.  

Contactor Detailed design 

Pre-construction 

Additional 

safeguard 
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No. Impact Environmental safeguards Responsibility Timing Reference 

RU1 Resource use The following resource management hierarchy principles would be 

followed: 

• Avoid unnecessary resource consumption as a priority 

Avoidance would be followed by resource recovery (including reuse 

of materials, reprocessing, and recycling and energy recovery) 

disposal would be undertaken as a last resort (in accordance with 

the Waste Avoidance and Resource Recovery Act, 2001). 

Contractor Detailed design/ 

pre-construction/ 

construction 

Additional 

safeguard 

EC1 Energy 

consumption 

Energy efficient LEDs would be considered for new streetlights 

installed as part of the proposal. 

Transport Detailed design Additional 

safeguard 

CU1 Cumulative 

construction 

impacts 

Other developers would be consulted in accordance with the 

Community Stakeholder and Engagement Plan to: 

• Obtain information about project timeframes and impacts 

• Manage the interfaces of the proposal’s staging and program in 
combination with other projects occurring in the area 

• Identify and implement appropriate safeguards and management 
measures to minimise cumulative impacts. 

Transport and 

Contractor 

Pre-construction  

Construction 

Additional 

safeguard 
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6.3 Licensing and approvals 

Table 6-2: Summary of licensing and approval required 

Instrument Requirement Timing 

Protection of the Environment 

Operations Act 1997 (s43) 

An environment protection licence (EPL) for scheduled activities 

[road construction] will be required f rom the EPA because the 

proposal is located within the regulated area and would require 

the extraction or processing of  more than 50,000 tonnes of  

material.  

Prior to start of  

the activity 

Water Management Act 2000 

(s91C) 

Drainage work approval f rom DPI (Water). Prior to start of  

the activity 

Water Management Act 2000 

(s91D) 

Flood work approval f rom DPI (Water). 

[Note exemption under s41E of  the Water Management 

(General) Regulation 2011.] 

Prior to start of  

the activity 

Water Act 1912 

(s10/s18F) 

Licence and/or permit for construction or use of  a ‘work’ (eg 

water conservation, irrigation, water supply, drainage or 

changing the course of  a river) for certain purposes f rom DPI 

(Water). 

Prior to start of  

the activity 

Crown Land Management Act 

2016 (Division 3.4, 5.5 and 

5.6) 

Lease or licence to occupy areas of  Crown land. Prior to start of  

the activity 

Roads Act 1933 (s138) A Road Occupancy Licence would be required f rom the relevant 

roads authority by the contractor for prior to work on public 

roads. 

Prior to start of  

the activity 
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Appendix A 

Summary of community respondents and where issues are addressed 
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Respondent Submission No. Section number where issues are addressed 

Individual 1 2.6.1, 

Individual 2 2.3, 2.13.2, 2.13.3, 

Individual 3 2.12.1 

Individual 4 2.3, 2.12.2 

Individual 5 2.3, 2.4.1, 2.4.2, 2.4.3, 2.6.2, 2.7.1, 2.7.2, 2.9.1, 2.11.1, 

Individual 6 2.3, 2.4.1, 2.7.1, 2.7.2, 2.11.1, 

Individual 7 2.4.1, 2.4.2, 2.4.3, 2.4.4, 2.6.1, 2.6.3, 2.7.1, 2.10.1, 
2.11.1, 2.13.1, 2.13.3, 

Individual 8 2.2.2, 2.6.2, 2.6.3, 

Individual 9 2.2.2, 2.2.3, 2.2.4, 2.2.6, 2.3, 2.5.1, 2.5.2, 2.6.3, 2.6.4, 
2.12.3, 2.13.4, 

Blacktown & District 
Environment Group 

10 2.7.1, 2.12.3,  

Individual 11 2.2.1,  

Individual 12 2.4.4, 

Individual 13 2.2.4, 

Individual 14 2.4.1, 2.4.1, 2.4.2, 2.8.1, 2.11.1, 

Individual 15 2.2.6,  

Individual 16 2.2.3, 2.2.5, 2.5.1, 2.8.1, 2.8.2, 2.10.2, 

Individual 17 2.2.3, 2.2.5, 2.4.2, 2.5.2, 2.9.1, 

Individual 18 Duplicate of submission 16 

Individual 19 2.8.1, 

Individual 20 2.6.4, 

Individual 21 2.4.4, 2.7.1, 

Individual 22 2.2.6, 2.4.4, 2.7.3, 

Individual 23 2.6.4, 

Individual 24 2.4.1,  

Individual 25 2.4.1, 2.4.3, 

Individual 26 2.2.2, 2.4.1, 2.6.1, 2.10.2, 

Individual 27 2.13.1, 

Individual 28 2.2.4, 2.4.2, 2.4.4, 2.5.1, 2.5.2, 

Individual 29 2.2.6, 2.6.3, 

Individual 30 2.5.2, 

Individual 31 2.6.4, 

Individual 32 2.10.2, 

Individual 33 2.2.1, 
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Respondent Submission No. Section number where issues are addressed 

Individual 34 2.6.3, 

Individual 35 2.2.1, 

Individual 36 2.2.1, 2.5.2, 

Individual 37 2.2.6,  

Individual 38 2.2.3,  

Individual 39 2.2.1, 

Individual 40 2.7.1, 2.7.2, 

Individual 41 2.9.1, 

Individual 42 2.2.1, 

Individual 43 2.4.1, 

Individual 44 2.7.1, 2.7.2, 

Individual 45 2.6.1,  

Individual 46 2.2.6, 2.3, 2.9.1, 

Individual 47 2.2.1, 

Individual 48 2.2.1, 

Individual 49 2.10.2, 

Individual 50 2.7.1, 

Individual 51 2.2.1, 

Individual 52 2.6.1, 

Individual 53 2.2.1, 

Individual 54 2.9.1, 

Individual 55 2.5.2, 2.8.1, 

Individual 56 2.7.1, 2.7.2,  

Individual 57 2.2.1, 

Individual 58 2.5.2, 

Individual 59 2.2.1, 

Individual 60 2.2.6,  

Individual 61 2.2.6,  

Individual 62 2.2.1,  
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Appendix B 

Summary of agency respondents and where issues are addressed 
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Respondent Submission No. Section number where issues are addressed 

Sydney Water 1 3.2.1,3.2.2,3.2.3,3.2.4, 

Endeavour Energy 2 3.4.1, 3.4.2 

Penrith City Council  3 3.3.1, 3.3.2, 3.3.3, 3.3.4, 3.3.5, 3.3.6, 3.3.7, 3.3.8, 
3.3.9, 3.3.10, 3.3.11, 3.3.12, 3.3.13, 3.3.14,  
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Appendix C 

Hydrology and Flooding Report 
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1 Introduction 
1.1 Purpose of this report 

This report documents the development of the hydrology and hydraulic assessment for the Mulgoa Road Upgrade 

Stage 2, 5A & 5B Review of Environmental Factors (REF) (the Proposal), for the client Transport for New South Wales 
(TfNSW). 

1.2 Overview of the design 

Transport for NSW (TfNSW) proposes to upgrade Mulgoa Road to reduce travel times and improve traffic flow 
between Glenmore Parkway to Jeanette Street (Stage 2), Blaikie Road to Union Road (5A) and from Jamison Road to 
Union Street (5B). The site is located at Penrith and is an important arterial road that connects Penrith to the M4 

Motorway. This upgrade will take Mulgoa Road from two lanes to three in each direction, easing congestion and 
facilitating future development of the community and services in the region. 

Key features of the project include: 

• 3 km of 6 lane carriageway road with three lanes in each direction and a central median 

• Signalised intersections for Stage 2 at Glenmore Parkway, and Spencer Street 

• Signalised intersections for Stage 5A at Batt Street, Freedom Furniture site (Old Masters Site) & Jamison Road 

• Signalised intersections for Stage 5B from Jamison Road to Union Road 

• Bridge structures over waterways, including Surveyors Creek and Schoolhouse Creek 

• Integration of design with the existing culvert crossing that is to be retained at the intersection with Jamison 

Road 

• Bus prioritisation measures at key intersections 

• Shared user path on the eastern side and a pedestrian path on the western side, along the length of Mulgoa 

Road 

• Total and partial acquisitions along the corridor 

• There are significant utilities along the entire corridor including (but not limited to): Sewer rising mains, high 

pressure gas, Optic fibre communications, and Potable water mains. 

1.3 Scope of Works 

The scope of work for this Hydrology and Hydraulic Assessment addresses the following key items:  

• Describe criteria and technical inputs to the hydrology and flooding assessment  

• Document assumptions and inclusions in the scope of the hydrology and drainage design  

• Demonstrate compliance to project-specific flooding requirements 

• Identify and discuss any remaining design issues, and further opportunities in design 

• External independent verification of flood modelling. 
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2 Existing Environment 
The flood producing mechanisms from catchments draining to the Proposal vary based on several key attributes 
including catchment size, slope, and land use/surface roughness. 

Three possible flooding mechanisms are identified for the catchments which include:  

• Local catchment flooding (overland flow across Mulgoa Road and Glenmore Parkway)  

• Tributary flooding 

• Nepean River regional flooding 

The flood producing mechanisms are described in the following sections. It is essential that both flood producing 

mechanisms are taken into consideration when assessing the impact of the Proposal on flood behaviour and ensuring 

the required flood immunity and is achieved and all potential impacts to properties are highlighted. 

2.1 Stage 2 flood producing mechanisms 

The proposed Stage 2 road upgrade is situated in the School House Creek catchment, which is a tributary of the 

Nepean River. The main arm of School House Creek runs in a northerly direction through the Proposal via an existing 
culvert. Figure 2-1 shows the School House Creek catchment which outlets to the Nepean River. 

2.1.1 Local catchment flooding 

Local catchment flooding is the key flood producing mechanism affecting the Proposal and adjacent properties. 
Catchments directly upstream of the Proposal consist primarily of residential land made up of mixed paved and 

pervious areas. Overland flow paths from residential land directly upstream of the Proposal are conveyed across 
Mulgoa Road and Glenmore Parkway. Given the urbanised nature of these catchments, storms generating peak flood 
level response for these catchments are typically short in duration compared to Regional flooding and Tributary 

flooding (typically between 10 minutes to 1 hour). Local sub-catchments are shown in Figure 2-1. 

2.1.2 Tributary flooding 

The School House Creek catchment upstream of the proposal consists mainly of residential land with large flood 
storage areas consisting of vegetated land. Overland flow from residential areas are directed through a series of flood 
retarding and storage features which attenuate flow prior to flowing into the School House Creek Tributary north of 

Glenmore Loch. The tributary is conveyed through the Proposal via transverse drainage culverts. Given the flood 
storage strategy for the Glenmore Park area, storms generating peak flood level response for the tributary are 
typically long in nature (typically six hours or longer) compared to local catchment flooding.  

Catchments forming School House Creek are shown in Figure 2-1.  
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Figure 2-1: Stage 2 catchment 
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2.1.3 Nepean River regional flooding 

School House Creek is a tributary of the Nepean River. The Peach Tree & Lower Surveyors Creek Flood Study (CSS 2019) 

describes the adoption of the five per cent AEP river flood level as a downstream tailwater condition for all overland 
flood events. As the peak response time and critical duration rainfall event do not coincide  with local overland 
flooding the tailwater condition is deemed most appropriate. It is critical to adopt an appropriate tailwater condition 
as to not mask overland flood result which would likely lead to an underestimated impact assessment.  

The Nepean River one per cent AEP tailwater level at the outlet of School House Creek does not encroach into Mulgoa 
Road Stage 2. Stage 2 of the Proposal is above the Nepean River Regional flood level and is therefore unaffected by 
Regional flooding. 

2.1.4 Key features 

2.1.4.1 Flood storage 

A series of retarding basins attenuate flow for the Glenmore Park region. The key flood storages include the following:  

• Apple Gum Reserve 

• Reserve between Scrubwren Place and Linara Circuit 

• Cheds Town Reserve #1 and #2 

• Wentworth Gardens 

• Rotary Park 

• Glenmore Loch 

These features are connected to School House Creek through a piped network which convey frequent storm flows. 

Attenuation behaviour occurs where the piped network reaches full capacity for rarer flood events. Locations of 

attenuating features are shown in Figure 2-1. 

2.1.4.2 Transverse drainage 

An existing transverse drainage structure conveys flow from School House Creek which passes through the Proposal. 
Figure 2-2 shows transverse drainage locations. 

Table 2-1: Stage 2 - existing transverse drainage 

STAGE STRUCTURE ID TRIBUTARY SIZE 

2 DRT-450 School House Creek 3x 2100x1800 RCBC 

2.2 Stage 5A and 5B flood producing mechanisms 

The proposed Stage 5 road upgrade is situated in the Peach Tree and Lower Surveyors Creek catchment. The 
catchment consists primarily of residential and commercial land and is split into three main tributaries to Peach Tree 
Creek upstream of the Proposal. Peach Tree Creek is situated approximately 400 m to 600 m parallel to Mulgoa Road 

and ultimately flows into the Nepean River just downstream of the Penrith Weir.  

Local urban catchments primarily drain towards three key conveyance structures including:  

• Surveyors Creek (Surveyors Creek Channel) 

• Jamison Channel (Racecourse Channel) 

• Showground Creek (Showground Channel).  

Each channel runs in a northerly direction through the Proposal via bridge or culvert.  

2.2.1 Local catchment flooding 

Local catchment flooding is one of the key flood-producing mechanism affecting the Proposal and adjacent properties. 
Catchments directly upstream of the Proposal consist primarily of commercial and residential land. Overland flow 



Existing Environment 

5 

 

HYDROLOGY AND HYDRAULIC ASSESSMENT REPORT 
Mulgoa Road Upgrade Stage 2, 5A and 5B Concept 

Design & REF  
Prepared for Transport for NSW 

SMEC Internal Ref. 30018014 

13 July 2022 
 

from local catchments enter the Proposal either: directly such as properties directly adjacent to the Proposal; or 
through local roads which accumulate upstream local catchment runoff.  

Given the urbanised nature of these catchments, storms generating peak flood level response for these catchments 
are typically short in duration compared to Regional flooding and Tributary flooding (typically between 10 mi nutes to 

1 hour). Local sub-catchments are outlined in the Penrith City Council (PCC) Flood Study. 

Sub-catchment delineation is outlined in the Penrith City Council (PCC) Flood Study. 

2.2.2 Tributary flooding 

Catchments upstream of the Proposal which do not directly flow onto the Mulgoa Road will flow into one of the three 

flood conveyance channels. Floodwaters which break out of these conveyance structures which affect the Proposal 
are considered as tributary flooding. Breakout may occur due to changes in tributary topography or capacity 
limitations from culverts or bridges upstream, downstream or through the Proposal. Tributary flooding is one of the 
key flood-producing mechanisms affecting the Proposal and adjacent properties. 

Several flood retarding structures are situated upstream of the Proposal which attenuate peak flow through channels. 
Given the flood retarding features and size of total upstream catchments flowing to the channels, storms generating 
peak flood level response for the tributary are typically long in nature (typically two to six hours) compared to local 
catchment flooding.  

Figure 2-2 illustrates the Peach Tree and Lower Surveyors Creek catchment and tributaries. 
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Figure 2-2: Peachtree & Lower Surveyors Creek Catchment Plan 
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2.2.3 Nepean River regional flooding 

Surveyors Creek, Jamison Channel and Showground Creek are tributaries of the Peach Tree Creek which ultimately 

flows into the Nepean River. The Peach Tree & Lower Surveyors Creek Flood Study (CSS 2019) describes the adoption 
of the five per cent AEP river flood level as a downstream tailwater condition for all overland  flood events. As the peak 
response time and critical duration rainfall event do not coincide with local overland flooding the tailwater condition is 
deemed most appropriate. It is critical to adopt an appropriate tailwater condition as to not mask overlan d flood 

result which would likely lead to an underestimated impact assessment.  

Sensitivity mapping from the Peach Tree & Lower Surveyors Creek Flood Study show that flood extents from the one 
per cent AEP Nepean River regional flood event with the one per cent AEP local flood event do not encroach onto 
Mulgoa Road across Stages 5A and 5B. As such, the Proposal is not affected by Nepean River flooding.  

2.2.4 Key features 

2.2.4.1 Transverse drainage structures 

Existing transverse drainage structures convey flow from tributaries (channels) which pass through the Proposal and 
are listed below: 

Table 2-2: Stage 5 - existing transverse drainage 

STAGE STRUCTURE ID TRIBUTARY SIZE 

5A BRG-1900 Surveyors Creek 
17 m long road 

and foot bridge 

5A DRT-2875 Jamison Channel 
2x 2900x1500 

RCBC 

5B DRT-3525 Showground Creek 
2x 2400x1500 

RCBC 

Figure 2-2 highlights tributary locations where the listed structures pass through the Proposal; refer to Section 4.2.1 

and figures for further description of structures. 
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3 Flood modelling methodology 
As part of the Hydrology and Hydraulic Assessment, detailed flood modelling was undertaken to assess the impact of 
flood behaviour resulting from the Proposal. 

Flood modelling compares the flood characteristics of the existing environment to the proposed scenario. The 

modelling does not take into account future surrounding land use changes that are not directly associated with the 
proposal. 

This section outlines the modelling approach conducted as part of the Hydrology and Hydraulic Assessment. 

3.1 Relevant flood studies 

The Peach Tree & Lower Surveyors Creek Flood Study (Catchment Simulation Solutions 2019) has been undertaken for 
Penrith City Council (PCC) to define overland flooding behaviour across the Penrith Local Government Area (LGA). The 

Flood Study represents the best available information about flood behaviour for the Proposal location and is approved 
for use as the basis for existing flood conditions for Stage 5A and Stage 5B.  

Currently no approved existing flood models encompass the region of Stage 2 Mulgoa Road. To assess flood behaviour 
for the School House Creek catchment, a separate flood model is developed based off modelling parameters and 

methodologies used from the Peach Tree & Lower Surveyors Creek Flood Study.  

The following sections outline the modelling methodologies undertaken for the development of the School House 
Creek flood model for Stage 2 of the Proposal, and model modifications to the Council Flood Study for Stages 5A and 

5B of the Proposal. 

3.2 Hydrologic modelling 

The key inputs to the hydrologic modelling are as follows:  

• Rainfall Intensity-Frequency-Duration (IFD) data 

• Temporal patterns 

• Loss parameters 

• Sub-catchment characteristics 

• Detention basin storages. 

Temporal patterns, initial losses, continuing losses and median pre-burst data utilised for both models were extracted 

from Australian Rainfall and Runoff (ARR) Data Hub. The approved flood study adopted an initial loss factor of 0.6 per 

ARR 2016 Guidelines, meanwhile ARR 2019 Guidelines recommend a factor of 0.4 for urban environments where no 
catchment study calibration is available. As model validation has been conducted for the flood study a factor of 0.6 
shall be maintained and adopted for the Stage 2 hydrologic model. Continuing losses of 3.4 mm/h from ARR Data Hub 

are also not fully applicable for pervious area in urban environments, hence a value of 2.5 mm/h is adopted per 
approved flood study. 

IFD data and storm temporal patterns for the Stage 2 study area have been derived using the IFD data online tool from 
the Bureau of Meteorology (BOM) website. Design IFD data and storm temporal patterns for the Stage 2 study area 

were derived from a single point location: 

• 33.7778°S, 150.6663°N 

Pervious and impervious local catchment hydrographs derived from XP-RAFTS software were utilised throughout the 

entirety of the Stage 2 flood model. The Stage 2 flood model uses solely local catchment hydrographs derived from 
XP-RAFTS to capture attenuation properties of upstream storages in 2D modelling. 

Adopted IL/CL and XP-RAFTS model parameters are outlined below: 

• Impervious area initial loss – 1.0 mm 

• Pervious area adjusted initial loss – 27.6 mm – Median Pre-burst loss 

• Impervious area continuing loss – 0 mm/h 

• Pervious area continuing loss – 2.5 mm/h. 



Flood modelling methodology 

9 

 

HYDROLOGY AND HYDRAULIC ASSESSMENT REPORT 
Mulgoa Road Upgrade Stage 2, 5A and 5B Concept 

Design & REF  
Prepared for Transport for NSW 

SMEC Internal Ref. 30018014 

13 July 2022 
 

Adopted IL/CL, per ARR2019 Guidelines, and XP-RAFTS model parameters are outlined below for the Probable 

Maximum Flood (PMF) flood event: 

• Impervious area initial loss – 0 mm 

• Pervious area initial loss – 0 mm 

• Impervious area continuing loss – 0 mm/h 

• Pervious area continuing loss – 1.0 mm/h. 

The Manning’s ‘n’ roughness values and pervious categories are outlined in Table 3-1 which are used to determine the 

pervious and impervious ‘PERN’ hydrologic parameters for each sub-catchment. The input sub-catchment Manning’s 

‘n’ values are calculated from weighted average contributions, denoted as ‘PERN’, of each land use category. 
Hydrologically modelled land use proportions for this catchment are illustrated in Figure 3-1; sub-catchment 
delineation shown in Figure 2-2. 

Table 3-1: Manning’s ‘n’ and impervious area categories  

LAND USE MANNING’S ‘n’ IMPERVIOUS (%) 

Buildings 0.025 100 

Roads 0.018 100 

Concrete 0.015 100 

Trees 0.100 0 

Water 0.030 100 

Grass 0.035 0 

3.2.1 Areal Reduction Factors (ARF) 

For consistency with the Peach Tree & Lower Surveyor’s Creek Flood Study, ARFs are not applied to the flood model. It 
is rationalised in the flood study that the majority of sub-catchments are small and individually do not trigger an ARF 
factor less than 1. As the critical catchments assessing overland flow to Mulgoa Road are small it is justified that not 
adopting ARF factors, in line with the flood study, is considered most appropriate for conservatism in flood results.  

3.2.2 PMP design rainfall. 

Probable Maximum Precipitation (PMP) for the local catchment flood event has been estimated using the Generalised 
Short Duration Method (GSDM) (BOM, 2003). Table 3-2 presents the key parameters adopted for estimating the PMP 
for Stage 5 and Stage 2 models. 

Table 3-2 GSDM Parameters 

PARAMETER 
STAGE 2 MODEL 

VALUE 

STAGE 5 MODEL 

VALUE 

Area 5.04 km2 23.94 km2 

Elevation Adjustment 

Factor 

N/A – less than 1500 m 

AHD 

N/A – less than 1500 m 

AHD 

Moisture Adjustment 

Factor 
0.70 0.70 

Fraction of Catchment 

“Rough” 
1.0 (100%) 1.0 (100%) 
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It is noted that the PMF critical duration for local catchment flood events of both Stage  2 and Stage 5 flood models are 

shorter than six hours. This confirms that the GSDM is suitable and the Generalised Southeast Australia Method 
(GSAM) for estimating PMP rainfall for durations longer than six hours does not need to be considered. 

3.2.3 PMP temporal patterns 

For the PMF flood estimation, a single temporal pattern was adopted in line with the GSDM (BOM 2003) from the 

adopted Stage 5 flood model. For consistency, the developed Stage 2 flood model also adopts the GSDM single 
temporal pattern. 

3.3 Hydraulic modelling 

Hydraulic flood modelling was undertaken using TUFLOW, an industry standard two-dimensional hydraulic analysis 
tool which best represents two-dimensional flood behaviour. Hydraulic modelling with TUFLOW defines the overland 
flow for existing conditions and the Proposal.  

The primary purpose of the TUFLOW flood assessment is to:  

• Assess the capacity of the cross-drainage structures 

• Assess flood immunity of the existing and proposed road 

• Define off-site flood impacts caused by the road upgrade. 

TUFLOW is not considered to be suitable for assessing pavement drainage due to the coarseness of the  model 

topography and limitations in modelling pit inlet capacity. Therefore, the Proposal’s pavement drainage strategy has 

been assessed in 12D. Consistency between the 12D pavement drainage model and the TUFLOW cross -drainage flood 

model has been ensured with regards to: 

• Sub-catchment delineation 

• Topography 

• Schematisation of drainage structures (dimensions, invert levels, number of barrels and surface roughness).  

Depth, level contour and velocity mapping of the peak flood envelopes have been produced for both existing and 

proposed scenarios. 

As part of the REF, the flood assessment involves the following events:  

• Ten per cent AEP 

• Five per cent AEP 

• Two per cent AEP 

• One per cent AEP 

• Probable Maximum Flood (PMF). 

To show the effect of the proposed road upgrades on flooding behaviour, the following maps have been produced:  

• Flood level impacts 

• Flood velocity impacts (per cent change) 

• Climate change flood level sensitivity. 

Flood mapping is provided in Appendix A of this report. 

3.3.1 Stage 2 

 Figure 3-1 illustrates the hydraulic modelling features described in the following sections. 
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Figure 3-1: Stage 2 – 2D hydraulic model layout 
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3.3.1.1 Model geometry 

The Stage 2 flood model is simulated in the TUFLOW.2020-10-AA Heavily Parallelised Compute (HPC) solution scheme 

with use of a Quad-Tree Mesh for fine detailing towards the Proposal area. Utilising a quad-tree mesh domain allows 
for finer detailing of flow conveyance in areas of interest to the project. It allows for variable cell sizes within a single 
model. 

The following cell sizes are used for the following areas:  

• 1 m: Road corridor 

• 2 m: Properties potentially affected by flood impacts; major stream paths 

• 4 m: Remaining regions for attenuation of natural flow paths and storages. 

Model topology of existing terrain conditions for the Stage 2 flood model combines the below listed surfaces in order 

of precedence: 

• Detailed site survey 

• Panther’s Precinct development 

• Creek cross sections 

• 2011 LiDAR. 

3.3.1.2 Surface material 

The surface material incorporated in both hydraulic models are differentiated from hydrologic landuse parameters. 

The hydraulic flood model adopts a depth-varying mannings ‘n’ for several materials. Table 3-3 lists the most utilised 
material roughness values used in hydraulic modelling. 

Table 3-3 Surface Material 

LAND USE 

DESCRIPTION 

DEVELOPED FLOW MANNING’S 

ROUGHNESS VALUE (n) 

SHALLOW DEPTH MANNING’S 

ROUGHNESS VALUE (n) 

SHALLOW DEPTH THRESHOLD 

(m) 

Roadways 0.018 0.025 > 0.01 

Concrete 0.015 0.035 0.005 

Grass 0.031 0.107 > 0.03 

Trees/dense 

vegetation 
0.098 0.06 > 1.9 

Water 0.035 0.035 - 

Buildings 10* 0.05 > 0.01 

* High depth varying manning’s applied to buildings to model flow impedances  

3.3.1.3 Boundary conditions 

Inflow boundary conditions which route hydrographs generated in XP-RAFTS hydrologic modelling are input into the 
hydraulic model as detailed below: 

• Local sub-catchments: local inflow hydrographs for each sub-catchment not encompassing the Proposal 

• Proposal area: local inflow hydrographs to the 1D stormwater network domain. 

Outflow boundaries are defined by tailwater conditions of the Nepean River as utilised from the PCC Flood Study. 

Features of the tailwater conditions include: 

• Static water level to coincide river flooding with local flooding 

• Local flooding to coincide with the 5 per cent AEP river flood level for all local flood events from the 50 per cent 

to the PMF 
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• Rarer event river flood levels potentially mask impacts derived from local flooding resulting from the project.  

3.3.1.4 Drainage network 

Detailed site survey was undertaken for the Proposal within the project corridor. Detailed survey pit and pipe data 
was extracted and utilised in flood modelling where available. Penrith City Council pit and pipe data was used in 
modelling where further data was not available. 

3.3.1.5 Flood storage and major structures 

Key information to Glenmore Loch is available and is included in flood modelling. The loch is situated immediately 

upstream of the Stage 2 Proposal and is the largest storage component upstream of the project location providing a 
storage benefit of 75,000 m3 prior to spillway activation.  

Limited data of flood control structures are available. Site investigations were conducted for approximate details of 

the Glenmore Park flood attenuation features. The estimated storages are located upstream of Glenmo re Loch, 
therefore the attenuation behaviour is ultimately controlled by the loch itself. As such, site inspection details made to 
upstream flood storages are considered appropriate for the REF. Detailed site survey should be conducted for the 
upstream piped network connecting these attenuation features at Detailed Design. 

Estimations to flood storages, structures and piped networks for the 100% Concept Design include the following and 
are shown in Figure 3-1: 

• Apple Gum Reserve outlet structure 

• Ched Towns Reserve 

• Reserve between Scrubwren Place and Linara Circuit 

• School House Creek foot bridges upstream of the Rotary Park. 

Topographic survey data was limited for creeks;  and survey of invert levels to the culvert through School House Creek 

was inconsistent with LiDAR data. During site visits it was noted that a gabion wall inlet drop structure was present for 

the School House Creek culvert and was modelled as such in TUFL OW to match the invert level data of the culvert. At 
later design stages tie-in works to the existing creek should be confirmed following additional survey. 

3.3.1.6 Blockage assessment 

Design blockage has been assessed for transverse drainage structures with headwalls (see Figure 3-1 for culvert 

locations) for each flood event. Three key culverts are considered to affect flood behaviour to the road which include:  

• ST1: School House Creek culvert 

• ST2: Apple Gum Reserve culvert through Floribunda Avenue  

• ST3: Culvert / footbridge downstream of Floribunda Avenue . 

The flood assessment considers the maximum enveloped results of both design blocked and unblocked scenarios. 

Table 3-4 highlights the key inputs for the AR&R2019 blockage assessment:  

Table 3-4: Hydraulic structure blockage assessment 

 DRT-450 ST2 ST3 

Location School House Creek culvert 
Apple Gum Reserve culvert 

through Floribunda Avenue 

Culvert / footbridge 

downstream of Floribunda 
Avenue 

Type / Size 3 x 2.1 m x 1.8 m RCBC 3 x 3.6 m x 1.2 m RCBC 2 x 2.4 m x 0.6 m RCBC 

Debris Length 

L10 

1.5 m: moderate sized 

branches 
*1 m: small sized branches 1 m: small sized branches 

Debris 

availability 

High: dense vegetation 

surrounds culvert inlet 
Medium: vegetated areas not 

within main stream; upstream 

Medium: vegetated areas not 

within main stream; upstream 



Flood modelling methodology 

14 

 

HYDROLOGY AND HYDRAULIC ASSESSMENT REPORT 
Mulgoa Road Upgrade Stage 2, 5A and 5B Concept 

Design & REF  
Prepared for Transport for NSW 

SMEC Internal Ref. 30018014 

13 July 2022 
 

 DRT-450 ST2 ST3 

of reserve is well maintained 

urban land 

of reserve is well maintained 

urban land 

Debris mobility 

Medium: debris source close 

to culvert inlet; limited 

upstream debris mobility 

Low: pollutant trap directly 

before culvert is modelled and 

assumed to block debris 
mobility 

Medium: moderate rainfall 

intensities with moderately 

flat source areas 

Debris 

Transportability 

Medium: Velocities 

approximately 1 m/s; wide 

stream relative to debris; 
stream depth similar to 
vertical debris size 

Low: debris assumed to be 

captured by pollutant trap  

Medium: Velocities 

approximately 1 m/s; wide 

stream relative to debris; 
stream depth similar to 
vertical debris size 

Debris 

Potential 
Medium Low Medium 

Design 

Blockage Factor 

(%) 

AEP>5%: 0% 

AEP 5% - AEP 0.5%: 10% 

AEP<0.5%: 20% 

AEP>5%: 0% 

AEP 5% - AEP 0.5%: 0% 

AEP<0.5%: 10% 

AEP>5%: 0% 

AEP 5% - AEP 0.5%: 10% 

AEP<0.5%: 20% 

*Floating debris blockage governed by vertical structure opening. Vertical debris length taken as 50% of L 10 

Where longitudinal pits and pipes are used for purposes of managing overland flow from external catchment, Q type 
pits are modelled to enable accurate pit inlet capacity. Where the drainage network has been designed for the 10% 
AEP and is at capacity, pits are modelled with unlimited inlet capacity to achieve a workable model stability. 

3.3.1.7 Critical duration assessment 

A critical duration assessment for the ensemble of 10 temporal patterns for each storm duration was undertaken in 
hydraulic modelling. The assessment was undertaken with reduced model resolution by doubling cell sizes for each 
quadtree domain due to space and time limitations. For each flood AEP a maximum flood level envelope was 

generated from all duration using the temporal pattern closest to the mean for each duration. At most, nine storm 
events were selected per flood AEP based on enveloped results for locations within the project boundary and to 
properties likely affected by the project. The selected critical durations are enveloped to maximum values and as such, 
result in conservative flood behaviour.  

The critical durations for local catchment overland flooding ranged from 10 minutes to 1 hour whilst critical durations 
for tributary flooding ranged from 6 hours to 12 hours. The adopted critical durations for each flood event are defined 
in Table 3-5. 

Table 3-5: Stage 2 – Critical duration table 

FLOOD EVENT STORM ID 

10% AEP 

10 minute: temporal pattern 4376;  

15 minute: temporal pattern 4410 and 4411;  

20 minute:  temporal pattern 4435, 4440 and 4444;  

60 minute:  temporal pattern 4565 and 4568;  

540 minute: temporal pattern 4764 

5% AEP 

15 minute: temporal pattern 4410 and 4412;  

20 minute:  temporal pattern 4435; 

540 minute: temporal pattern 4764 



Flood modelling methodology 

15 

 

HYDROLOGY AND HYDRAULIC ASSESSMENT REPORT 
Mulgoa Road Upgrade Stage 2, 5A and 5B Concept 

Design & REF  
Prepared for Transport for NSW 

SMEC Internal Ref. 30018014 

13 July 2022 
 

FLOOD EVENT STORM ID 

2% AEP 

10 minute: temporal pattern 4365 and 4368;  

20 minute:  temporal pattern 4367; 

45 minute:  temporal pattern 4528; 

360 minute: temporal pattern 4694 

1% AEP 

10 minute: temporal pattern 4364 and 4363;  

25 minute:  temporal pattern 4460 and 4462;  

720 minute: temporal pattern 4443 

PMF 15 minute; 45 minute; 60 minute; 90 minute 

3.3.2 Stage 5A and 5B 

The inherited PCC Flood Study is reviewed and altered to be fit-for-purpose for Stages 5A and 5B of the Proposal. 
Details of modelling details and figures are outlined in Volumes 1 and 2 of the  Peach Tree and Lower Surveyors Creeks 
Flood Study (2019). Changes to the existing case flood model to best represent flooding within the project vicinity are 

justified in this section. 

3.3.2.1 Existing Conditions 

The adopted flood model shall form the basis of existing flood conditions for the project. The model includes 
approved development and future development of the Panthers Precinct as documented in the Panthers Precinct 
Trunk Drainage Assessment Report (2016). These conditions include future planned buildings, car parks, basins and 

temporary swales.  

The future proposed temporary swale and trunk drainage through the Proposal at the Jamison Road / Mulgoa Road 
intersection is omitted from the adopted model. Future Panthers stormwater drainage design has been included in 

modelling of the existing scenario for this project as it is the best data available for development already taken place 
since the PCC Flood Study was published. 

As the flood impact assessment shall reflect a comparison of future modified flood behaviour as a result of the Mulgoa 
Road project, the future development from the Panthers Precinct shall form part of the existing flood conditions. 

3.3.2.2 Blockage 

Transverse drainage structures part of the Stage 5 flood model maintains blockage from the PCC Flood Study. 

For the greater region of the flood model, inlet blockages are maintained from the PCC Flood Study. Within the vicinity 
of the project, longitudinal drainage pipes are considered to be at full capacity for large flood events. Drainage design 

confirms pipe maximum capacity in the ten per cent storm event, inclusive of pit inlet blockage in accordance with 
ARR 2019 Guidelines. For the vicinity of the project, pits are therefore modelled with unlimited inlet capacity.  

3.3.2.3 Critical Duration 

The selection of temporal patterns and durations are consistent with the critical duration assessment carried out for 
the PCC Flood Study. The longest duration 360 minute events (excluding the five per cent AEP) were not critical for the 

Proposal and surrounds and therefore omitted for simulation optimisation. Critical durations adopted for the Stage 5A 
and 5B flood model are listed in Table 3-6 below. 

Table 3-6: Stage 5A and 5B – Critical duration table 

FLOOD EVENT STORM ID 

10% AEP 10 minute: temporal pattern 4369 
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FLOOD EVENT STORM ID 

60 minute: temporal pattern 4567 

120 minute:  temporal pattern 46214 

5% AEP 
60 minute: temporal pattern 4567 

360 minute:  temporal pattern 4731 

2% AEP 
45 minute: temporal pattern 4528 

120 minute:  temporal pattern 4619 

1% AEP 
45 minute: temporal pattern 4534 

120 minute:  temporal pattern 4619 

PMF 15 minute; 30 minute; 45 minute; 120 minute 

3.3.2.4 Modified - detailed site survey 

Detailed site survey is conducted for the Proposal and shall supersede outdated survey. Modelled existing topology 
and pit/pipe network shall be consistent with that modelled in Drainage Design. Model adjustments include:  

• Updated stormwater pit and pipe network 

• Updated topographic survey Digital Elevation Model (DEM) 

• Break line definition of gutters, road crests and impermeable road barriers. 

3.3.2.5 Modified - hydrologic inflow schematisation 

Inflow hydrographs, as modelled in XP-RAFTS, must be input to the TUFLOW hydraulic model at the same locations for 
both existing and design scenarios. This is imperative for undertaking the flood impact assessment as false impacts will 
arise from differently located inflow locations within a sub-catchment.  

Inflow locations are adjusted from received where topography changes as a result of the design surface. External 

catchments approaching the road which do not readily encroach to the road remain as 2D inflows and are positioned 
out of the design road corridor. Where flooding overtops onto the road corridor, inflow hydrographs are input 
through the 1D domain of the stormwater drainage network in both existing and design.  

3.3.2.6 Modified – 1D network model instabilities and solution scheme 

Model instabilities are identified in the base case flood model and propagate upstream of the project through the 
stormwater network. Instabilities do not represent accurately modelled flood behaviour and are responsible for the 
extensive upstream false impacts along Jamison Road. The stormwater network must be modified to be fit-for-
purpose for the Proposal. 

The majority of false flood impacts due to instabilities originate from the schematisation of Jamison Channel. The 
channel and its property access bridges are converted from 1D schematisation to 2D schematisation. As the coarse cell 
size is not appropriate for accurate conveyance of the converted 2D channel, the solution scheme is converted from a 
TUFLOW.2017-09-AC Classic solution scheme to a TUFLOW.2020-10-AA Heavily Parallelised Compute (HPC) solution 

scheme to utilise Sub-Grid Sampling. Additionally, pits modelled through a stage-discharge curve near the channel are 
converted to unlimited capacity pits to eliminate further sources of instabilities.  

3.3.2.7 Modified – Jamison Road Culvert 

The schematisation and modelled details to the culvert for the Jamison Channel through Mulgoa Road are adjusted to 

Works-As-Executed (17/05/2019 WAE) design drawings of the Royce Trunk Stormwater Drainage upgrade.  
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Figure 3-2: Bazooka channel outlet Works-As-Executed 

To confirm the validity of TUFLOW results, a pipe capacity assessment was undertaken in HY-8 culvert hydraulic 
analysis software. The assessment is based off TUFLOW design channel flows for the one per cent AEP critical storm 

event. HY-8 results indicate that TUFLOW underestimates culvert capacity. As TUFLOW results are conservative it is 
considered suitable. 
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4 Present day flooding conditions 
Flood depth and velocity mapping for existing conditions are provided in Appendix A . 

4.1 Stage 2 modelled flood behaviour 

4.1.1 Tributary flooding 

As the majority of runoff from Glenmore Park is detained within the Loch, flows into School House Creek are dictated 
by the overflow structure within the loch outletting through twin 1800 mm pipes, and the spillway overtopping level 
of Glenmore Parkway. The overtopping level is not activated in events as r are as the one per cent AEP therefore 

incoming flow to School House Creek is a function of the hydraulic head from the loch onto the overflow structure and 
the pipe capacity of the twin 1800 mm pipes.  

The School House Creek culvert through Mulgoa Road achieves capacity in events as rare as the one per cent AEP 
flood. The road is therefore not affected by tributary flooding. A Sydney Water building situated near the tributary is 

affected by tributary flooding for depths up to 0.5 m under existing flood cond itions. 

4.1.2 Local catchment flooding 

Within the vicinity of the Proposal, several overland flows from external residential catchments flow onto Mulgoa 
Road in events more frequent than the ten per cent AEP flood under existing conditions.  Flow paths and catchments 
are shown in Figure 4-1. Key locations are listed in the table below: 

Table 4-1: Stage 2 – Overland approach flow to the Proposal 

EXTERNAL CATCHMENT 
CATCHMENT 

SIZE (ha) 
FLOW DIRECTION 

TRAFFICABLE 

EVENT 

Forest Redgum Reserve; Properties 

along Regentville Road, Tench Place 

and The Avenue.  

8.1 Across Glenmore Parkway. < 10% AEP 

Properties between Regentville Road 

and Mulgoa Road.  
5.0 Across Mulgoa Road into Gibbes Street.  < 10% AEP 

Regentville Public School; Some 

properties on Cornelius Place and 
School House Road.  

4.7 
Across Mulgoa Road / Spencer Street 

intersection into Spencer Street.  
< 10% AEP 

Some properties along Cornelius 

Place, School House Road and 
Jeanette Street.  

37.9 

Through Jeanette Street and M4 channel 

across Mulgoa Road. Flows into: M4 

underpass, into Factory Road, properties 
along Mulgoa Road and Factory Road. 

< 10% AEP 
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Figure 4-1: Stage 2 – Overland flow path from sub-catchments - 1% AEP existing flood depth 
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4.2 Stage 5A and 5B modelled flood behaviour 

4.2.1 Tributary flooding 

Tributary flooding occurs for different flood events across the three tributaries and are individually discussed in the 
following sections. 

4.2.1.1 Surveyors Creek 

Tributary flooding from Surveyors Creek does not affect the Proposal up to the one per cent AEP . Tributary flooding 
affects the road in the PMF existing flood only. Tributary flooding from Surveyors Creek is not critical to road design 
outcomes. 

 

Figure 4-2:1% AEP existing flood contained within Surveyors Creek 

4.2.1.2 Jamison Channel 

Tributary flooding from Jamison Channel affects the Proposal in events as rare as the two per cent AEP existing flood 
event. Flow from the channel alongside Jamison Road exceeds the maximum capacity of the existing twin 2.9 m x 1.5 

m culvert through the Mulgoa Road / Jamison Road intersection. Channel breakout occurs as water is backed up into 
the channel and spills across Jamison Road, across Mulgoa Road, and across the intersection.  
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Figure 4-3: 2% AEP existing flood breakout from Jamison Channel 

4.2.1.3 Showground Creek 

Tributary flooding from Showground Channel affects the Proposal in events as rare as the five per cent AEP existing 

flood event. Flow from the channel exceeds the maximum capacity of the existing twin 2.4 m x 1.5 m culvert through 
Mulgoa Road. Breakout to the north affects existing properties whilst breakout to the south enters the existing 
Mulgoa Road and ponds at a sag point through the southbound carriageway. 
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Figure 4-4: 5% AEP existing flood breakout from Showground Channel 

4.2.2 Local catchment flooding 

Within the vicinity of the Proposal, several overland flows from external residential catchments flow onto Mulgoa 
Road in events more frequent than the ten per cent AEP flood under existing conditions. Key locations are listed in the 

table below: 

Table 4-2: Overland approach flow to the Proposal 

EXTERNAL CATCHMENT 
CATCHMENT 

SIZE (ha) 
FLOW DIRECTION 

TRAFFICABLE 

EVENT 

Commercial lots accumulating down 

Blaikie Road 
3 Eastward into Mulgoa Road northbound 5% AEP 

Commercial lots opposite Stuart Street 7 
Westward into Mulgoa Road 

southbound 
2% AEP 

Commercial and residential lots 

accumulating down Preston Street 
45 

Westward into Mulgoa Road 

southbound 
10% AEP 

Portions of sporting fields accumulating 

into Ransley Street 
10 

Northward and Westward into and 

across Mulgoa Road 
< 10% AEP 

Residential properties accumulating 

down Rodley Avenue 
5 Westward into and across Mulgoa Road < 10% AEP 
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EXTERNAL CATCHMENT 
CATCHMENT 

SIZE (ha) 
FLOW DIRECTION 

TRAFFICABLE 

EVENT 

Residential properties along Vista Street 4 Westward into and across Mulgoa Road < 10% AEP 
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5 Proposed environment 
5.1 Design considerations 

5.1.1 Road immunity 

Under existing flood conditions Mulgoa Road is prone to flooding in events more frequent than the ten per cent AEP. 

The Proposal requirement is to maintain a minimum hydrologic standard flood immunity as per the existing road. 
Immunity is achieved where at least one lane per carriageway is flood free. 

5.1.2 Flood impacts 

Properties are to not be adversely affected by flooding as a result of the Proposal. Within the accuracy of 2D flood 

modelling, flood level differences up to 20 mm or all events up to the one per cent AEP flood is within the tolerance 
considered as unaffected. Flood impacts inside the project boundary are acceptable as they are attributed to changes 
in road surface and inclusions of channels. Flood impact mitigation measures have been heavily involved in shaping 
the overall design of the road. Flood impact mitigation design features are discussed in the next section.  

5.1.3 Consideration for Additional Culvert on Jamison Street 

For future development of the Panthers Precinct on the corner of Jamison Road and Mulgoa Road, the Panthers 
Precinct Drainage Assessment (J.W Prince 2016) had proposed a future trunk line drainage through Mulgoa Road on 
the north side of Jamison Road. The aim was to prevent flooding of Jamison Channel breakout from affectin g the 

future development site and to improve flood immunity of the intersection. The Proposal shall consider the 
requirement and effectiveness of the structure proposed in the Panthers Precinct Drainage Assessment. 

5.2 Modelled key features 

5.2.1 Proposed drainage 

Table 5-1 summarises the proposed transverse drainage dimensions that are to be modified as part of the Proposal. 

Table 5-1 Proposed transverse drainage 

STAGE 
STRUCTURE 

ID 

EXISTING 

SIZE 

PROPOSED 

SIZE 
COMMENT 

2 DRT-450 

3x 

2100x1800 
RCBC 

3x 

2100x1800 
RCBC 

School House Creek culvert conveys the one per cent AEP 

however no longer suits the new road widening extents. It is 
proposed to maintain the existing cells sizes and extend the 

upstream end to daylight the culvert. Due to the confined 
space the extension shall be orientated to align with School 
House Creek and to avoid clashing with Woodbrook Grove 
and an existing share path from Mulgoa Road. Bend losses 

are considered in flood modelling in accordance to QUDM 
Guidelines.  

5A BRG-1900 - - Road bridge duplication on the east side of Surveyors Creek.  

5A DRT-2875 
2x 

2900x1500 
RCBC 

2x 

3200x1400 
RCBC 

The Jamison Culvert conveys the five per cent AEP however 

does not suit adequate structural thickness to the new road 
widening extents on the northbound carriageway. A non-
standard pit structure is proposed for the northbound 

carriageway section to provide adequate structural thickness 
by increasing the crown and reducing the vertical dimension 
of the culvert by 100 mm. The culvert widths of each cell in 

this section is increased by 300 mm to maintain existing 
capacity and to offset expansion/contraction losses. 
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STAGE 
STRUCTURE 

ID 

EXISTING 

SIZE 

PROPOSED 

SIZE 
COMMENT 

Expansion and contraction transitions are tapered at 4 in 1 to 

minimise losses in accordance with Austroads Guide to Road 
Design Part 5B: 2.7.2. A blockage factor of 25% of one cell for 
rare flood events is adopted per flood study assessment. 

5B DRT-3525 

2x 

2400x1500 

RCBC 

2x 

2400x1500 

RCBC 

Showground Channel culvert will be extended to suit the new 

road widening extents. To follow the existing Showground 
Creek profile it is proposed to apply a skew to the new 
culvert extensions and also to mitigate any property impacts 

Bend losses are considered in flood modelling in accordance 
with QUDM Guidelines. A blockage factor of 10% for rare 
flood events is adopted per flood study assessment. 

Longitudinal drainage from 12D drainage design are incorporated into the flood mode l including tie-ins to existing 

stormwater and new proposed outlets. 

5.2.2 Road design 

Topographic changes from the existing flood model to design flood model scenario incorporates the following DEM 
surfaces: 

• Stage 2, 5A and 5B road design surface superseding existing terrain 

• Stage 1A road design separate to the Proposal 

• Stage 0 channel works separate to the Proposal 

• Design Channels modelled from 12D drainage design 

• Tie-in works to design culverts. 

Modelled breaklines are defined for important flow conveying and flood overtopping features such as gutters and 

road crests. 

5.2.3 Flood Impact Mitigation Features 

5.2.3.1 Road Works near Preston Street 

Extensive iteration of the geometric road design aimed to ensure that residential and commercial properties near the 
Preston Street / Mulgoa Road intersection are not adversely flood impacted. Road design ensures that the gutter high 
points are maintained to existing road levels to ensure similar flows away from properties. Road crossfall transitions 
are modified as well as independently rotated outside lanes such that overtopping points along existing flow paths are 

maintained.  

5.2.3.2 Earth Bund 

At 100% Concept Design a bund has been proposed from Ransley Street to 50 m from Showground Channel to match 
the existing bund. It was identified at 80% Concept Design that adverse flood hazard conditions were occurring at the 

road sag as a result from backwater from Showground Channel and runoff from the Club Paceway car park entering 
the road with the existing bund removed. The bund was reinstated to ensure overtopping oc curs past the crest point 
which significantly improved flood hazard conditions.  

Flood depth mapping in Appendix A indicates the location of the bund for proposed conditions. 

5.2.3.3 Road Works near Showground Channel 

Extensive iteration of the geometric road design aimed to maintain overtopping levels along the hi gh point in the road 
near Showground Channel. Existing channel break out which occurs in the 2 per cent or rarer flood affects upstream 
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flood levels to properties and are ultimately dictated by this overtopping level. From 80% to 100% Concept Design the 
road was changed from a superelevation to crowned roadway which changed the overtopping level from the top of 
footpath to top of median. The same iterative process with geometric design was undertaken to ensure conditions as 
per the REF. 

5.2.3.4 Mulgoa Road Surcharge from John Tipping Grove 

Under existing flood conditions it was identified that the existing 375 diameter pipe from Mulgoa Road to line in John 
Tipping Grove line surcharged into Mulgoa Road. This resulted in less surcharge in downstream pits within John 
Tipping Grove. To mitigate potential flood impacts to properties in John Tipping Grove, the surcharge fro m the pit in 

John Tipping Grove must be controlled matching existing surcharge rates. The existing 375 diameter pipe is therefore 
maintained and extended into the superelevated side of Mulgoa Road. While this new pit does not convey stormwater 
from Mulgoa Road its function is to allow for surcharging. Required road trafficability is confirmed to match existing 
with surcharging. 

5.2.3.5 Noise Walls 

Proposed noise walls have undergone several design iterations to ensure no adverse impacts are generated . Flood 
depth mapping in Appendix A indicates location of noise walls for proposed conditions. 

5.3 Modelled flood behaviour 

Flood depth and velocity mapping for the proposed conditions has been provided in Appendix A .  

TUFLOW modelling results are discussed in the following sections. 

5.3.1 Stage 2 flood immunity 

The road under existing flood conditions are regularly inundated in flood events more fre quent than the five per cent 

AEP flood. As a result of the Proposal, immunity to flooding has been improved throughout the Stage 2 portion. The 
level of improved immunity is discussed in the following sections. 

Locations where portions of the existing road are prone to flooding are listed below: 

• Glenmore Parkway 

• Gibbes Street / Mulgoa Road Intersection 

• Spencer Street / Mulgoa Road / School House Road Intersection. 

5.3.1.1 Glenmore Parkway 

The external catchments from properties north of Glenmore Parkway flow across the existing northbound carriageway 
in flood events as frequent as the 10 per cent AEP. As a result of the Proposal, Glenmore Parkway achieves immunity 
to the 1 per cent AEP at this location. Figure 5-1 on the left compares the 1 per cent AEP under existing conditions 

(left) to flooding under design conditions (right). 

 

Figure 5-1: Glenmore Parkway Flood Immunity - 1% AEP (Left: Existing flooding; Right: Design flooding) 
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5.3.1.2 Gibbes Street 

The external catchments from properties north-west of the Mulgoa Road / Glenmore Parkway intersection flow 

towards Mulgoa Road. Under existing conditions, a swale intercepts overland flow prior and maintained flood 
immunity up to the 1 per cent AEP, except for shallow flow across the carriageway into Gibbes Street. At 100% 
Concept Design, the swale requested to be removed to reduce the extent of property acquisitions as per TfNSW 
meeting dated 23/06/2022. It was agreed to allow overland flow onto the road which is to be managed by pavement 

drainage.  

As a result, the immunity of Mulgoa Road is reduced from a 1 per cent AEP to a 5 per cent AEP. However, the road 
remains trafficable with a hazard category of H1 to the 1 per cent AEP. Figure 5-2 on the left compares the one per 
cent AEP flood under existing conditions (left) to flooding under design conditions (right). 

 

Figure 5-2: Gibbes Street Intersection Flood Immunity - 1% AEP (Left: Existing flooding; Right: Design flooding) 

5.3.1.3 Spencer Street intersection 

External catchments from School House Road flow across both existing carriageways in flood events as frequent as the 
ten per cent AEP. The immunity of the Proposal is not adversely affected compared to existing, achieving an immunity 

to the ten per cent AEP at this location with a greater length of road now immune.  

Flood depths across Mulgoa Road between the existing medians marginally improves as a resul t of the design. Existing 
flood depths are a maximum of 0.026 m where the maximum design flood depth is 0.019 m. 

Figure 5-3 on the left compares the ten year flood under existing conditions (left) to flooding under design conditions 

(right), illustrating the minor improvements to flooded carriageways. 
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Figure 5-3: Spencer Street intersection Flood Immunity - 1% AEP (Left: Existing flooding; Right: Design flooding) 

5.3.2 Stage 5A and 5B flood immunity 

The road under existing flood conditions are regularly inundated in flood events more frequent than the ten per cent 
AEP flood.  As a result of the Proposal, immunity to flooding has been improved at several locations across Stage 5A 
and 5B portion. Only one location does not match road immunity targets as to prioritise the protection of private 
properties from flooding. This location however is still trafficable in the one per  cent AEP flood. The design order of 

precedence is to prevent adverse flooding to properties as first order. The level of immunity is discussed in the 
following sections. 

Locations where portions of the existing road are prone to flooding are listed below:  

• Mulgoa Road southbound opposite Stuart Street 

• Mulgoa Road southbound near Preston Street 

• Jamison Road intersection 

• Southbound sag point near Howell Oval 

• Southbound sag point near Anëldriva Park 

• Mulgoa Road southbound opposite Vista Street and Rodley Avenue 

• Mulgoa Road northbound from Ransley Street to Vista Street. 

5.3.2.1 Mulgoa Road southbound opposite Stuart Street 

External catchments from commercial lots opposite Stuart Street flow across the southbound carriageway under 

existing conditions in flood events rarer and including the two per cent AEP. The Proposal improves flood immunity at 
this location to a one per cent AEP. This is due to improved piped capacity where pipes which surcharged under 
existing flood conditions no longer do so as a result of the Proposal in the one per cent AEP. 

See Figure 5-4 below for immunity comparisons to the one per cent AEP. 
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Figure 5-4: Opposite Stuart Street Flood Immunity - 1% AEP (Left: Existing flooding; Right: Design flooding) 

5.3.2.2 Mulgoa Road southbound near Preston Street 

External catchment from Preston Street enters Mulgoa Road under existing conditions and inundates the southbound 

carriageway all along to Jamison Road in events as frequent as the five per c ent AEP. The Proposal improves flood 
conditions at this location allowing for two flood free southbound lanes in the 5 per cent AEP. Furthermore, the length 
of inundated road in the one per cent AEP is greatly reduced, improving trafficability towards the M4. 

See Figure 5-5 below for immunity comparisons to the five per cent AEP. 

 

Figure 5-5: Near Preston Street Flood Immunity - 5% AEP (Left: Existing flooding; Right: Design flooding) 

5.3.2.3 Mulgoa Road northbound Opposite Preston Road 

Breakout flow from Jamison Channel onto Mulgoa Road southbound as well as surcharge from stormwater connected 
to Jamison Culvert affect Mulgoa Road under existing conditions. Under existing conditions, this flow inundates 

residential properties between Mulgoa Road and McNaughton Street whilst maintaining a one per cent AEP road 
immunity.  

Under Proposed conditions, a noise wall is provided in this location which reduces flooding to private properties but 
causes ponding in the road. Additionally, road widening works lowers the kerb invert level below the hydraulic grade 

line of Jamison Culvert which causes surcharging of stormwater pits connected to the culvert. 

Due to the above flood mechanisms, road immunity shall reduce from one per cent AEP to five per cent AEP at this 
location.  
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Figure 5-6: Opposite Preston Street Flood Immunity - 1% AEP (Left: Existing flooding; Right: Design flooding) 

Flood hazard to vehicles and pedestrians increase under Proposal flood conditions on the outer lanes and foot path. 
However, flow depth does not exceed 0.1 m for  two lanes and will be trafficable (H1 hazard category) for a minimum 

of two main alignment lanes and two auxiliary lanes lanes in the one per cent AEP. Details regarding flood hazard are 
highlighted in Section 6.3. 

The design iteration from 80% to 100% Concept Design has mildly adjusted road geometry which mildly alleviates 

hazard at this location. Furthermore, the bund was removed as the proposed noisewall now acts to protect properties 
on McNaughton Street against adverse flooding. This allowed for improved flood storage which lowered flood levels 
by 5 mm resulting in an improved hazard condition between the two design phases. Section 7.1 further details the 
flood mechanism resulting in adverse hazard outcomes as well as potential mitigation strategies to be considered for 

Detailed Design. 



Proposed environment 

31 

 

HYDROLOGY AND HYDRAULIC ASSESSMENT REPORT 
Mulgoa Road Upgrade Stage 2, 5A and 5B Concept 

Design & REF  
Prepared for Transport for NSW 

SMEC Internal Ref. 30018014 

13 July 2022 
 

 

Figure 5-7: Opposite Preston Street trafficable H1 flood hazard level - 1% AEP 

5.3.2.4 Jamison Road Intersection 

Under existing conditions, breakout from Jamison Channel traverses the intersection of Mulgoa Road and Jamison 

Road in the two per cent AEP or rarer existing flood event. The Proposal improves flood immunity at this location 
achieving immunity to the two per cent AEP.  

See Figure 5-8 below for immunity comparisons to the two per cent AEP. 

 

Figure 5-8: Near Jamison Intersection Flood Immunity - 2% AEP (Left: Existing flooding; Right: Design flooding) 

5.3.2.5 Southbound sag point near Howell Oval 

Under existing flood conditions, the sag point on Mulgoa Road southbound opposite Howell oval achieves  one lane 
flood free immunity to the two per cent AEP. The Proposal achieves a greater immunity outcome where two lanes are 

flood free in the two per cent AEP; and one lane is flood free to the one per cent AEP. 

See Figure 5-9 below for immunity comparisons to the one per cent AEP. 
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Figure 5-9: Near Howell Oval Flood Immunity - 1% AEP (Left: Existing flooding; Right: Design flooding) 

However, for flood events more frequent that the two per cent AEP, flood depths and flood hazard worsen from 
existing at this location. This is due to backwatering from the channel into the stormwater system causing pits to 

surcharge and pond across the sag. Ponding depth is then dictated by the adjacent foot path height which overtops 
and flows into Howell Oval. This occurs in flood events as frequent as the ten per cent AEP where Proposal ponding 
depths are 0.23 m where no ponding occurs under existing conditions as highlighted in Figure 5-10. 

Between 80% and 100% Concept Design, modifications have been made to both road geometry and drainage design 
which has reduced the ponded flood level by 9 mm between the two design stages. Detailed Design should aim to 
improve frequent event flood outcomes at this location where feasibly practicable. Details of flood mitigation options 
to potentially explore are outlined in Section 7. 

 

Figure 5-10: Adverse ponding near Howell Oval - 1% AEP (Left: Existing flooding; Right: Design flooding) 
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5.3.2.6  Southbound sag point near Anëldriva Park 

Under existing conditions, flow from Ransley Street, the Aneldrive car park and surcharging pits are trapped at the 

southbound sag point on Mulgoa Road near Anëldriva Park inundating the carriageway in the five per cent AEP and 
rarer flood – the road achieving a ten per cent AEP immunity in existing.  

At 80% Concept Design, the sag ponding depth had increased, however one lane maintained a flood free condition 
and was considered trafficable. Increased ponding depths generated adverse flood hazard outcomes which were 

effectively mitigated through design for this 100% Concept Design and is discussed in detail in Section6.3.2.3. The 
100% Concept Design now achieves an improved flood immunity from a 10% AEP to 2% AEP.   

See Figure 5-11 below for immunity comparisons to the ten per cent AEP. 

 

Figure 5-11: Near Anëldriva Park Flood Immunity - 10% AEP (Left: Existing flooding; Right: Design flooding) 

5.3.2.7 Mulgoa Road from Showground Channel to Vista Street 

Under existing conditions, flow from Vista Street and Rodley Avenue flows into Mulgoa Road inundating the 

southbound carriageway from Vista Street to Anëldriva Park in events as frequent as the 10 year AEP flood. The 
Proposal improves flood immunity to this location achieving all lanes flood free for the northbound in the 5 per cent 
AEP flood; and one lane flood free for the southbound in the 5 per cent AEP flood. 

See Figure 5-12 below for immunity comparisons to the two per cent AEP. 
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Figure 5-12: Showground channel to Vista Street Flood Immunity - 5% AEP (Top: Existing flooding; Bottom: Design flooding) 

5.3.3 Assessment of Additional Jamison Road Culvert 

A detailed Technical Memo has been undertaken to inform TfNSW and Council of issues relating to the additional 

culvert north of Jamison Road for the meeting held on 29/06/2022. The technical document discusses the following 
key issues: 

− Design/construction issues and limitations of the Council Proposed culvert and size  

− Comparison of 3 flood model results undertaken for the trunk upgrade assessment, Council flood study, and 

Concept Design flood model 

− Alternative design options and alternative sizing based off updated Council flood study 

It was agreed during this meeting that the additional culvert was not required to achieve conformance as it relates to 

design requirements of the Mulgoa Road Stage 2, 5A & 5B Concept Design and shall not be adopted for the 100% 
Concept Design. 

There shall be ongoing coordination at Detailed Design with TfNSW and Council for the potential construction of the 

northern culvert as it relates to a Council wide flood mitigation strategy. 

The above technical memo is attached to this report in Appendix B . 

5.3.3.1 Flood Model Updates and Outcomes 

As part of Panthers Precinct Trunk Drainage Assessment, a lumped hydrologic-hydraulic flood model was developed in 

accordance to AR&R1987 Guidelines based on the 1994 Peach Tree Creek Flood Study for the purpose of assessing 
flooding to the site of the Panthers Precinct. The Panthers Assessment flood model is not purposed for assessing flood 
behaviour of Mulgoa Road and does not capture detailed flood behaviour of Mulgoa Road. 
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The Concept Design utilises the most current Council Flood Study which better reflects flood behaviour to the site. The 
most current 2019 Council Flood Study supersedes older flood studies for the following details: 

− Captures more complex flood storage behaviour of the upstream system,  

− Has a higher degree of modelling resolution,  

− More accurately identifies incoming flow paths to the site, and 

− Adopts more current survey. 

The aim for proposing the northern culvert option therefore must be assessed in accordance with the most recent 

flood study. 

A key comparison between the flood model upgrade is the amount of flow breaking out into the intersection, and the 
direction of breakout flow. Due to the lack of upstream attenuation in the Panthers Flood Model, peak channel flow is 
overestimated. While the Panthers Flood Model indicates flow overtopping from Howell Oval into the future Panthers 
Precinct, the updated flood model indicates that the road is not overtopped at that location  – incoming flow from the 

intersection only. As such, the mechanism of flooding into the Panthers Precinct is no longer dictated by overtopping 
near Howell oval therefore reducing the effectiveness of the northern culvert option. 

5.3.3.2 Current Design Outcomes 

The key aim of the northern culvert option is to reduce impacts into the future development site, and to improve 

flood conditions at the intersection. 

Under existing conditions channel breakout reduces road immunity to less than two per cent AEP, at which flooding 
from this mechanism affects the future development site. As a result of the Proposal, without the northern culverts 
modelled, flood immunity of the road improves and achieves a two per cent AEP flood immunity. In this event, flow 

which used to affect the future development site is no longer occurring for the two per cent AEP. Furthermore, flood 
impacts for the one per cent AEP are significantly reduced as a result of the Proposal.  

As immunity is improved and flood impacts to properties are significantly reduced as a result of the Proposal without 
the northern culvert option, the Panthers proposed northern culvert is not required to achieve design conformance.  

 

Figure 5-13: Improvement to flood conditions to the Panthers Precinct - 2% AEP flood depth 
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Figure 5-14: Improvement to flood conditions to the Panthers Precinct - 1% AEP flood level impacts 
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6 Flood impact assessment 
Flood level impacts are assessed for flood events up to the one per cent AEP. Impacts as a result of the Proposal are 
distinguished between those created by the tie-in design of Stage 1 in the flood model. Impacts presented in flood 
mapping near project tie-ins are not considered resultant of design changes from the works of this Proposal. 

6.1 Flood level impact 

Flood level impact mapping is shown in Appendix A outlining the design flood (Proposal flood conditions) vs existing 
flood. 

6.1.1 Stage 2 

6.1.1.1 Improvements to properties 

Flood outcomes as a result of the Proposal improve for a number of properties. These locations of flood level 
reductions include the following: 

• Properties along Spencer Street 

• Properties along Gibbes Street 

• Properties along Factory Road 

• Properties along Mulgoa Road. 

Several properties that were affected by flooding under existing conditions are no longer affected in post Proposal 

conditions and are illustrated in Figure 6-1. A majority of flood level reductions results from a higher top of footpath 
which is effective at containing flooding within the road. A higher level of stormwater network capacity also attributes 
to flood level reductions on the above properties. 

 

Figure 6-1: Stage 2 – 1% AEP Flood level improvements to properties 
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6.1.1.2 Adverse level impacts to properties 

Overall through design revisions and impact mitigation no adverse impacts occur to properties as a result of the 

design. 

6.1.2 Stage 5A and 5B 

6.1.2.1 Improvements to properties 

Flood outcomes as a result of the Proposal improve for a number of properties. These improvements are illustrated in 
Figure 6-2 and described in Table 6-1. 
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Figure 6-2: Stage 5 – 1% AEP flood level impact improvements 

Table 6-1: Stage 5 - 100 year flood level impact improvement summary 

ID PROPERTY LOCATIONS DESCRIPTION 

A 
Properties on Mulgoa 

Road near Stuart Street 

Improved road drainage and road design changes reduces flow entering these 

properties. 

B 
Intersection opposite 

Stuart Street 
Improved road drainage reduces flooding at this intersection. 
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ID PROPERTY LOCATIONS DESCRIPTION 

C 

Residential, commercial 

and heritage listed 
properties near the 

Preston Street / Mulgoa 
Road Intersection 

Extensive iteration of road geometry discussed in section 5.2.3.1 aimed to 

mitigate potential adverse flood impacts. Measures are effective and also 
improve flood outcomes for these properties by lowering flood levels from 

existing. 

D 

Properties between 

Mulgoa Road and 

NcNaughton Street 

The proposed noise wall mitigates potential adverse flood impacts. Properties 

that would have been flood affected under existing conditions would no longer 

be so as a result of the Proposal. 

E 

Properties on the corner 

of Jamison Road and 

Mulgoa Road 

Flood levels lower as a result of the Proposal for these properties. 

F 
Panthers Precinct 

Development 

Modifications to road levels and drainage design through the Jamison Road 

/Mulgoa Road intersection are effective in redirecting flow to properties into the 
park area. Flood level reductions as well as reduced flood extents to the 

Panthers Precinct development site are a result of the Proposal. 

G 
Properties along Retreat 

Drive 

Modified road geometry is effective at preventing flow from entering these 

properties. As a result, properties which used to be flood affected are no longer 

so as a result of the Proposal. 

H 
Properties on Rodley 

Avenue 

Road geometry modifications detailed in section 5.2.3.3 aimed to mitigate 

potential adverse flood impacts. Measured are effective and properties 
experience lower flood levels as a result. 

I 
Mountain View Retreat 

Retirement Village 

Modified road geometry, improved road drainage as well as the proposed noise 

wall bordering these properties are effective at reducing flood levels as well as 
reducing flood extents. A break in the barrier to maintain access to the 
retirement village is necessary as to not redirect flow paths which cause impacts 

to properties elsewhere. 

6.1.2.2 Adverse level impacts to properties 

Through extensive iterations of road geometry and drainage design, potential flood impacts to propert ies have been 
mitigated. Minor adverse flood impacts remain and are documented in this section. 

Adverse impacts to properties are assessed based on potential damage that may occur from flooding. The order of 

priority are as follows: 

• Adverse flooding directly affecting residential dwellings 

• Adverse flooding directly affecting commercial buildings or miscellaneous buildings 

• Adverse flooding within private property boundaries not affecting buildings 

• Adverse flooding within grassed sporting fields and existing flood conveying/storing features. 

6.1.2.3 Mazda Dealership 

Flood impacts at the Mazda dealership near the Surveyor’s Creek bridge on Mulgoa Road are minor and are contained 
within the parking lot. As flooding does not affect buildings and are minor at this location, impacts are deemed 
acceptable. 
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Figure 6-3: 1% AEP adverse flood level impacts - Mazda dealership 

6.1.2.4 Howell Oval Surrounds 

The region depicted in Figure 6-4 acts as flood storage under pre-existing conditions. As no buildings or paved features 

exist in this region, flood impacts are deemed acceptable for this flood storage feature.  

The impacts occur as flow which used to enter the Panthers Precinct under existing flood conditions are now being 
diverted into this area and through stormwater surcharge from the connection to the channel. Flooding does not 
propagate northward and are contained. Existing inlets for this storage are maintained and drain the area ou t into 

Jamison Channel through the proposed road drainage.  

 

Figure 6-4: 1% AEP adverse flood level impacts – Near Howell Oval 

6.2 Flood velocity impact 

The velocity impact is measured by per cent change in peak flood velocity. Percentage changes in velocities less than 
one metre per second are not considered significant as:  

• Absolute velocity changes are minimal  

• Increase in velocities less than one metre per second will not increase scour risk. 
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As such, percentage changes in velocities less than one metre per second are hatched in dark shading in flood 

mapping. Per cent changes in velocities greater than one metre per second are potentially more prone to scour risk 
and displayed in flood mapping without hatching. Areas hatched in pink represent velocities greater than two metres 
per second in the existing environment. High velocities present in existing flood conditions are already prone to scour 

and remain in this state regardless of velocity increase from the Proposal. 

There are no adverse flood velocity impacts to properties beyond the project boundary. Within the project boundary 
flood velocities increase for new proposed channels as well as culvert inlet structures. Adequate scour protection is 
provided in the Drainage Design. 

6.3 Flood hazard 

Flood hazard mapping has been provided in Appendix A  

Flood hazard is a combined measure of flood depth and flood velocity that may be the potential source of harm or a 
situation with potential result in loss. Hazard classifications in relation to flood depth and velocity are categorised in 
Figure 6-5. 

 

 

Figure 6-5:  Flood hazard curves (ARR 2019 Figure 6.7.9) 

6.3.1 Stage 2 trafficability 

Flood hazard mapping indicates that throughout the full length of Stage 2, the Proposal is trafficable for all lanes up to 

and including the one per cent AEP flood event having a hazard category of H1.  

While the road may not be immune to flooding in the one per cent AEP flood it is considered safe for people and 
vehicles in accordance with ARR 2019 Guidelines.  

6.3.2 Stage 5A and 5B trafficability 

Stage 5A of the Proposal is trafficable for all vehicles for at least three lanes each carriageway up to and including the 
one per cent AEP flood event having a hazard category of H1. 
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Whilst the majority of Stage 5B is trafficable up to and including the one per cent AEP, one southbound sag point 
north of Rodley Avenue is considered unsafe for small vehicles.  

Two locations within the Proposal experience adverse hazard outcomes for outside travel lanes compared to existing 
and are discussed in the sections below. Detailed Design should aim to reduce flood hazard at these locations where 

feasibly practicable. Details of flood mitigation options to potentially explore are outlined in Section 7. 

6.3.2.1 Mulgoa Road Southbound – Near Rodley Avenue 

At 100% Concept Design, Mulgoa Road near Showground channel was changed from a superelevated section to a 
crowned roadway (adverse crossfall) as requested by TfNSW per Road Geometry comment 0016 dated 03/11/2022.  

Where external catchments flowed across Mulgoa Road in super for the existing road, water now ponds at sag points 
due to the crowned section. Where the road was fully trafficable under existing conditions for the 1 per cent AEP, the 
100% Concept Design road now experiences a H2 hazard category and is not trafficable by small vehicles. 

However, while trafficability is reduced at this localised region at Concept Design, the existing road was not 1 per cent 

AEP trafficable just 100 m to the south. Furthermore, the sag at Aneldriva which was un-trafficable is now trafficable 
for 2 lanes for the 1 per cent AEP. As this region of road is already considered non-trafficable, the adverse hazard 
outcome is considered unchanged for this length of road. Figure 6 illustrates trafficability at this location for existing 
and design conditions. 

 

Figure 6: 1% AEP flood hazard - Existing vs Proposed near Rodley Avenue and Aneldriva car park 

6.3.2.2 Mulgoa Road Northbound – Opposite Preston Street/McNaughton Street 

Under existing flood conditions Mulgoa Road northbound opposite McNaughton Street remains safe for all vehicles 
and pedestrians up to the one per cent AEP. 

During the 80% Concept Design stage, adverse hazard outcomes were identifie d up to a H3 category in the 1 per cent 
AEP. Road and drainage design has been undertaken for the 100% Concept design to reduce the adverse hazard at this 
location as much as practically and feasibly possible. Flood hazard for the 100% Concept Design is now adversely 
affected for two lanes with a H2 category (unsafe for small vehicles) in the 1 per cent AEP.  



Flood impact assessment 

44 

 

HYDROLOGY AND HYDRAULIC ASSESSMENT REPORT 
Mulgoa Road Upgrade Stage 2, 5A and 5B Concept 

Design & REF  
Prepared for Transport for NSW 

SMEC Internal Ref. 30018014 

13 July 2022 
 

Figure 6-7 compares the existing, 80% and 100% design hazard mapping at this location. 

 

Figure 6-7: 1% AEP flood hazard – Existing, 80% and 100% Concept Design Opposite McNaughton Street 

6.3.2.3 Hazard Reduction – Aneldriva Park 

Under existing conditions, the Mulgoa Road southbound sag near Aneldriva Park experiences a one per cent AEP 
hazard level where all lanes are considered unsafe for small vehicles, and three lanes unsafe for all vehicles.  

At 80% Concept Design, flood hazard conditions at this sag had worsened in design as overland flow from the car park 
and backwater from Showground Channel flowed directly into the road sag. Whilst immunity requireme nts were met 

with one lane flood free in the 10 per cent AEP, adverse hazard outcomes were considered unsafe for traffic users and 
pedestrians. 

From 80% to 100% Concept Design, hazard mitigation design strategies successfully eliminated adverse flood hazar d 
to a condition better than existing. The 100% Concept Design had raised the sag point which reduced stormwater 

surcharge in rare flood events. Furthermore, the existing bund opposite the car park which was removed at 80% was 
re-instated which significantly reduced overland flow entering the road sag in frequent and rare events. Overall, 
mitigation strategies aimed to match closer to existing hazard conditions however had achieved a better than existing 

hazard outcome. 

Figure 6-8 below outlines the improvement to hazard conditions for the 100% Concept Design relative to Existing 
conditions and 80% Concept Design conditions. 
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Figure 6-8: 1% and 10% AEP flood hazard – Existing, 80% and 100% Concept Design Opposite Aneldriva Park 

6.4 Climate change 

Climate change flood level impact and design flood level sensitivity to climate change for the one per cent AEP flood 

event are presented in Figures B43 and B44 respectively of Appendix A. Climate change depth and velocity flood maps 

for existing and design scenarios are presented in Figures B39 to B42 of Appendix A. 

Flood sensitivity and flood impact to climate change has been undertaken to understand the consequence of adverse 
flooding behaviour to the design and potential impacts to properties in accordance with TfNSW Technical Guide, 
Climate Change Adaptation for the Road Network.  

The Proposal would not be impacted by sea level rise due to its high elevation above mean sea level. However, 
increased rainfall intensity caused by climate change would affect flooding behaviour near the Proposal.  
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A climate change sensitivity assessment and climate change impact assessment has been undertaken to understand 
the implications to the 1 per cent AEP flood levels of the proposed road upgrade scenario  and potential flood level 
impacts for increased rainfall. The interim climate change factor adopted by the PCC Flood Study is the 18.6 per cent 
increase for the worst case Representative Concentration Pathway 8.5 scenario projected for 2090 climate change.  

As per ARR 2019 advice, the risk rating of climate change for the Proposal (i.e. “low” or “high”) has been determined 
based on potential consequences of constructing the Proposal without taking climate change into account.  

Impact mapping for increased rainfall in both design and existing scenarios are shown in Figures B43 of Appendix A. 

Flood impact reductions to private properties exhibited without climate change still hold true when considering 

climate change. In addition, the land between Howell Oval and Mulgoa Road is no longer adversely impacted when 

climate change is considered. However one location, the Glenmore Parkway pump station, experiences adverse flood 

level impacts when considering climate change. 

Design sensitivity impact mapping for increased rainfall are shown in Figures B44 of Appendix A. In Stage 5 there are 

minor increases in flood extent to traffic lanes near the Jamison Intersection as well as the north bound carriageway 

south of Showground Channel when comparing design with climate change vs without climate change . In Stage 2 

there are two locations where climate change triggers overtopping of the median which includes the Glenmore 

Parkway sag and between Jeanette Street and Spencer Street. However while flood extents are increased due to 

climate change, the design road is already not immune to flooding for the above locations and do not affect 

trafficability outcomes. Overtopping locations due to climate change are occurring under existing conditions, 

therefore immunity is at least maintained from existing. 

Climate change impacts to flood behaviour are deemed to be “low” risk. The increased rainfall intensity caused by 

climate change therefore would not be accounted for in the flood assessment used for design purposes and has been 

presented as a sensitivity assessment only. 



Flood mitigation measures 

47 

 

HYDROLOGY AND HYDRAULIC ASSESSMENT REPORT 
Mulgoa Road Upgrade Stage 2, 5A and 5B Concept 

Design & REF  
Prepared for Transport for NSW 

SMEC Internal Ref. 30018014 

13 July 2022 
 

7 Flood mitigation measures 
The proposed road upgrade will be designed to minimise the flood impact on properties whilst maintaining the 

required flood immunity for the proposed road upgrade. As the design develops further during the detailed design 

stage, flood modelling shall be undertaken to confirm flood impacts of subsequent design changes. 

Stage 2, 5A and 5B of the Proposal currently at the time of the 100% Concept Design generates no adverse flood 

impacts to properties. The Proposal has been designed to minimise potential flood impacts to properties through 

adopting a road immunity standard that matches existing one lane free flood conditions on the road where feasible.  

One location where immunity is not improved from existing is Mulgoa Road northbound opposite McNaughton Street 

as to prioritise the protection of private properties from adverse flood impacts. 

Whilst the one lane flood free trafficability requirements are achieved for the Proposal, with the exception of the 

above, two locations result in unfavourable flood depth and flood hazard outcomes. These include the Mulgoa Road 

northbound near McNaughton Street; and the southbound road sag near Rodley Avenue. 

Potential flood mitigation options to be potentially explored at subsequent design stages for the two locations 

described above are detailed in the following sections. 

7.1 Mulgoa Road Northbound – Opposite Preston Street/McNaughton Street 

On Mulgoa Road Northbound opposite McNaughton Street, two key flooding mechanisms contribute to the 
worsening of flood depths and hazard on outside travel lanes and footpaths for rare flood events: 

• Stormwater surcharging: as the road is widened the kerb level is ultimately lowered due to road crossfall. As the 

stormwater system draining this area is connected to Jamison Culvert, the system backwaters in rare flood 

events as pit grate levels dip below the hydraulic grade line at the culvert tie-in. 

• Noise wall: in instances where there is no noise wall in design, properties between Mulgoa Road and 

McNaughton Street would have been adversely affected by flooding compared to existing. While the noise wall is 

essential to prevent adverse flood impacts to properties, it ultimately holds back flood water across the sag and 
generates greater flood depths in traffic lanes. 

To prevent surcharging of pits, the stormwater outlet location must have a hydraulic level lower than the upstream 

stormwater pits. This may be achieved by tying in to Jamison Culvert further downstream where hydraulic grade is 
lower. However, this will acquisition of additional properties on the south-west corner of the intersection. 

To retain immunity as per existing, the median overtopping level could be raised via an elsholz kerb to pond water in 
the median of the south bound carriageway from overland flow from Preston Street. Flood impacts must be assessed 

with this solution to ensure no upstream properties are adversely flood affected. 

7.2 Sag Point near Rodley Street 

The sag point generated from the road in adverse cross fall in the 100% Concept Design ponds water where it would 

have sheet flowed in super onto the median under existing conditions. While this geometric road design was 
requested by TfNSW from 80% to 100% Concept Design, the option to revert back to a superelevation shoul d be 
discussed at Detailed Design should the preference be to reduce adverse flood hazard. 
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8 Conclusions and recommendations 
This assessment has investigated and outlined the potential impact the proposed road upgrade would have on flood 

levels and velocities. The assessment is based on available data obtained and received and reflects the existing 

environment as currently stands.  

The following outcomes are presented as a result of the findings of this assessment. The proposal would: 

• Provide a maintained or better hydrologic immunity standard than the existing road; except for the northbound 

location opposite McNaughton Street, described in Section 5.3.2.3, where property impact mitigation holds 
priority. 

• Not worsen flooding outcomes for private properties as identified from this Flood Impact Assessment 

• Not increase erosion and scour risk caused by concentration of flows downstream of transverse drainage 

culverts. 

The following recommendations should be considered at Detailed Design: 

• Not worsen flooding outcomes for private properties compared to the existing case  

• Flood modelling to be undertaken to confirm flood impacts and immunity requirements at subsequent design 

stages. 

• Where feasible and practicable, reduce flood hazard at locations identified in Section 6.3.2. 

• Investigate potential for adoption of mitigation measures outlined in Section 7 

• Where feasible and practicable, achieve greater flood immunity in Mulgoa Road northbound near Preston 

Street/McNaughton Street 

• Coordination between TfNSW and Council regarding the additional Jamison northern culvert 

• Undertake survey of estimated drainage structures and attenuation features in Section 3.3.1   
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1. Investigation of the extension of Council Culvert 

1.1 Panthers Precinct Proposed Trunk Drainage 
The Panthers Precinct Trunk Drainage Assessment carried out by J. Wyndham Prince (2016) for Penrith City Council 
(PCC) proposes 2 x 2.4 m x 2.1 m RCBCs under Mulgoa Road to the north of the intersection. This proposal shall be 
referred to as the “Council culvert extension”. 

Currently the culvert has been partially constructed and terminates at the corner of the Panthers Precinct as shown in 
Figure 1. This figure indicates the proposed future extension (red). 

Figure 1: Council Culvert Extension overview 

1.1.1 As-Built Details Of Council Culvert 

As per the WAE, 1 x 2.4 x 2.1 RCBC has been constructed up to the corner of the Panthers Precinct building as 
indicated in blue highlight in Figure 2. Space proofing has been provided on the southern side as highlighted in red for 
a second box culvert to be constructed in the future. 

As per the Panthers Precinct Trunk Drainage Assessment Report, future works proposes the following: 

1. Additional single RCBC (highlighted red) to be constructed to the combined headwall outlet with the Bazooka 
Channel (left side of Figure 2). 

2. Twin RCBC (~190 m) to be constructed as highlighted in green from Howell Oval to the proposed stub on the 
Panthers Precinct corner 



 

 

   
    

    
   

 

  

   

 
  

 
    

    

    
 

   

     

   

   

   

     

    

Figure 2: Future proposed Council culvert extension 

1.2 Design Constraints with Proposed Extension 
The extension of the twin RCBC as shown in Figure 3 crosses existing utilities across Mulgoa Road. SMEC has modelled 
the potential extension of the culvert based on extrapolating the levels and grading of the as-built segment (left side 
of Figure 3). 

The following details have been obtained from WAE drawing 

• Tie-in pit invert level of 23.473 m AHD 

• 0.5% grade from tie-in invert through Mulgoa Road 

Figure 3: Long section through SMEC-modelled future Council Culvert extension 

The proposed modelling shows the extension would have to pass through existing utilities under the intersection. Key 
constraints in the proposal are highlighted in the figure above and are discussed in the following sections. 

1.2.1 Utility Clash Assessment 

The twin RCBC option configuration would clash and/or would not meet minimum clearance to the following existing-
to-remain utilities: 

Table 1: Impacted utilities 

ITEM NUMBER (shown in Figure 3) Impacted Utility Available clearance 

1. Proposed utilities Requires re-design 

2. Existing sewer 800 mm 

3. Existing sewer < 150 mm 

4. Existing HP gas No clearance – to be relocated 

5. Proposed utilities Requires re-design 



   

       
      

    
       

  

   
 

 

 

 

    

      
        

  
 

   

 

   

1.2.2 Impact to Existing Buildings 

SMEC modelling indicates that the extension of the twin RCBC option would run close to the existing Outback 
Steakhouse building and also the KFC drive-through facility as indicated in Figure 4. This would require special 
construction methods to prevent undermining of the existing building/road. It is noted both buildings are to be 
removed as part of the Panthers Precinct VPA masterplan construction, which indicates this section of the Panthers 
Precinct is to become rezoned for 300 dwellings, however it is understood this will not be operational until 2031. 

In addition to buildings, it is noted that the existing stand of mature trees will need to be cleared, including four native 
gum trees. A padmount transformer behind the Outback Steakhouse (Jamison Road side) may also be impacted due to 
proximity depending on the construction methodology of the culvert. 

Figure 4: Impact to existing buildings 

1.2.3 Earthworks at Culvert Inlet 

A tail-in channel would be required for the future headwall inlet for the twin RCBC option. SMEC modelling shown in 
Figure 5 indicates that earthworks at the inlet. For modelling purposes, 2:1 side slopes and a 18% longitudinal grade 
have been adopted to minimise impacts to existing footpath. It is noted there is substantial impact to existing mature 
native trees in this location as a result of the channel, and possible impact to existing 600 sewer. The impact could be 
minimised by the inclusion of a drop structure in lieu of tail-in channel. 

Figure 5: Approximate earthworks required for headwall inlet 



     

  
   

  

       
  

  

     
 

   

    
 

  

  
 

  

  
   

    
 

  
   

  

 
  

    
   

  

  

   

  

   
   

 

   
   

 

     
   

  

1.2.4 Construction Sequencing for Council Proposal 

Construction staging for the twin RCBC option would require Mulgoa Road to be shut down for a minimum of 8 to 10 
days. The likely period would be to conduct construction through the Christmas period. 

The following construction sequence is estimated for trenching of the twin RCBC option: 

1. Excavate below the culvert invert with benching as required. Access /egress and water management must be 
considered for the trench exceeding 3 m deep by 4 m width 

2. Foundation preparation and bedding material 

3. Installation of formwork and reinforcement for the RCBC base slab. Concrete pour to B80 specification. Possible 
non-conformance to allow for precast RCBC base slabs to speed up construction. 

4. Crack mapping after 7 days for B80 compliance requirements of 28 day strength concrete 

5. Craning in crown units, mortaring in leg-base slab connection, and installation of water-proofing for all precast 
unit joints 

6. Backfill and overlay in layers 

7. Option for earlier re-opening of the road with temporary pavement. Permanent pavement construction 
otherwise. 

2. Flood Modelling Comparison 

SMEC’s assessment of the existing scenario shows a difference in flood levels between the Peach Tree and Lower 
Surveyors Creeks Flood Study (PCC flood model) and Concept Design flood model. It was observed that flood levels 
around Howell Oval were lower in the SMEC’s Concept Design existing scenario flood model compared to the PCC 
flood model. 

2.1 Background 
The purpose of this section is to outline the key changes made to SMEC’s Concept Design existing scenario flood 
model and the reasons for differences compared to the PCC Flood Study model. 

Flood modelling for the Mulgoa Road Stage 2, 5A & 5B Concept Design was based off the inherited PCC flood model. 
To date, this Flood Study was the most current flood study available and best represented flood behaviour as 
calibrated to historical events. 

As the base model stood it was not considered fit-for-purpose for the Project in assessing pre and post flood 
behaviour. Several key changes were made to suit flood modelling in the context of design infrastructure. 

Key issues warranting modifications include: 

- Model instabilities generating false impacts throughout the model 

- TUFLOW crashing and failing to run due to instabilities of inherited model 

- Excessive run times unsuitable for fast turnaround for input to design. 

2.2 PCC Flood Model Instabilities 
It has been noted in the 20% Concept Design flood impact mapping that excessive flood impacts were being generated 
at large distances away from the project which were not attributed to the design. Upon further inspection it is noted 
that 1-dimensional connections were unstable and forcing inappropriate surcharging at several locations. Surcharging 
as a result of model instability is not reliable or accurate which made the flood model not fit-for-purpose with the 
aspect of comparing pre and post flood conditions as flood impacts resulting from the project could not be reliably 
identified. 

Figure 11 below highlights a key location where 1D instabilities generated false flood impacts at 20% Concept Design. 
The hydrograph in red represents unstable pipe flow while the green hydrograph shows stable flow from the Concept 
Design flood model. Both scenarios represent surcharging for this event. 



 

   

  

   
  

   

   
   

  

   

   
   

 

 
 

  

    

 
   

   

 
 
 

 
  

   
 

Figure 6: Flood model stability - PCC (red) vs Concept Design (green) 

2.2.1 Modified TUFLOW Scheme 

At the time of the flood study, the TUFLOW Classic solver was the best available and tested schematisation. Due to 
complexity of the flood model, model instabilities were observed which generated false impacts. Further to add, 
model instabilities commonly caused the software to crash thereby being unable to run for the design case. 

From the time of the Mulgoa Road Upgrade Stage 2, 5A and 5B Concept Design, the release of sub-grid sampling with 
the HPC solution scheme (TUFLOW.2020-10-AA) best represented flow conveyance, significantly improved flood 
model stability and improved model run time within a range suitable for fast design input. 

2.2.2 Modified Channel Modelling Scheme 

A key driver in model instabilities stemmed from the 1-dimensional modelling of channels. More specifically, 
instabilities from 1D-2D channel boundary connections where flow is continuously passing from 2D to ESTRY schemes 
as the channel HGL approaches the boundary level. 

A key benefit of utilising sub-grid sampling is the improved flow conveyance through coarser cell sizer in two-
dimensional grids. 1D channels were converted to 2D to utilise benefits of sub-grid sampling and which improved 
stability especially to 1D connections of pit and pipe networks. 

2.3 Modelling of Existing Jamison Culvert (Bazooka Channel) 
A key driver for reduced overtopping over Jamison Road with the modified flood model stems from cross referencing 
checks used to validate flow conveyance of key feature through the proposal. Culvert capacity checks were 
undertaken with an alternative software program (HY-8) to validate flood model results. Culvert inverts and sizes with 
applied inlet blockage consistent with the flood model were input to the HY-8 model and indicated that the TUFLOW 
flood model was considerably underestimating the culvert capacity. Upon detailed inspection of the culvert 
schematisation the issue was identified and modelling updated as discussed below. 

The as-received culvert schematisation divided the length of the culvert into a blocked inlet 1D network and 
unblocked 1D network. The blocked channel-to-outlet portion is utilised to vary blockage risks depending on the flood 
event; while the unblocked channel-to-pipe network conveys flow to the downstream pipe connection and outlet. The 
306.6 m length of blocked inlet 1D network was modelled to represent flow from the channel to the outlet headwall 
invert – 23.25 m AHD; the 330 m length of unblocked 1D network represents flow from the culvert to the buried 
downstream pipe connection – 21.47 m AHD. It is understood that it is schematically complex to consider culvert flow 
to both the outlet structure and piped structure as per WAE below. 



 
 

  
 

  

   
 

  

  

    

 

 

 
 

 

 

Figure 7: Bazooka channel outlet Works-As-Executed 

The original schematisation is assumed to consider both connections to the downstream, however issues arise with 
underestimated capacity through this method. This is due to the two systems being connected in series and therefore 
interact with one another. The original system’s underestimated capacity is likely due to the following: 

• Culvert section lengths are manually defined. Friction losses are overestimated as the full length of culvert is 
approximately 340 m in length instead of 560 m 

• For a doubled length the slope of the system reduces 

• Flow discontinuity occurs between the two culvert schematisations due to different outlet levels. 

Figure 8 below illustrates the points above: 

Figure 8: Original culvert schematisation 

The adjusted modelled culvert schematisation incorporates conservative assumptions and parameters. Modifications 
include: 



  

  
 

    
 

    

  

   
 

 

 

    
 

  

   

 
     

 
  

  
   

  

 
   

  
 

 
  

• Culvert length adjusted to 340 m 

• Removed discontinuity by combining both systems as one. Downstream pit is no longer directly connected to the 
culvert system 

• Culvert outlets only through the large outlet structure as per 17/05/2019 WAE plans and does not connect to the 
downstream pit 

• Outlet structure modelled as per 17/05/2019 WAE plans 

• Conservative 50% blockage factor applied to outlet structure for consideration of the trash rack 

• Added an over-conservative form loss coefficient of 1.0 representing one pipe bend and deflection wall losses 
per Queensland Urban Drainage Manual (QUDM) guidelines. 

Figure 9: Modified culvert schematisation 

The schematisation of this culvert has considerably reduced the culvert capacity of Jamison Culvert and is the major 
contributor to increased flood levels in Howell Oval as per the PCC flood model. The difference in culvert capacity 
flows are outlined below: 

– PCC Flood Model: 14.4 m3/s 

– Concept Design flood model: 20.8 m3/s 

To confirm the validity of TUFLOW results, a pipe capacity assessment was undertaken in HY-8 culvert hydraulic 
analysis software. The assessment is based off TUFLOW design channel flows for the 1% AEP critical storm event to 
compare results between the original-schematised culvert and modified-schematised culvert in TUFLOW modelling. 
HY-8 results indicate that both TUFLOW schematisations underestimate culvert capacity with the modified version 
closer matching HY-8 with a 15% deviation compared to a 43% deviation from the original version. As modified 
TUFLOW results are still conservative and better match validation results, it is adopted for the Proposal. 

2.3.1 Outcome of the Assessment 

The adopted flood model has undergone several modifications to achieve stability within an acceptable limit to 
undertake pre and post flood assessment required for the project. The main contributor to increased flooding at 
Howell Oval as per the PCC flood model was due to the schematisation of Jamison Culvert which significantly 
underestimated culvert capacity. A cross reference capacity check with HY-8 was undertaken to validate capacity 
results of this culvert per WAE. As the Concept Design flood model capacity was conservative and better converged 
with validated HY-8 results it was deemed as a key modification to accurately define flood behaviour. 



  

 
   

  
 

     
     

 

   
    

 

    
  

  

   

      

   
  

 
 

 

    

3. Discussion of JWP Culvert Sizing 

The Council proposed twin 2.4 x 2.1 RCBC trunk drain is based off flood modelling conducted by J. Wyndham Prince 
(2016). Since then a detailed Council flood study (PCC flood study) conducted by CSS has been undertaken. 

SMEC has undertaken a desktop study to compare the flood modelling results between the J Wyndham Prince flood 
assessment and PCC flood model. 

It is noted that the initial sizing of the culvert is carried out by J Wyndham Prince. However the latest Council Flood 
Study by CSS (2019) has since been undertaken and best defines upstream attenuation and more accurately defines 
flood behaviour. 

Where the J Wyndham Prince hydraulic model has applied a lumped inflow hydrograph in the channel and on the 
road, the PCC flood study models upstream catchments with greater resolution in hydraulic modelling which captures 
key hydraulic structure features. It should be noted that the most recent flood study has been calibrated to historical 
events and best represents flood behaviour. 

There is less than half the peak flow from upstream catchments entering the channel for the 1% AEP from PCC flood 
study compared to the J Wyndham Prince flood assessment. The flow comparison for the 1% AEP is listed below: 

• J Wyndham Prince flood model: 48.3 cumec 

• PCC flood study model: 20 cumec 

Based on revised flow from the PCC flood study, the proposed twin culvert is oversized by approximately 140%. 

3.1 Key Flood Mechanism of PCC Flood Study 
The key flood mechanism approaching the intersection stem from breakout from Jamison Channel. While a large 
portion of flow overtops Jamison Road and enters Howell Oval, the majority of flooding flows diagonally across the 
intersection into the future Panthers Precinct (currently KFC). 

Figure 10: Flood path and flood behaviour near Jamison intersection 



  

  
    

  

    
  

     

 

  

 

 

4. SMEC Proposed Alternative Design 

Based on flood behaviour shown in Figure 10, SMEC has undertaken a revised culvert sizing across the intersection. 
Assessments indicate a single 2.4 x 2.1 RCBC is sufficient to convey flows from Howell Oval to the existing Council 
Culvert. 

As discussed in Section 1, the proposed culvert will clash with existing utilities. It is therefore recommended to reduce 
the height of the box culvert under the intersection to 1.5 m to achieve a minimum 500 mm clearance to existing 
sewer. Figure 11 highlights the proposed alternative culvert extension. 

Figure 11: Proposed alternative design for Council culvert extension 



  

     
    

         
   

 

5. Conclusion 

The current drainage design achieves design requirements for the scope of works, noting this is achieved with the 
exclusion of the proposed Council culvert extension. However it is also noted the proposed Council culvert extension 
would further improve flood conditions with respect to reducing adverse flood hazards at design sags, and lowering 
flood levels to properties compared to the current design and existing conditions. 
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To Transport for NSW From Aurecon  

Copy Peter Fawcett Reference 509813 

Date 2022-08-29 Pages  
(including this page) 29 

Subject Mulgoa Road Stage 2, 5A and 5B – Business Impact Memo 

 

1 Introduction 

1.1 The Proposal 

Transport for NSW (Transport) propose to upgrade about three kilometres of  Mulgoa Road. The 

proposal involves the upgrade and widening across three separate stages:   

◼ Stage 2 – Glenmore Parkway to Jeanette Street, Glenmore Park (about 850 metres)  

◼ Stage 5A – Blaikie Road to Jamison Road, Penrith (about 1.2 kilometres)  

◼ Stage 5B – Jamison Road to Union Road, Penrith (about one kilometre).  

Mulgoa Road is an important arterial road connecting the Penrith community, including its central 

business district, with other parts of  greater Sydney. The proposal is being undertaken to support 

expected growth in the area, improve road safety, reduce congestion and improve travel times.   

Construction is expected to continue for a duration of  up to 36 months, assuming no  unforeseen 

disruptions.   

Key features of  the proposal and a more detailed description of  the proposal can be found in the 

Mulgoa Road upgrade Stage 2, 5A and 5B - Glenmore Parkway to Jeanette Street, Blaikie Road to 

Jamison Road and Jamison Road to Union Road REF prepared by Transport for NSW in March 2022. 

1.2 Purpose of this memorandum 

The purpose of  the Business Impact Memorandum is to assess the potential impacts that the proposal 

may have on adjacent businesses, informed primarily through conducting a survey with these 

businesses. This memo has been prepared to support a Review of  Environmental Factors (REF) and 

the Socio-economic Impact Assessment (SIA) that was prepared for Transport for NSW (Transport) 

under Division 5.1 of  the Environmental Planning and Assessment Act 1979 (EP&A Act). This memo 

is to summarise the feedback received f rom businesses surrounding Mulgoa Road about the proposal, 

to understand potential business impacts during construction and operation.  

1.3 Report structure 

The structure of  this report is as follows: 

◼ Section 1: Introduction 

◼ Section 2: Methodology 

◼ Section 3: Existing environment 

◼ Section 4: Impact assessment 

◼ Section 5: Safeguards and management measures 

◼ Section 6: Conclusion.   
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2 Methodology  

This section provides details of  the methodology used to assess the potential impacts to businesses 

that may result f rom the proposal. 

2.1 Overview of approach 

The SIA that was prepared for the REF was reviewed to understand the existing environment of  the 

study area to businesses. This document can be found as Appendix L of  the REF. For businesses in 

the wider Mulgoa Road study area (refer to Figure 3-1 to Figure 3-3), the SIA had assessed the 

potential impact to businesses and commercial operations due to  impacts such as the adjustment of  

driveways; adjustments to carparking areas; and the temporary nature of  the changes and 

construction staging. The impacts assessed in the SIA have been referenced in this report to 

determine if  any additional mitigation measures are required.  No additional impact assessment was 

conducted for businesses that did not partake in the survey. 

During display of  the REF between Monday 7 March and Sunday 3 April 2022, Transport invited the 

public (including residents and other businesses) to provide their feedback on the proposal. A 

business survey also commenced during this time, with a targeted cohort of  businesses located 

closest to the proposal area that would potentially experience disruption f rom the construction and/or 

operation of  the proposal. Business surveys were carried out  over a three-month period f rom 14 

March 2022 to 2 May 2022. This allowed a long response period. The business surveys were 

conducted using a digital engagement tool, SwipEngage.  

Due to low response rate to the digital survey, follow up with businesses was undertaken via phone, 

door knocking and via email. The questions asked in the survey are provided in Appendix A. 

Forty-f ive (45) business were provided with the opportunity to complete the survey. A total of  twenty-

two (22) responses were received, which included ten (10) respondents who conf irmed they did not 

want to complete the survey. Sixteen (16) businesses did not respond to the survey despite being 

contacted on multiple occasions and through dif ferent channels.   

The survey response rate is presented in Figure 2-1. 
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Figure 2-1 Representation of proportion of responses received to the business survey 

2.2 Level of significance for potential impacts  

An assessment of  signif icance for potential impacts to businesses f rom the proposal was undertaken 

with consideration of  sensitivity and magnitude. This methodology is consistent with the approach 

outlined in Transport for NSW, Environmental Impact Assessment Practice Note, Socio-economic 

Assessment (January 2020, Version 1.1) and was applied to the survey results.  

2.2.1 Levels of sensitivity 

Sensitivity refers to the socio-economic qualities of  the existing environment that may inf luence a 

business’ ability to adapt to change and be resilient. Due to the qualitative nature of  the survey 

outcomes, the levels of  sensitivity have been determined through professional judgement. Table 2-1 

outlines the levels of  sensitivity.  

Examples of  what may contribute to the level of  sensitivity are provided below: 

◼ Access to private vehicles (including parking), active transport and public transport 

◼ Local amenity and visual character (including noise levels and air quality etc) 

◼ Local demographics 

◼ Economic activity and other businesses and nearby industry types 

◼ Community values and priorities  

◼ Concern and interest f rom local community 

◼ Property and land use types. 
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Table 2-1 Levels of sensitivity 

Sensitivity Description 

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. 

2.2.2 Levels of magnitude 

Magnitude refers to the extent that the proposal may have an impact. This includes the scale, 

duration, intensity and scope of  the proposal. Due to the qualitative nature of  the survey outcomes, the 

levels of  magnitude have been determined through professional judgement. Table 2-2 outlines the 

levels of  magnitude. 

Examples of  what qualities may contribute to the level of  magnitude are provided below: 

◼ Proposal hours and duration 

◼ Spatial limits of  the proposal and the business 

◼ Scale and intensity of  the proposal in both construction and operation. 

Table 2-2 Levels of magnitude 

Magnitude Description 

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. 

 

2.2.3 Assessing level of significance 

The assessed levels of  magnitude and levels of  sensitivity can be combined to identify the signif icance 

of  a potential negative impact. The potential impacts identif ied in the business survey have been 

considered using Table 2-3. 
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Table 2-3 Assessing the level of significance 

 

2.3 Limitations of the survey 

The business survey was carefully planned to gain comprehensive feedback. However, some 

limitations were experienced during the survey and events, including:  

◼ A perception of  general disinterest f rom businesses in completing the survey 

◼ A perception that businesses were disinterested in completing the survey because they did not feel 

they would be impacted by works 

◼ Managers or other nominated leadership personnel f rom invited businesses not being available to 

complete the survey 

◼ Businesses requesting head of f ice to complete survey, which usually resulted in no response f rom 

head of f ice contacts.   
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3 Existing environment 

3.1 Proposal area socio-economic character 

Appendix M of  the REF (Urban Design Report and Landscape Character and Visual Impact 

Assessment) describes the existing environment of  the landscape context through the proposal.  

Stage 2 f lows f rom scenic rural landscape with several larger residential properties and a nature 

reserve in the south. Low density residential areas and some commercial properties are f ramed by 

vegetation in the north. 

Stage 5A traverses commercial and residential areas, as well as sporting  and outdoor facilities. High 

density residential areas are in the north at stage 5B. Stage 5A and 5B are intersected by several 

watercourses. There are several fast food outlets set back f rom the corridor surrounded by vegetation.   

3.2 Business and commercial operations in direct study area of upgrade 

Within the socio-economic study area of  the proposal, there is a mix of  businesses. These include: 

◼ Light industrial and home services businesses such as, Panther Glass, Highgrove Bathrooms, Bay  

Gallery Outdoor Furniture Sydney, AMART, Furniture Penrith, Home Heat and BBQ Penrith, 

Domayne Penrith Furniture Store 

◼ Food and restaurant businesses such as, Hog’s Breath Penrith, Osso Penrith, McDonalds Penrith, 

Krispy Kreme Penrith, KFC Penrith, Outback Steakhouse, Guzman and Gomez Mexican 

Restaurant, Rashays, Hungry Jack’s Penrith, Red Rooster, Grey Gums Bistro and S.A.L.T Café 

◼ Accommodation services such as, Mercure Penrith, Grey Gums Hotel and Quality Inn Penrith 

◼ Recreational services and businesses such as, Aqua Golf , iFly Down Under, Panthers Penrith 

Rugby Leagues Club, Penrith Showgrounds, BlueBet Stadium, Drummond Golf  Penrith and BCF 

Penrith. 

Other industrial, retail, recreational, educational and care-based businesses are located within the 

wider project area. The Nepean River (including the Great River Walk) and the Blue Mountains 

National Park are also located to the west of  the broader study area and are in accessible proximity to 

the Penrith LGA. Figure 3-1 to Figure 3-3 show the breakdown of  businesses and locations within and 

surrounding the direct study area. Not all businesses pictured responded to the survey and not all 

businesses that responded to the survey are shown on the f igures. These f igures show the direct 

socio-economic study area. 
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Figure 3-1 Selection of businesses near the proposal – Stage 2 
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Figure 3-2 Selection of businesses near the proposal – Stage 5A 
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Figure 3-3 Selection of businesses near the proposal – Stage 5B
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3.3 Employment and income  

According to the Australian Bureau of  Statistics Census data f rom 2016, Penrith City Council LGA has 

an unemployment rate of  5.7 per cent which is lower than that of  NSW and Australia wide, which have 

unemployment rates of  6.3 per cent and 6.9 per cent respectively. The median weekly household 

income for Penrith City LGA is $1,658 while greater Sydney has a median income of  $1,750. 

The top industries of  employment within Penrith City Council LGA compared with Greater Sydney are 

shown in Table 3-1. 

Table 3-1 Top industries of employment (ABS, 2016) 

Industry Penrith City Council LGA 
per cent 

Greater Sydney per cent 

Manufacturing 7.9 -  

Construction 11.6 8.2 

Retail Trade 10.6 9.3 

Transport, Postal and Warehousing - - 

Professional, Scientific and Technical Services - 9.8 

Education and Training 7.2 8.0 

Health Care and Social Assistance 10.9 11.6 

3.4 Business operations 

Businesses were asked to indicate their primary activity and/or operation. Some indicated they have 

several primary business activities and operations. These have further been summarised into one 

category. These categories are as follows: 

◼ Retail 

◼ Automotive 

◼ Customer service 

◼ Healthcare 

◼ Childcare 

◼ Food services 

◼ Real estate. 

The breakdown into the categories is shown in Figure 3-4. For the purposes of  the impact 

assessment, childcare, real estate and food services are considered “other”.  
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Figure 3-4 Primary business activities and operations of business survey respondents 

3.5 Access 

Bus stops are located along Mulgoa Road in the study area. Penrith Train Station is located about 800 

metres f rom the northern most extent of  REF proposal area (stage 5B) on Mulgoa Road. A shared 

user path runs along the eastern side of  Mulgoa Road and a footpath along the western side of  

Mulgoa Road. The shared user path provides a north-south connection and is located directly adjacent 

to Mulgoa Road separated by a vegetated berm. The shared user path is continuous throughout the 

direct study area except for a small section where cyclists are required to use on road facilities 

between Huron Place and Hatchinson Crescent. 

Mulgoa Road is predominantly a six-lane road (three lanes each way) with intersections along its  

extent. Importantly, Mulgoa Road intersects with the Great Western Highway and the M4 Motorway. 

The road is a 60 kilometre/hour road through the proposal area. Parking in the proposal area is 

provided for on adjacent streets coming of f Mulgoa Road. Glenmore Parkway is a four-lane road (two 

lanes in each direction) that connects Mulgoa Road with the suburb of  Glenmore Park. Glenmore 

Parkway has a vegetated median and grassed/vegetated berm, with a footpath running along the 

southbound side of  the road. 

Penrith City Council LGA has a high vehicle ownership with only 6.1 per cent of  households do not 

have a vehicle. This may indicate a stronger reliance on private vehicle use and a lack of  public 

transport options in the area in comparison to Greater Sydney.  

The active, public and private vehicle transport availability along corridor provide access for 

businesses within the study area. 

3.6 Business characteristics from business surveys 

Opening hours of  the businesses surveyed varied with some open 7 days a week, some open only on 

weekdays, or only weekdays and Saturdays. Most businesses indicated they were open beyond 9am 

to 5pm with one business open 24 hours a day. Some businesses indicated they had critical 

operational requirements that included needing power, water and heavy vehicle access for 24 hours a 

day. 
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Critical operating periods varied between businesses. These included: 

◼ All year round 

◼ Leading up to holiday periods such as long weekends 

◼ Winter months 

◼ School days 

◼ Christmas period 

◼ Easter and other public holidays 

◼ Spring. 

Half  the businesses that responded had more than 20 employees where the other half  had less than 

20 employees. 

Figure 3-5 shows the primary customers of  the businesses surveyed. The options available for 

selection were: 

◼ Local residents or workers 

◼ Passing trade by car or foot f rom the street 

◼ Regional and/or interstate customers 

◼ Visitors/ tourists. 

Respondents to the survey were encouraged to select multiple opt ions f rom the above list if  relevant.  

 

Figure 3-5 Primary customers of businesses surveys 
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4 Impact assessment 

The impacts to businesses have been assessed through the survey results. Section 4.2 summarises 

the main issues, comments and outcomes f rom the business survey as well as the determined level of  

signif icance for the identif ied impacts. 

Businesses that responded to the survey comprised a range of  industries including healthcare, 

automotive, retail trade, and other services. The breakdown of  the primary business activities and 

operations are shown in Figure 3-4. 

Respondents to the survey were located near Mulgoa Road, with several participants located near 

Wolseley Street. 

The business survey allowed for consultation and feedback f rom business owners and tenants . The 

results represented a range of  priorities, beliefs and opinions. 

The main concern several businesses f lagged, was about the impacts during construction. However, 

many of  these businesses noted that once the proposal becomes operational, it is anticipated the 

proposal would provide benef its to the community. 

4.1 Potential impacts 

Levels of  signif icance of  potential impacts were determined based predominantly on the survey 

results. Therefore, the tables summarised in this section only assess the impacts to businesses that 

responded to the survey.  

Table 4-1 represents the themes and comments f rom the survey period. The information is based on 

the surveys that were completed. 

Table 4-1: Feedback, issues and comments from business owners/tenants during surveys 

Issue Comment 

Businesses ◼ Most common type of businesses that completed the survey were retail trade, 
automotive, health care and customer services. 

◼ Most have higher trade on Saturday afternoons and service locally and Greater 
Sydney 

◼ Most businesses will require 24/7 access to electricity and utilities, particularly 
electricity as most hold some form of food or provide other services which require this 

Location ◼ The majority of businesses that responded to the survey were located on Mulgoa 
Road, Wolsley Street and Blaikie Road. 

◼ Congestion along Mulgoa Road was observed by many respondents as having a flow 
on affect to access to their businesses 

Construction 
impacts 

◼ Concerns around business visibility/impacts to passing foot and vehicle trade during 
construction 

◼ Concerns around noise, vibration and dust impacts during construction  

◼ A high proportion of respondents were concerned about the impacts of traffic during 
construction. These concerns related to increasing travel times for customers and 
employees and vehicle access to the business from Mulgoa Road.   

Operational 
impacts 

◼ Over half of participating businesses thought that the proposal would have positive 
impacts once operational. This is related to improved travel times, decreases in 
congestion and improved vehicle access for businesses. 

Other comments ◼ Parking is a constant concern among businesses, some relying on on-street parking.   
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4.1.1 Impacts due to property acquisition 

A total of  twelve commercial properties would require full or partial acquisition for the proposal.  

Transport would consult with landowners and businesses prior to the commencement of  construction 

to establish necessary arrangements for acquisition, leasing and access. The extent of  property 

acquisition would be ref ined during detailed design in consultation with relevant property owners.  All 

property acquisition would be carried out in accordance with the Land Acquisition (Just Terms 

Compensation) Act 1991, Land Acquisition Reform 2016 process. 

The acquisition of  land in these areas is not expected to impact the operation of  any businesses within 

the direct study area, due to the existing setback of  most businesses f rom Mulgoa Road. Partial 

acquisitions may reduce the setback of  some businesses f rom the road (7-Eleven Penrith, JTECH 

Services and Installations), or may encroach on parking areas (such as Guzman and Gomez Mexican 

Restaurant, Freedom Kitchens Penrith, AMart, Drummond Golf  and Highgrove Bathrooms). Some 

fencing and vegetation would also be removed to allow for the widened road. 

Since display of  the REF, minor changes to property acquisition at commercial properties have been 

proposed as follows: 

◼ Property acquisition at the Mazda Dealership has been reduced by about 68 square metres to 

facilitate requests by the property owner. This has been achieved by remaining the retaining wall 

outside the dealership. 

◼ The REF incorrectly did not include partial acquisition at Penrith Panthers in f igure 3-24 of  the REF. 

This has been updated and included in the Submissions report.  

None of  the above changes since display of  the REF are to businesses that have taken part in the 

survey. 

Business survey results - level of significance 

Table 4-2 details the impacts to property acquisition noted by businesses in the business survey.  Most 

impacts related to property acquisition are expected during operation of  the proposal. However, due to 

the response rate construction and operation impacts have been combined in this table.  Broader 

impacts to other businesses that did not partake in the survey have not been included in this 

assessment of  signif icance. 

Table 4-2 Impacts expected from business survey due to property acquisition 

Primary business 
activity and 
operation 

Impacts  Sensitivity Magnitude Significance 

Retail trade Survey respondents did not express 
concern for any property acquisition. 

Negligible Negligible Negligible 

Automotive One respondent emphasises the need for 
compensation for the loss of business 
space. However, it should be noted that 
acquisition of this business is not within the 
scope of the stage 2, 5A and 5B proposal. 

Negligible Negligible Negligible 

Customer service One business expressed concern with the 
loss of car spaces because of the upgrade 
in the adjacent car park to their business. 
Emphasis that no car parks are nearby. 
However, this property is not to be fully, 
partially or temporarily acquired as part of 
this proposal. 

Negligible Negligible Negligible 

Healthcare Survey respondents did not express 
concern for any property acquisition. 

Negligible Negligible Negligible 
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Primary business 
activity and 
operation 

Impacts  Sensitivity Magnitude Significance 

Other (including 
childcare, real 
estate and food 
services) 

Survey respondents did not express 
concern for any property acquisition. 

Negligible  Negligible Negligible 

4.1.2 Impacts to revenue potential  

Businesses along Mulgoa Road may have concerns about loss of  passing trade during construction, 

as road users use alternate routes to avoid construction areas along Mulgoa Road. Service stations, 

fast food outlets and restaurants are likely to be more reliant on passing trade fo r business. While 

access to these businesses would be maintained during construction, this may include temporary 

alternative access arrangements and driveway adjustments. Temporary construction changes to 

visual amenity that may restrict views to businesses signages may negatively impact on revenue 

potential. In addition, patrons of  the identif ied businesses may be reluctant to access these 

businesses due to nearby construction activities and changed access  arrangements. 

During operation, the proposal would likely provide benef its to revenue within and travelling through 

the direct study area by increasing road capacity and improving travel times. The proposal may also 

have an indirect positive impact on tourism during the operational phase of  the proposal. The 

improved movements, travel time and opportunities for active and public transport connectivity  would 

improve access through the broader study area and future Western Sydney Airport.  

Business survey results – level of significance 

Table 4-3 summarises the combined construction and operations impacts to revenue potential f rom 

the business survey. Generally, greater impacts were expected during construction than operation.  

Due to the response rate construction and operation impacts have been combined in this table. 

Broader impacts to other businesses that did not partake in the survey have not been included in this 

assessment of  signif icance. 

Table 4-3 Revenue potential impacts expected from business survey  

Primary business 
activity and 
operation 

Impacts Sensitivity Magnitude Significance 

Retail trade One respondent indicated slower foot 
traffic is expected during construction of 
the proposal which could impact on 
revenue potential. 

Most retail trade businesses believed that 
once upgraded, the proposal would have 
positive benefits on business due to 
interfacing impacts that would likely 
improve revenue (such as access, travel 
time, or quality of the road). 

Low Low Low 

Automotive Automotive businesses indicated that 
passing trade would likely be impacted 
during construction which would likely 
then impact business turnover. 

While access is discussed in 
section 4.1.3, the impact of access during 
construction would likely impact revenue 
potential for automotive businesses due 
to the nature of their operations (ie cars 
would be required to drive in to be 
serviced). 

Moderate Low Low-
Moderate 
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Primary business 
activity and 
operation 

Impacts Sensitivity Magnitude Significance 

Customer service Both respondents believed construction 
would significantly impact on their 
businesses. 

One respondent indicated that there 
would be likely impacts to turnover, 
passing trade and demand for goods and 
services. This respondent expected there 
to be a positive impact during operation, 
however, due to the reduction in 
congestion. 

Low Low Low 

Healthcare One respondent noted a significant 
impact expected during construction 
especially with regard to business 
turnover and demand for goods and 
services. 

One respondent did not predict impacts to 
revenue as a result of construction. 

Impacts during operation were not 
explicitly stated as positive or negative. 

Low Low Low 

Other (including 
childcare, real 
estate and food 
services) 

Two of the three respondents predicted a 
significant impact on the business during 
construction involving impacts to business 
turnover and passing trade. Of which one 
of these respondents expected a positive 
impact during operation. 

One respondent did not expect any 
impact to the business during construction 
or operation. 

Low Low Low 

 

4.1.3 Impacts due to changes in access  

As mentioned in section 4.1.2, access to businesses would be maintained during construction, this 

may be temporary alternative access arrangements and driveway adjustments. Impacts to business 

and commercial operations are expected to be temporary, as the construction of  the proposal would 

be staged to mitigate impacts on the local road network. Consultation with businesses to  maintain 

access and visibility f rom Mulgoa Road would be undertaken. Changed access arrangements  would 

be conf irmed during detailed design and outlined in a Traf f ic Management Plan that would be included  

as part of  the Construction Environmental Management Plan for the proposal. 

Some businesses in the surrounding suburbs of  Mulgoa, South Penrith and Penrith may experience 

impacts to deliveries and customer access during construction. Changes to accessibility and 

connectivity may result in loner travel times for employees and customers. 

Once operational, the proposal would provide benef its to commercial operations and businesses 

within and travelling through the direct study area by increasing road capacity and improving travel 

times. This is also expected to benef it businesses near Mulgoa Road by improving access and 

ef f iciency of logistics and f reight. 

Nine of  the 12 businesses indicated concern that vehicle access is a concern during construction of  

the proposal. Respondents expressed dif ficulties getting into the complex in which their business is 

located at present, indicating construction would make it signif icantly more dif f icult, particularly if  it 

were to involve detours for access to the businesses. 
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Business survey results – level of significance  

Table 4-4 summarises the access impacts expected f rom the business survey for both construction 

and operation. Greater impacts are expected during construction of  the proposal than operation. Due 

to the low response rate construction and operation impacts have been combined in this table. 

Broader impacts to other businesses that did not partake in the survey have not been included in this 

assessment of  signif icance. 

Table 4-4 Impacts expected from business survey due to changes in access 

Primary business 
activity and 
operation 

Impacts Sensitivity Magnitude Significance 

Retail trade Retail trade businesses expected 
construction would have a 
‘minor/somewhat’ or ‘significant’ impact. 
However, the main concerns noted were 
due to vehicle access and travel time to 
and from the business. Concerns noted 
include 

◼ Impacts to foot traffic 

◼ Delays for delivering to customers 

◼ Detour for access 

Improved access was predicted during 
operation. 

Moderate Moderate Moderate 

Automotive Both respondents expect negative impacts 
during construction to access. Concerns 
included disruptions to traffic flow and 
driveways only being accessible via 
Mulgoa Road. Access to the business 
would be limited for employees and 
customers. Vehicular access for 
automotive businesses is important due to 
the nature of the work. 

Operation impacts to access were not 
noted.  

Moderate Moderate Moderate 

Customer service Both respondents expect negative impacts 
during construction to access. One 
respondent noted the need for heavy 
vehicle access. 

One respondent expected a positive impact 
to access as a result of expected decrease 
in congestion. 

One respondent expressed concern with 
the loss of car parking spaces because of 
the upgrade in the adjacent car park to 
their business as this would impact access. 
However, this property is not to be fully, 
partially or temporarily acquired as a result 
of this proposal. This respondent did not 
expect the proposal would help with 
congestion during operation. 

Low Moderate Low-
moderate 

Healthcare Both respondents expect impacts to 
access and travel time during construction.  

Operation impacts to access were not 
noted. 

Low Low Low 
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Primary business 
activity and 
operation 

Impacts Sensitivity Magnitude Significance 

Other (including 
childcare, real 
estate and food 
services) 

Access and travel time to the businesses 
for both customers and employees was 
noted as a significant concern for two of 
the three respondents during construction. 
Access is required for larger vehicles such 
as buses as well as emergency vehicles. 
Wheelchair access is also important to be 
retained. Concerns were noted for 
construction. However respondents 
emphasised that maintaining access during 
operation is important. 

Safety concerns have been noted for both 
construction and operation of the proposal. 

Low Moderate Low-
moderate 

 

4.1.4 Impacts due to visibility and amenity changes 

Interactions with customers, clients, in of f ices, education and food service environment as well as the 

productivity of workers may be negatively impacted during construction due to visual, air quality, noise 

and vibration. Similarly, the reduction in visual and noise amenity may also result in customers being 

less inclined to visit businesses such as accommodation facilities, restaurants and cafés. Construction 

noise and activity may impact the patronage to some businesses including the Grey Gum Hotel & 

Bistro, fast food services on the western side of  Mulgoa Road (Hungry Jacks, KFC, McDonalds) and 

commercial, retail and trade businesses located on Mulgoa Road between Blaikie Road and Jamison 

Road.  

Decreased business visibility during construction may possibly result in loss of  trade. The presence of  

plant and construction equipment may restrict views to businesses and associated business signage.  

During operation noise levels are expected to increase along Mulgoa Road due to expected transport  

volumes increases. These noise impacts may impact businesses such as the Penrith Showgrounds, 

and Bluebet Stadium (including the Howell Oval), Hogs Breath Penrith, JTECH Services and 

Installations and 7- Eleven Penrith which would be located closer to the proposal due to the widening 

of  the road corridor. Due to the commercial and ‘large format retail’ nature of  the most businesses 

within the direct study area, the changes to noise levels as a result of  increased traf f ic volume is not 

expected to impact on the operation or patronage of  these businesses. 

Business survey results – level of significance 

Table 4-5 summarises the impacts on visibility and amenity f rom the business survey. Construction 

impacts are expected to be greater than operational impacts. However, both have been included in 

this table. Due to the response rate, construction and operation impacts have been combined in this 

table. Broader impacts to other businesses that did not partake in the survey have not been included 

in this assessment of  signif icance. 

Table 4-5 Indirect visibility and amenity impacts expected from business survey  

Primary business 
activity and 
operation 

Impacts Sensitivity Magnitude Significance 

Retail trade No construction visibility or amenity 
impacts were noted.  

One respondent predicted better road 
quality during operation. No further 
operation impacts were noted. 

Low Low Low 
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Primary business 
activity and 
operation 

Impacts Sensitivity Magnitude Significance 

Automotive One respondent noted concern for dust, 
especially on their showroom, during 
construction of the proposal as well as 
impacts to business visibility.  

No further construction or operation 
impacts were noted. 

Low Low Low 

Customer service One respondent noted concern for noise 
and vibration during construction of the 
proposal. 

No further construction or operation 
impacts were noted. 

Low Low Low 

Healthcare One respondent noted concern business 
visibility during construction.  

No further construction or operation 
impacts were noted. 

Negligible Negligible Negligible. 

Other (including 
childcare, real 
estate and food 
services) 

Business visibility, dust, noise and 
vibration were noted as impacts expected 
during construction of the proposal. 

Low  Low Low 

 

4.1.5 Benefits for local or regional businesses during construction  

During the construction period, there may be benef its for certain residents given the employment 

opportunities of  the proposal. There is a high proportion of  people working in construction in the 

broader study area and the Penrith LGA. Construction of  the proposal may provide additional 

employment opportunities in the area and opportunities for businesses involved in earthworks, 

roadworks, bridge construction and material supply. The proposal may also result in construction 

worker expenditure at local shops and businesses during the const ruction period. 

Business survey results – level of significance 

Table 4-6 notes comments f rom the business survey regarding any benef its for local or regional 

businesses during construction. Broader impacts to other businesses that did not partake in the survey 

have not been included in this assessment of  signif icance.  

Table 4-6 Benefits expected from the business survey for local or regional benefits during construction 

Primary business 
activity and 
operation 

Impacts Sensitivity Magnitude Significance 

Retail trade No benefits were noted by respondents. Negligible Negligible Negligible 

Automotive No benefits were noted by respondents. Negligible Negligible Negligible 

Customer service No benefits were noted by respondents. Negligible Negligible Negligible 

Healthcare No benefits were noted by respondents. Negligible Negligible Negligible 

Other (including 
childcare, real 
estate and food 
services) 

No benefits were noted by respondents. Negligible Negligible Negligible 
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4.2 Summary of business survey trends  

The results of  the business survey indicate that the businesses surrounding the proposal anticipate 

similar impacts during construction to those discussed within the SIA including negative impacts 

during construction such as surrounding business visibility  and impacts to passing trade.  

The following provides a summary of  common trends derived f rom the business survey : 

◼ Most common type of  businesses that completed the survey were retail trade, automotive and 

customer services. 

◼ Levels of  signif icance were highest for automotive and retail trade for access impacts. All other 

impacts expected were either ‘negligible’, ‘low’, or ‘low-moderate’ 

◼ Most businesses will require 24/7 access to electricity and utilities, particularly electricity as most 

hold some form of  food or provide other services which require this. Businesses noted potential 

negative impacts should this be af fected. This was noted by most businesses. 

◼ Over half  of  the businesses stated that the proposal would have positive impacts once it becomes 

operational, including improved travel times, decrease in traf f ic congestion and improved vehicle 

access for businesses. 

50% of  respondents believe that during construction their business would be signif icantly impacted. 

25% believe it would moderately impact their business, 17% believe it would have a minor impact and 

8% do not believe it would impact their business. These numbers are represented in 

Figure 4-1.Transport would continue to undertake consultation with local businesses during 

construction. 

 

Figure 4-1 Perceived impact on businesses during construction 

Regarding operational impacts, most survey respondents indicated that the proposal would provide 

benef its to their businesses and customers, particularly surrounding improved access, increase in 

passing traf f ic and improved traf f ic f low along Mulgoa Road. 25% of  respondents believe when the 

proposal is operational it will have a signif icant positive impact on their businesses. 42% believe it 

would have moderately positive impacts, 17% believe it would have no impact and 8% believe it would 

have minor positive impacts. These numbers are represented in Figure 4-2. 



 

 

 

Project 509813  File Business survey - Memorandum v2  Date  Revision 2  Page 21 

 

Figure 4-2 Perceived impact on businesses during operation 
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5 Safeguards and management measures 

To mitigate the impacts to local businesses and operations during both construction and operation of  

the proposal, nine mitigation measures were identif ied in the REF. These have been shown in 

Table 5-1. No additional mitigation measures have been proposed as the impacts identif ied f rom the 

business survey results are consistent with those assessed in the SIA. 

Table 5-1Summary of socio-economic safeguards and management measures  

No. Impact Environmental safeguards Responsibility Timing Reference 

SE1 Socio-
economic 

A Communication Plan (CP) would 
be prepared and implemented as 
part of the CEMP to help provide 
timely and accurate information to 
the community during construction. 
The CP would 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). 

Contactor Detailed 
design 

Pre-
construction 

Standard 
safeguard 

SE2 Community 
consultation 

Transport would continue to consult 
with the community until the 
completion of the proposal. 
Discussions including, proposed 
acquisition requirements, 
property/driveway adjustments and 
leasing, the nature and timing of 
construction works would be 
required to identify relevant noise, 
visual, air quality and access 
mitigation measures for residents, 
stakeholders and people using the 
proposal. 

Transport Pre-
construction  

Construction 

Additional 
safeguard 

SE3 Property Transport would continue to consult 
with affected property owners and 
land occupiers until the completion 
of the proposal. Discussions 
including the nature and timing of 
construction works would be 
required to identify relevant 
mitigation measures for noise, 
traffic, access and visual impacts. 

Transport Detailed 
Design 

Pre-
construction 

Construction  

Additional 
safeguard 

SE4 Property 
acquisition 

Land acquisition would occur in 
accordance with the Land 
Acquisition (Just Terms 
Compensation) Act 1991. 

Transport would continue to consult 
with Penrith City Council regarding 
council owned land and assets. 
The design for the proposal will 
also be refined during detailed 
design to minimise impacts on 
community land, where possible. 

Transport Pre-
construction 

Additional 
safeguard 
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No. Impact Environmental safeguards Responsibility Timing Reference 

SE5 Changes in 
access 

Temporary and permanent 
changes in access will be 
discussed with impacted land 
occupiers before commencement 
of construction and during 
construction activities should 
arrangements change. This 
includes access onto Mulgoa Road 
from properties on the western side 
of the proposal. 

Transport Pre-
construction 

Construction 

Additional 
safeguard 

SE6 Business 
consultation 

Transport would consult with 
businesses about construction 
activities and any changes in 
access required for the proposal. 

Transport Pre-
construction 

Additional 
safeguard 

SE7 Social 
infrastructure 

Transport would consult with 
facilities near the proposal including 
Jamisontown Uniting Church, 
Howell Oval, Workmen’s Cottages 
and Regentville Public School. 

Transport Pre-
construction 

Construction 

Additional 
safeguard 

SE8 Relocation of 
bus stops 
during 
construction 

Public transport users would be 
notified in advance of any changes 
to bus stop locations through 
signage at the existing bus stop. 
Temporary bus stops would have 
similar features to existing bus 
stops, including shelter and rest 
areas for less mobile and elderly 
people. Adequate way finding 
signage would be installed. 
Consultation with the relevant bus 
authorities would be undertaken 
(including school buses) to mitigate 
potential impacts to bus routes and 
times. 

Transport Pre-
construction 

Construction 

Additional 
safeguard 

SE9 Traffic 
management 
for all road 
users, 
including 
pedestrians 
and cyclists 

Alternative routes for active 
transport users would be clearly 
identified by signage and the use of 
traffic controllers where required. 

Transport Pre-
construction 

Construction  

Additional 
safeguard 
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6 Conclusion 

The SIA identif ied similar impacts to the business survey results, as outlined in this memo. This 

includes that road network changes and travel delays during construction, may result in reduced 

vehicle access to the business, travel time delays for workers and customers, and loss of  passing 

trade during construction.  

Impacts to business and commercial operations are expected to be temporary, as the construction of  

the proposal would be staged to mitigate impacts on the local road network. Consultation with 

businesses to maintain access and visibility f rom Mulgoa Road would be undertaken.   

No additional mitigation measures have been proposed  as a result of  the f indings of  the business 

survey, as the potential impacts identif ied were consistent with considerations made in the SIA. 
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Appendix A Business Survey Questions 

Screen Question Text Type 

0 Mulgoa Road upgrade, between Glenmore Parkway to Jeanette Street and Blaikie 
Road to Union Road 
Transport for NSW is planning the upgrade of Mulgoa Road between Glenmore 
Parkway to Jeanette Street and Blaikie Road to Union Road. As part of the planning 
process, Transport is investigating the potential impacts of the upgrade on local 
businesses. Transport for NSW are investigating the potential impacts of the Mulgoa 
Road traffic upgrade on local businesses. The information you provide via this 
survey will be used to help better understand the potential impacts of construction 
and the upgrade once complete. Information provided by survey respondents is 
subject to privacy laws, adhering to the Privacy and Personal Information Protection 
Act 1998 (PPIP Act). 

Title page 

1 What is the name of your business? Comments 
Page 

2 What is the address of your business? Comments 
Page 

3 Business contact information 
Please provide a phone number and/or email 

Comments 
Page 

4 What are the usual operating hours of your business?Please include days and 
timings that your business operates If operating hours have been affected by 
COVID-19 restrictions, please include your usual operating hours 

Comments 
Page 

5 Does your business own the premises or are they a tenant? Single Choice 
Question 

6 How many employees does your business have? 
If the number of employees at your business has been affected by COVID-19 
restrictions, please include your usual number of employees 

Single Choice 
Question 

7 Who are your primary customers? 
Please select more than one answer if applicable 

Multichoice 
Question 

8 Typically, how many people access your business each day? This could include 
customers, deliveries and commercial services. 
If the number of people varies day-by-day, please give provide an approximation of a 
typical day If the number of people has been af fected by COVID-19 restrictions, 
please include the usual number 

Single Choice 
Question 

9 Please indicate your primary business activities or operations 
You may select more than one option 

Multichoice 
Question 

10 Does your business have critical operational requirements? 
For example, the need for 24/7 power, 24/7 telecommunication connections, 24-hour 
access; critical delivery periods or specific goods 

Comments 
Page 

11 What area does the business primarily service? 
If the area that your business services has been affected by COVID-19 restrictions, 
please indicate your usual areas of service 

Multichoice 
Question 

12 What are the main trading days of your business? 
If your trading days have been affected by COVID-19 restrictions, please indicate 
your usual trading days 

Multichoice 
Question 

13 What are the main trading periods of your business? 
Your business hours have been affected by COVID-19 restrictions, please indicate 
your usual trading days 

Multichoice 
Question 

14 Does the business have any critical operating periods during the year? 
If critical operating periods have been affected by COVID-19 restrictions, please 
include your usual critical periods 

Comments 
Page 

15 Do you think construction activity on Mulgoa Road will impact your business? Single Choice 
Question 



 

 

 

Project 509813  File Business survey - Memorandum v2  Date  Revision 2  Page 26 

Screen Question Text Type 

16 What impacts do you think construction activities on Mulgoa Road will have on your 
business? 
Please select multiple options if applicable 

Multichoice 
Question 

17 Please describe how you think construction activities will have an impact on your 
business 

Comments 
Page 

18 What impacts do you think the upgrade on Mulgoa Road will have on your business? 
Please select multiple options if applicable 

Multichoice 
Question 

19 Please describe how you think the upgraded road will have an impact on your 
business 

Comments 
Page 

20 Once the road is upgraded, do you think it will benefit your business? 
choose one 

Single Choice 
Question 

22 Are there any specific needs that your business has that we should be aware of 
during planning, construction and operation of the Mulgoa Road upgrade 
For example, do you require continuous power or does your business have sensitive 
medical equipment 

Comments 
Page 

23 Does the business have any future plans, such as expansion, relocation or 
redevelopment, that may affect or be affected by the Mulgoa Road upgrade project?  

Comments 
Page 

24 Are there any other matters that the business would like to raise in relation to the 
Mulgoa Road upgrade? 

Comments 
Page 

25 Would you like to be added to the project mailing list to receive further updates on 
this project? 
choose one 

Single Choice 
Question 

26 If you would like to be added to the project mailing list to receive further updates on 
this project, provide your email details below. 
Please provide your email address for project updates 

Comments 
Page 
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Memorandum 

To:  At: Aurecon 

From: Antony Williams At: SLR Consulting Australia Pty Ltd 

Date: 9 September 2022 Ref: Appendix E Noise and vibration memo 

Subject:  

 
 

 

SLR Consulting Australia Pty Ltd   Tenancy 202 Submarine School, Sub Base Platypus, 120 High Street North Sydney NSW 2060 Australia   

T: +61 2 9427 8100   E: sydney@slrconsulting.com 

www.slrconsulting.com   ABN 29 001 584 612 

1 Introduction  

The project area for Mulgoa Road Stage 2 and 5 has been extended by around 100 m at the northern end of 
Stage 2, as shown in Figure 1.  The nearest receivers to the extended area are commercial to the south, and child 
care to the north. 

This memo assesses the potential construction and operational impacts and acts as an addendum to SLR report 
Mulgoa Road Stage 2 and 5A, Noise and Vibration Assessment, 610.19362-R02-v1.0 (the REF NVA), dated 
October 2021.  The REF NVIA should be referenced where further information regarding the criteria, 
methodology or assessment process is required. 

2 Impact Assessment 

2.1 Construction Impacts 

Construction noise and vibration impacts were assessed in the REF NVIA.  High to medium worst-case noise 
impacts were predicted at the receivers adjacent to the extended project area during noise intensive work 
scenarios.   

Receivers adjacent to the extended project area were also identified as being within the minimum working 
distances for human comfort, meaning occupants of affected buildings may be able to perceive vibration impacts 
at times when vibration intensive equipment is in use nearby.   

The original project boundary is closer to the adjacent receivers than the extended project area.  Work in the 
extended project area is, therefore, not expected to increase the construction noise and vibration impacts in the 
REF NVIA and no additional mitigation is required to be considered. 
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Figure 1 Extended Project Area 

 
 

2.2 Operational Impacts 

The potential operational road traffic impacts have been predicted to sensitive receivers adjacent the extended 
project area. 

The noise levels were predicted to be below the relevant trigger levels, with the exception of two ‘other 
sensitive’ receivers shown in Table 1.   
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Table 1 ‘Other Sensitive’ Receivers Triggers 

Receiver Floor Type Noise Level (dBA) – Daytime  

 

Noise Mitigation Guidelines 

Triggers1 

Criteria Future Design 

(2036)  

Trigger 1  
>2.0 dB 

Trigger 2 
Cumulative 

Trigger 3  
Acute 

No Build Build 

Kids Academy 

Penrith 
1 Other (Child care) 452 70 70 - Y Y 

Kids Academy 

Regentville 
1 Other (Child care) 452 59 59 - Y - 

Note 1: Refer to REF NVA for explanation of triggers. 

Note 2: The criteria are specified as an internal noise level for this receiver category.  As the noise model predicts external noise  levels, it has been 
conservatively assumed that these receivers have openable windows and external noise levels are 10 dB higher than the corresponding 
internal level, which is representative of windows being partially open to provide ventilation. 

The criteria for the above ‘other sensitive’ receivers are specified as internal noise levels.  As the noise model 
predicts external noise levels, assumptions have been made regarding the likely facade performance of these 
receivers.  ‘Other sensitive’ receivers have been conservatively assumed to have openable windows, which 
corresponds to a 10 dB outside-to-inside reduction in noise through the building facade.   

The impacts at ‘other sensitive’ receivers should be reviewed as the project progresses to determine the 
eligibility of each receiver for noise mitigation measures.  The eligibility would be based on further inspections 
of each receiver to confirm the assumptions made in the noise modelling.   Where residual impacts are 
confirmed, at-property treatment would likely be the most appropriate form of mitigation at the two identified 
receivers. 

 

 

 

Checked/ 
Authorised by: JM 
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