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Executive summary 
The proposal 
Roads and Maritime Services propose to construct a stand-alone bridge crossing over 
the Nepean River at Penrith for pedestrians and cyclists. The crossing is referred to as 
the Nepean River Green Bridge (the proposal). The bridge would follow a curved 
alignment across the Nepean River about 100 metres to 150 metres south of Victoria 
Bridge (eastern and western abutments respectively). It would connect Memorial 
Avenue, east of the river in Penrith, with Punt Road, west of the river in Emu Plains. 
The proposal would provide a safer crossing for pedestrians and cyclists over the 
Nepean River than is currently provided by Victoria Bridge and improve connections 
to existing and future shared use paths, including the Great River Walk. 
 
Key features of the proposal include: 

• A five span bridge and approaches with a total span of 288 metres and a bridge 
deck width of 4.6 metres 

• A main bridge span that is about 175 metres, which spans the majority of the 
Nepean River. There would be one pier within the waterway about 10 metres to 
20 metres from the western bank. The minor spans range in length from about 
25 metres to 30 metres 

• A triangular steel truss main span is 11 metres high above the bridge deck 
• Maximum deck clearance of about 14.5 metres above the Nepean River 
• Timber bridge hand rails 
• One cantilevered timber deck and three balconies for viewing along the bridge 
• Three shade canopies along the bridge  
• Drop out scuppers along the bridge for drainage  
• Lighting for the bridge and connecting shared paths 
• A three metre wide shared path connecting the Great Western Highway, Emu 

Plains to the western side of the bridge 
• Retaining walls along shared path between western side of the bridge and the 

Great Western Highway, Emu Plains and between the eastern side of the bridge 
and Memorial Avenue, Penrith 

• Landscaping surrounding the bridge in consultation with the Local Government 
authority, Penrith City Council 

• Utility relocations where required 
• A variable width shared path between 4.6 metres and 15 metres connecting the 

eastern side of the bridge to Memorial Avenue, Penrith  
• A boardwalk around the eastern abutment to maintain a path connection under 

the bridge between Old Ferry Road and the Nepean Rowing Club. 

The objectives of the proposal are: 

Objectives 
Visual Appeal • Provide an iconic bridge over the Nepean River which is 

dedicated to pedestrians and cyclists 
• Create a regionally significant structure that 

distinguishes Penrith from other places 
• Optimise views of the Nepean Valley and Victoria 

Bridge. 
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Objectives 
Provide • Connect the river to the Penrith City Centre and the 
opportunity for suburbs of Penrith and Emu Plains 
engaging with the • Create opportunities for people to engage with the river 
river • Be a destination. 
Fit with the 
surrounding area 

• 

• 
• 
• 

Be sensitive to adjacent residents’ privacy, and consider 
noise and lighting impacts 
Include creative lighting as an integral part of the design 
Respect the historic setting and place 
Connect to existing and proposed shared path to 
complete Penrith Council’s Great River Walk. 

Fit for purpose • 

• 

Provide a shared-use crossing that is flood proof, 
comfortable and safe to use 
Be cost effective and fit within the NSW Government’s 
funding commitment. 

Constructability 
and maintenance 

• 

• 

Be practical to construct without significant risks to 
safety, timing and cost outcomes 
Have minimal maintenance requirements and be easy to 
inspect. 

 
Need for the proposal 
The existing Victoria Bridge is about 250 metres long and carries two lanes of traffic 
with a footway ranging from 1.3 to 1.5 metres wide located on the southern side. The 
footway is adjacent to the traffic lane on the bridge and is limited in its capacity to safely 
accommodate pedestrians and cyclists.  
 
The current state of pedestrian and/or cyclist access across the river has been 
identified as a major constraint to the implementation of a comprehensive bicycle 
network for Penrith. Victoria Bridge does not meet current design guidelines for 
bicycles. Improvements to pedestrian and cyclist crossing movements and safety 
across the Nepean River is therefore a priority. The Nepean River Green Bridge would 
deliver against this priority. The proposal would link with existing and future paths along 
the Nepean River, including the Great River Walk and Bridge to Bridge Walk.  
 
Transport for NSW (TfNSW) identified the need for a safe active transport connection 
between Emu Plains and Penrith as part of the NSW Bike Plan.   
 
The proposal for an upgraded crossing was developed by TfNSW and Roads and 
Maritime in consultation with Penrith City Council and other local stakeholders.   
 

Options considered 
TfNSW undertook a transport study that identified the most suitable location for the 
new shared pedestrian and cyclist crossing. The process to identify the preferred 
location for the crossing started through a review of existing conditions and feedback 
gained from two community workshops. Six potential crossing locations were identified 
through the first stakeholder and community workshop. A second and larger workshop 
was held to present the six preliminary location options and gain community input to 
select the preferred location. Figure 1 illustrates the six location options. 
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Figure 1. Options for bridge locations (Aecom 2012) 
 
The analysis indicated that Location Option 5 – Old Punt Road alignment ranked 
highest of the options assessed, aligning most closely with the proposal objectives and 
community values. It is therefore the preferred location option. 
 
Following the selection of the preferred location for the proposal, Roads and Maritime 
led the development of the design of the new bridge. Engineers and urban designers 
were engaged to develop bridge designs for consideration. Five design options for the 
bridge crossing were developed by three recognised urban design companies and 
Roads and Maritime’s Bridge Engineering Section. These included: 
 
• Option 1 Hassell option – Single tower cable stayed bridge, curved alignment 
• Option 2 KI Studio option – Curved truss bridge 
• Option 3 CM+ option – Two tower cable stayed bridge, curved alignment 
• Option 4 Roads and Maritime – Cable stayed bridge 
• Option 5 Roads and Maritime – Steel I girder bridge. 

 
Roads and Maritime reviewed each of the five options, and confirmed that each was 
structurally viable.  Three options were placed on public display for feedback (Options 
3, 4 and 5).  The local community had a preference for option 3 (CM+ cable stayed 
bridge). Following feedback from the community, all the designs were revisited by 
Roads and Maritime, Penrith City Council and the NSW Government Architect’s Office. 
Revisions of bridge design option 2 (KI Studio truss bridge) resulted in an option that 
would be comparable in cost to bridge design option 3 (CM+) preferred by the local 
community. 
 
Since bridge design option 2 was not placed on public exhibition, the Nepean River 
Green Bridge Steering Group requested an independent comparative review of the 
revised bridge design option 2 and bridge design option 3. The findings of the review 
were that bridge design option 2 performed better on all option selection criteria. As 
such, option 2 was considered the preferred bridge design option. 

 



 

Statutory and planning framework 
The State Environmental Planning Policy (Infrastructure) 2007 is the mechanism used 
to determine the approval pathway for the proposal. The proposal does not require 
development consent and is subject to environmental impact assessment under Part 
5 of the Environmental Planning and Assessment (EP&A) Act. The proponent and 
determining authority is Roads and Maritime. 
 

Community and stakeholder consultation  
TfNSW and Roads and Maritime carried out community and stakeholder involvement 
activities during the development of the Nepean River Green Bridge proposal to: 
 
• Seek comments, feedback, ideas and suggestions from the community for TfNSW 

to consider the most appropriate location for the bridge and for Roads and 
Maritime to consider when developing the design for the bridge 

• Build a database of interested community members who Roads and Maritime can 
continue to involve during the proposal’s development. 

 
Aboriginal consultation has been conducted in accordance with Stage 2 of the Roads 
and Maritime Procedure for Aboriginal Cultural Heritage Consultation and Investigation 
2011 (PACHCI). The study area falls within the boundaries of the Deerubbin Local 
Aboriginal Land Council (DLALC). DLALC state that they have no objection to the 
development of the bridge and approaches but that further investigation is warranted 
at Tench Reserve.  
 
Consultation with Penrith City Council and Roads and Maritime (Maritime division) was 
undertaken. TfNSW, Penrith City Council representatives, and the Local Chamber of 
Commerce formed part of the Nepean River Green Bridge Steering Group and were 
all involved in the selection of the preferred location and design of the bridge. 
 
Consultation with local and State rowing community representatives was undertaken 
throughout the development of the preferred location and bridge design to consider 
the significance of the river for rowing activities.  Feedback from the rowing community 
expressed a strong preference for a bridge with few or no piers in the river and a wide 
clear span to minimise impact on the rowing course. 
 
Roads and Maritime sought feedback from DPI (Fisheries) for proposed dredging and 
reclamation works. DPI (Fisheries) responded requesting a copy of the REF for 
comment. 
 

Environmental impacts 
Major beneficial outcomes 

• The proposal would provide a safe crossing over the Nepean River for both 
cyclists and pedestrians 

• The proposal would be integrated into existing and planned future parks and 
recreational areas alongside both banks of the river at this location in line with the 
‘Our River’ Master Plan (Clouston Associates, 2013) 

• There is the potential for the proposal to become a destination for residents and 
visitors, and contribute to the area’s identity, or sense of place, for Penrith 

• The unique design of the bridge intends to deliver a ‘landmark’ that acts as a 
feature element, adding interest to the setting. In this regard, the proposed bridge 
could add value to the visual quality of the surrounding views and vistas 
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• The proposal is expected to generate community health benefits as the bridge 
would encourage existing and new users to walk or cycle into Penrith or as a form 
of exercise, recreation or active transport 

• The proposed bridge would avoid impact to the rowing community by only having 
one pier in the water located close to the western bank outside the rowing lanes. 

Potential adverse outcomes 

• Temporary construction impacts, in particular: 
o Construction noise likely to impact residents close to the construction sites  
o Temporary access restrictions to areas that would be used as compound site 

and construction sites, including the Nepean River. Access would also be 
restricted on the eastern path running below Victoria Bridge. Appropriate 
temporary detours would be put in place to minimise any impacts. There would 
be impacts to the rowing community and other river users during the 
construction period due to the requirement for temporary piers and barges 
within the waterway. However, where possible impacts would be minimised 
through ongoing consultation with the rowing community and other 
stakeholders 

o Potential above-floor inundation of about 30 properties if a 100 year flood event 
occurs. 

• Minor removal of vegetation would be required up to a maximum of 1.2 hectares, 
including 0.06 hectares of River-flat Eucalypt Forest an endangered ecological 
community (EEC) if site 3 was to be utilised to barge bridge members into place. 
Impacts to the EEC would only occur if this site compound was required for 
construction activities. 

• Potential amenity impacts to residents due to a possible increase in users of the 
shared paths could lead to:  
o increased noise impacts  
o visual and lighting effects  
o loss of privacy.  
These impacts have been carefully considered during concept development. 
Adjustments to the location of the eastern abutment, which is now within the 
former Log Cabin site (north of its original location), has minimised potential 
amenity effects. Further consideration of the lighting design will be undertaken 
during detailed design to minimise light spill whilst providing a safe environment. 

• While the proposal intends to deliver a landmark structure, the bridge could be 
seen as having a negative effect on the current landscape.  

 

Justification and conclusion 
The proposed Nepean River Green Bridge at Penrith is subject to assessment under 
Part 5 of the EP&A Act. This Review of Environmental Factors (REF) has examined 
and taken into account to the fullest extent possible all matters affecting or likely to 
affect the environment by reason of the proposed activity.  
 
A number of potential environmental impacts from the proposal have been avoided or 
reduced during the concept design development and options assessment. The 
proposal as described in this REF best meets the project objectives but would still 
result in some transient effects on local amenity during the construction period resulting 
mainly from temporary noise impacts and access restrictions. As a landmark structure 
the bridge would be highly visible, though it is recognised that this could be seen as 
negative or positive. Erosion and sedimentation impacts during construction also have 
the potential to occur. Safeguards and management measures as detailed in this REF 
would ameliorate or minimise these expected impacts.  
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The proposal would also improve safety for pedestrians and cyclists by providing a 
dedicated shared path across the Nepean River at a location that is popular with 
pedestrians and cyclists and links with existing and future paths (for example, Great 
River Walk). The unique design of the bridge intends to deliver a ‘landmark’ that acts 
as a feature element, adding interest to the setting. In this regard, the proposed bridge 
would add value to the visual quality of the surrounding views and vistas. It is 
recognised this is subjective. The proposal is expected to generate community health 
benefits as the bridge would encourage existing and new users to walk or cycle into 
Penrith or as a form of exercise, recreation or active transport. On balance the proposal 
is considered justified. 
 
The environmental impacts of the proposal are not likely to be significant and therefore 
it is not necessary for an environmental impact statement to be prepared and approval 
to be sought for the proposal from the Minister for Planning under Part 5.1 of the EP&A 
Act. The proposal is unlikely to affect threatened species, populations or ecological 
communities or their habitats, within the meaning of the Threatened Species 
Conservation Act 1995 or Fisheries Management Act 1994 and therefore a Species 
Impact Statement is not required. The proposal is also unlikely to affect 
Commonwealth land or have an impact on any matters of national environmental 
significance. 
 

Display of the Review of Environmental Factors 
This REF is on display for comment until 17 October 2014.  You can access the 
documents via: 
 

Internet 

The documents will be available as pdf files on the Roads and Maritime website by 
going to Road Projects, then Sydney region and then Western Sydney and looking for 
the Nepean River Green Bridge page or through this link 
http://www.rms.nsw.gov.au/roadprojects/projects/sydney_region/western_sydney/nep
ean_river_green_bridge/index.html 
 

Display 

The documents can be viewed at: 
 
Penrith City Library 
601 High Street 
Corner of High Street and Castlereagh Road 
Penrith 
 

Purchase 

The documents are available on CD at no cost, by contacting the project team by 
phone or email. 

 
How can I make a submission? 
To make a submission on the proposal, please send your written comments to: 
 
Nepean River Green Bridge Project Team: 
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Roads and Maritime Services 
PO Box 973 
Parramatta CBD NSW 2124 
nepeanbridge@rms.nsw.gov.au 
 
Submissions must be received by 17 October 2014. 
 

Privacy information 
All information included in submissions is collected for the sole purpose of assisting in 
the assessment of this proposal.  The information may be used during the 
environmental impact assessment process by relevant Roads and Maritime staff and 
its contractors. 
 
Where the respondent indicates at the time of supply of information that their 
submission should be kept confidential, Roads and Maritime will attempt to keep it 
confidential.  However there may be legislative or legal justification for the release of 
the information, for example under the Government Information (Public Access) Act 
2009 or under subpoena or statutory instrument. 
 
The supply of this information is voluntary.  Each respondent has free access at all 
times to the information provided by that respondent but not to any identifying 
information provided by other respondents if a respondent has indicated that the 
representation should be kept confidential.   
 
Any respondent may make a correction to the information that they have provided by 
writing to the same address the submission was sent. 
 
The information will be held by the Roads and Maritime at 27-31 Argyle Street 
Parramatta NSW 2150. 
 

What happens next? 
Following the submissions period, Roads and Maritime will collate submissions.  
Acknowledgement letters will be sent to each respondent.  The details of submission 
authors will be retained and authors will be subsequently advised when project 
information is released. 
 
After consideration of community comments and any subsequent investigations and 
design refinements, Roads and Maritime will determine whether the proposal should 
proceed as proposed, or if alterations to the proposal are necessary. The community 
will be kept informed regarding this Roads and Maritime determination.   
 
If the proposal goes ahead, Roads and Maritime would finalise the design and tenders 
would be called for construction of the project.   
 
If you have any queries, please contact Roads and Maritime’s project manager on 
1800 733 084. 
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1 Introduction 
1.1 Proposal identification 
Roads and Maritime Services propose to construct a stand-alone crossing over the 
Nepean River at Penrith for pedestrians and cyclists. The crossing is referred to as the 
Nepean River Green Bridge (the proposal). The bridge would follow a curved alignment 
across the Nepean River about 100 metres to 150 metres south of Victoria Bridge 
(eastern and western abutments respectively). It would connect Memorial Avenue, 
east of the river in Penrith, with Punt Road, west of the river in Emu Plains. The 
proposal would provide a safer crossing for pedestrians and cyclists over the Nepean 
River than is currently provided by Victoria Bridge and improve connections to existing 
and future shared use paths, including the Great River Walk.  
 
The proposal is in the Penrith local government area (LGA) within the Roads and 
Maritime Sydney Region. The locality is urban in nature and includes a mix of 
parklands generally located along the river, and developed residential and business 
areas. Penrith City Centre is located about one kilometre east of the proposed bridge 
location. The following major features are found within the locality of the proposed 
bridge (Figure 1-1 and Figure 1-2): 
 
• Residential areas to the south east and west 
• 16 heritage listed items including but not limited to:  

- The railway bridge listed on the State Heritage Register 
- Victoria Bridge (road) 
- The former ferry crossing including Punt Road and Old Ferry Road 
- The rowing course along the river 
- Emu Hall homestead and the former police building on the western side of the 

river 
- The former Log Cabin site on the eastern side of the river 
- The Nepean Riverscape south of Victoria Bridge on the western banks of the 

river. 
• Parklands along the eastern (Tench Reserve) and western (River Road Reserve, 

Regatta Park) banks of the river, including sections which contain endangered 
ecological communities 

• Pedestrian/cycle paths along both sides of the river, incorporating sections of the 
Great River Walk, which includes eight kilometres of walking tracks along the 
Nepean River. 
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Figure 1-1 Location of the proposed Nepean River Green Bridge (indicated in red) and surrounding locality and facilities, including existing and future paths of the Great River Walk (Ki Studios 2014) 
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Figure 1-2 Location of the proposed Nepean River Green Bridge and one option being investigated for the purposes of utility relocations, indicative only subject to detailed design (Aurecon 2014) 
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More detailed information on the location is provided in Chapters 2 and 6. 
 
A schematic representation of the proposed bridge is provided in Figure 1-3 and a 
concept design of the proposal is provided in Appendix A.  
 

 

A 

Nepean River Green Bridge  6 
Review of Environmental Factors 

 

B 

Figure 1-3 Artistic impression of the proposed Nepean River Green Bridge south of 
Victoria Bridge A from the air B from the western bank, indicative only subject to detailed 
design (KI Studios 2014) 
 
Key features of the proposal include: 

• A five span bridge and approaches with a total span of 288 metres and a deck 
width of generally 4.6 metres 

• A main bridge span that is about 175 metres, which extends over the majority of 
the Nepean River. There would be one pier within the waterway about 10 metres 
to 20 metres from the western bank. The other bridge spans range in length from 
about 25 metres to 30 metres 



 

• A triangular steel truss main span which is about 11 metres high above the 
bridge deck 

• Maximum deck clearance of about 14.5 metres above the Nepean River 
• Timber bridge hand rails 
• One cantilevered timber deck and three balconies for viewing along the bridge 
• Three shade canopies along the bridge  
• Drop out scuppers along the bridge for drainage  
• Lighting for bridge and connecting shared paths 
• A three metre wide shared path connecting the Great Western Highway, Emu 

Plains to the western side of the bridge 
• Retaining walls along shared path between western side of the bridge and the 

Great Western Highway, Emu Plains and between the eastern side of the bridge 
and Memorial Avenue, Penrith 

• Landscaping surrounding the bridge approaches in consultation with Penrith City 
Council 

• Utility relocations where required 
• A variable width shared path between 4.6 metres and 15 metres connecting the 

eastern side of the bridge to Memorial Avenue, Penrith  
• A boardwalk around the eastern abutment to maintain a path connection under 

the bridge between Old Ferry Road and the Nepean Rowing Club. 

A more detailed description of the proposed bridge and construction activities are 
provided in Chapter 3. 
 
The NSW Government would fully fund this proposal. 
  

1.2 Purpose of the report 
This Review of Environmental Factors (REF) has been prepared by nghenvironmental 
on behalf of Roads and Maritime.  For the purposes of these works, Roads and 
Maritime is the proponent and the determining authority under Part 5 of the 
Environmental Planning and Assessment Act 1979 (EP&A Act). 
 
The purpose of this REF is to describe the proposal, to document the likely impacts of 
the proposal on the environment, and to detail protective measures to be implemented. 
 
The description of the proposed work and associated environmental impacts have 
been undertaken in context of clause 228 of the Environmental Planning and 
Assessment Regulation 2000, the Threatened Species Conservation Act 1995 (TSC 
Act), the Fisheries Management Act 1994 (FM Act), and the Australian Government’s 
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act).  In doing 
so, this REF helps to fulfil the requirements of section 111 of the EP&A Act, that Roads 
and Maritime examine and take into account to the fullest extent possible, all matters 
affecting or likely to affect the environment by reason of the activity. 
 
The findings of this REF would be considered when assessing: 
 
• Whether the proposal is likely to have a significant impact on the environment 

and therefore the necessity for an environmental impact statement to be 
prepared and approval to be sought from the Minister for Planning and 
Environment under Part 5.1 of the EP&A Act. 

• The significance of any impact on threatened species as defined by the TSC 
Act and/or FM Act, in section 5A of the EP&A Act and therefore the 
requirement for a Species Impact Statement. 
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• The potential for the proposal to significantly impact a matter of national 
environmental significance or Commonwealth land and the need to make a 
referral to the Australian Government Department of the Environment for a 
decision by the Commonwealth Minister for the Environment on whether 
assessment and approval is required under the EPBC Act. 
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2 Need and options considered 
2.1 Strategic need for the proposal 
The existing road crossing in this area, Victoria Bridge, is about 250 metres long and 
carries two lanes of traffic with a footway ranging from 1.3 metres to 1.5 metres wide 
located on the southern side. The footway is adjacent to the traffic lane on the bridge 
and is limited in its capacity to safely accommodate pedestrians and cyclists. 
Furthermore, it does not meet current design guidelines for bicycles. 
 
The current state of pedestrian and/or cyclist access across the river has been 
identified as a major constraint to the implementation of a comprehensive bicycle 
network for Penrith, reducing accessibility and limiting the cycling catchment. 
Improvements to pedestrian and cyclist crossing movements and safety across the 
Nepean River is therefore a priority. The proposal would deliver on this priority, 
providing a safer crossing for pedestrian and cyclists, than currently provided by 
Victoria Bridge. The proposal would link with existing and future walks along the 
Nepean River, including the Great River Walk and Bridge to Bridge Walk (refer to 
section 2.2 for details).  
 
Transport for NSW (TfNSW) identified the need for a safe active transport connection 
between Emu Plains and Penrith as part of the NSW Bike Plan.  The proposal for an 
upgraded crossing was developed by TfNSW in consultation with Penrith City Council 
and other local stakeholders. The Nepean River Active Transport Crossing Steering 
Group (referred to as the Nepean River Green Bridge Steering Group) was formed to 
develop the objectives for the new crossing and oversee the ongoing development of 
the proposal. The Steering Group includes Member for Penrith Mr Stuart Ayres MP, 
representatives from Penrith City Council, representatives from the Penrith Chamber 
of Commerce and representatives from TfNSW and Roads and Maritime. 
 
A detailed review of potential river crossing options was undertaken by TfNSW and 
documented in the Nepean River Green Bridge – Transport Study (AECOM 2012). 
The study included a summary of state and local plans and strategies relevant to the 
proposal’s objective of improving access across the river. Relevant plans and 
strategies are summarised in Table 2-1. 
 
Table 2-1 Relevant state and local planning studies (updated from AECOM 2012) 

Study Key message 

State plans and strategies 

NSW 2021 Plan 

 

(NSW Government 2011) 

The plan includes a key goal of more than 
doubling the mode share of bicycle trips 
made in the Greater Sydney region by 2016 
and increasing the mode share of walking 
trips to 25 per cent by 2016. 

NSW Long Term Transport Master 
Plan 

(NSW Government 2012) 

The NSW Long Term Transport Master Plan 
sets the framework for the NSW 
Government to deliver an integrated, modern 
transport system that puts the customer first. 

It includes short and long term initiatives to 
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Study Key message 

support and grow cycling across Sydney. 
Amongst the short term initiatives is an 
action to have a connected cycling network 
within a five kilometre catchment of local 
centres, including the delivery of a clearly 
defined and legible, safe network of 
cycleways on streets that feed into Sydney’s 
urban centres. Links identified include the 
Penrith to Emu Plains connection (for 
example, Nepean River Green Bridge). 

NSW Bike Plan 

 

(NSW Government 2010) 

The plan identifies construction of more than 
4000 kilometres of cycle facilities in NSW 
and investment of $78 million over 10 years 
to grow cycling in Penrith, Liverpool and 
Parramatta. 

Penrith would have a shared path along the 
Great Western Highway west of the city 
centre. The proposal would improve bicycle 
access across the river and link with existing 
and future shared paths. 

Sydney metropolitan plans and strategies 

Metropolitan Plan for Sydney 2036  

 

(NSW Government (Department of 
Planning & Infrastructure) 2010) 

 

This plan will be superseded by the 
Metropolitan Strategy for Sydney 
2031 (discussed below) 

The plan aims to promote equity and social 
inclusion in the Sydney region to ensure 
quality of life, health and wellbeing within the 
region. It also aims to promote the liveability 
of the Sydney region. 

Penrith Regional City has an employment 
capacity of 31,000 jobs and to support these 
jobs, improved liveability and linkages with 
the Nepean River are required. The proposal 
would improve both liveability and linkages.  

Draft Metropolitan Strategy for 
Sydney to 2031  

 

(NSW Government 2013) 

 

 

This Metropolitan Strategy sets the 
framework for Sydney’s growth and 
prosperity to 2031 and beyond. The Strategy 
is built around achieving five key outcomes 
for Sydney including balanced growth, a 
liveable city, productivity and prosperity, 
healthy and resilient environment and 
accessibility and connectivity.  

The Strategy also plans to ensure access 
into and out of key strategic centres such as 
Penrith to support the growth of these areas. 

It has an objective to plan and deliver 
transport and land use that are integrated 
and promote sustainable transport choices 
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Study Key message 

including a policy to encourage greater use 
of walking and cycling. The proposal would 
meet this objective. 

Sydney’s Cycling Future 

 

(NSW Government 2013) 

 

The overarching goal of Sydney’s Cycling 
Future is to make cycling a safe, convenient 
and enjoyable transport option for short trips.  

Sydney’s Cycling Future aims to coordinate 
planning and investment in infrastructure 
and initiatives, resulting in a safer and easier 
bicycle riding experience for the people of 
Sydney. It aims to create more liveable 
towns and centres by helping to reduce 
congestion on our roads and increasing 
capacity on the transport system. The 
Nepean River Green Bridge is specifically 
identified as one of those initiatives. 

Sydney’s Walking Future 

 

(NSW Government 2013) 

 

The goal of Sydney’s Walking Future is to 
get people in Sydney walking more through 
actions that make it a more convenient, 
better connected and safer mode of 
transport. The more people walk, the more 
socially engaged the community becomes 
and the safer people feel when walking for 
transport.  

The actions set out in Sydney’s Walking 
Future aim to make walking the transport 
choice for quick trips under two kilometres 
and will help people access public transport. 
Increasing the number of people walking will 
help to reduce the burden of congestion on 
our roads and free up capacity on key public 
transport corridors.  

As well as securing its role as part of an 
integrated transport system, increasing the 
rates of people walking will contribute 
significantly to community health and 
wellbeing. 

Walking and cycling are both active and 
sustainable forms of transport. Sydney’s 
Walking Future and Sydney’s Cycling Future 
are complementary strategies. 

The Nepean River Green Bridge is 
specifically identified as one of those 
initiatives. 

 

Local plans and strategies 
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Study Key message 

Sydney North West Sub-regional 
Strategy  

 

(NSW Government (Department of 
Planning & Infrastructure) 2007) 

The strategy provides a key action to 
develop Penrith as a regional city. As a river 
city, Penrith will provide a focus for 
innovative business environments, jobs and 
more lifestyle and work opportunities for a 
growing part of Sydney. 

A key direction is to improve access to open 
space and recreation opportunities including 
parks and public spaces from the regional to 
the local level. 

Promoting the riverside location of Penrith 
and providing open space as a focus of 
recreation, cultural, entertainment and 
community facilities would enhance the 
attractiveness of Penrith to businesses and 
residents. 

The strategy confirms that the NSW 
Government has committed $24 million for a 
new active transport crossing of the Nepean 
River (for example, the proposal). 

Sub-regional Bike Planning Study: 
Penrith 

 

(GTA consultants 2009) 

The study highlights that improvement of the 
existing crossing over the Nepean River at 
Victoria Bridge on the Great Western 
Highway is required as the current bridge 
width is considered too narrow to 
accommodate pedestrians or cyclists in a 
safe manner. The proposal would provide an 
improved and safer crossing for cyclists and 
pedestrians. 

Penrith Integrated Transport and 
Land Use Strategy (PITLUS)  

 

Cardno Eppell Olsen et al (2008) 

The strategy proposes improved walking and 
cycling facilities, especially within 800 
metres of train stations and between 
pedestrian and cycle traffic generators, such 
as retail and employment zones, schools. 

It proposes that cycle facilities be provided 
on all major residential collector roads within 
current standards and guidelines. 

It identifies a need for a program of road 
space reallocation on council roads where 
road space should be reallocated to 
pedestrians, cyclists and public transport. 

The proposal would provide for improved 
pedestrian and cyclist access. 

Penrith Accessible Trails Hierarchy The system recommends improved shared 
path facilities to form a network catering for 
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Study Key message 

System (PATHS), 2011 multiple uses and diverse abilities. It notes 
that a new shared pathway over the Nepean 
River is part of Council’s Vision and 
Strategic Plan. 

It recommends a focus on improving cycle 
connectivity and safety by providing off-road 
shared paths where possible. This would be 
provided by the proposal. 

Penrith Great River Walk 

 

(Godden Mackay Logan 2011). 

The report notes that there is an opportunity 
to improve access to Victoria Bridge in order 
to provide more accessible interpretation 
and integration into the Great River Walk. 
The proposal would integrate with the walk. 

The Future of Penrith, Penrith of 
the Future 2012 

 

(Campement Urbain 2011) 

 

In 2010 Penrith City Council in partnership 
with Landcom, Penrith Panthers and 
C3West commissioned Campement Urbain 
to undertake a project that would guide and 
shape Penrith’s vision as a progressive, 
innovatively designed, contemporary urban 
centre. The ‘Future of Penrith, Penrith of the 
Future’ strategy considers how to reconnect 
the City Centre with the River and proposes 
the re-visioning of public transport, a strong 
urban axis between the CBD and the river 
and a major pedestrian bridge crossing the 
river south of Victoria Bridge on the 
alignment of the original punt crossing. 

Hawkesbury – Nepean Catchment 
Action Plan 2007 - 2016 

 

(Hawkesbury Nepean Catchment 
Management Authority 2008) 

The Action Plan guides the Catchment 
Management Authority’s investment in 
sustainable natural resource management. 

It includes an action to support the creation 
of improved river access points that are 
managed to protect conservation values for 
public recreation through the Local 
Government River Health Partnership. The 
proposal would improve river access. 

‘Our River’ Nepean River Master 
Plan 

 

(Clouston Associates 2013) 

The purpose of this Plan is to provide 
Penrith City Council and its community with 
a road map for the future stewardship of the 
City’s river reach, connecting it with its CBD, 
enhancing its natural environment, nurturing 
a landscape that supports active and healthy 
lifestyles while celebrating its rich history and 
cultural values. Importantly, the Plan 
provides the framework for further design 
development, continuing stakeholder 
engagement and establishment of a funding 
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Study Key message 

program for the progressive implementation 
of the concepts that the Plan enshrines. 

The Plan addresses all aspects of the site’s 
current status, the issues arising and the 
principles that inform the subsequent 
proposals including but not limited to 
addressing access, circulation and 
wayfinding. 

The Nepean River Green Bridge is included 
in the Plan concepts. 

 

2.2 Existing road and infrastructure 
Victoria Bridge (the Great Western Highway) 
Victoria Bridge is the oldest existing crossing of the Hawkesbury-Nepean River. It was 
built in 1867 following the destruction of two previous timber crossings by floods in 
1857 and 1860.  The replacement bridge, Victoria Bridge, was designed by John 
Whitton.  It was completed in 1867 and used by road and rail until 1907, when a new 
bridge was constructed to carry the heavier rail freight. Victoria Bridge was then 
adapted to carry two lanes of traffic and a footway for pedestrians.   
 
Victoria Bridge currently accommodates two transport modes; vehicle traffic and 
pedestrians and cyclists. The two-lane, two way carriageway serves vehicular traffic 
between Penrith and Emu Plains and carries an average daily traffic volume of 24,500 
vehicles per day (Roads and Maritime 2011). A 1.3 metre to 1.5 metre wide pedestrian 
and cycle shared path is located on the southern side of the bridge. Victoria Bridge, 
which forms part of the heavily trafficked Great Western Highway, does not comply 
with current standards for cycling infrastructure.  
 
The railway corridor is located on the northern side of the bridge and serves the 
Western Line and Blue Mountains Line.  
 
Pedestrian and cycle infrastructure 
Great River Walk 
The Great River Walk is a recreational trail that is planned to follow the Hawkesbury-
Nepean River from its source at Lake Bathurst near Goulburn, to Broken Bay, about 
570 kilometres north. 
 
The Penrith section of the Great River Walk between the M4 Motorway and Victoria 
Bridge takes advantage of the views of the Nepean River and Blue Mountains. It 
provides access for walkers, runners, cyclists, mobility impaired, canoeists and horse 
riders. Features such as viewing platforms are proposed along the walk. 
 
Bridge to Bridge Walk 
The Bridge to Bridge Walk is a seven kilometre recreational trail following the banks of 
the Nepean River in Penrith and forms part of the Great River Walk (Figure 1-1). It 
crosses over the Nepean River using the M4 bridge at the southern end and Victoria 
Bridge at the northern end. The trail includes a pedestrian and cycle path, a boardwalk 
and a bridge which traverse an otherwise inaccessible area. The walk is a commonly 
used recreational path for joggers, walkers, families, scooters, bikes, and dog walking. 
The walk is situated adjacent to picnic areas, children’s play equipment, barbeques 
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and gazebos, public toilets and other public amenities. 
 
Existing off road shared use paths are located on: 
• High Street, between Memorial Avenue and Station Street 
• Mulgoa Road, between Jane Street and Jamison Road 
• River Road, between Regatta Park and the M4 
• Along the eastern bank of the Nepean River north of Victoria Bridge to Emu 

Ford. 
 
The Metropolitan Sydney Bike Network of the NSW Bike Plan (NSW Government 
2010) identifies proposed off-road shared use paths for pedestrians and cyclists along 
key routes within Penrith and Emu Plains. Priority routes identified in the location 
include: 
 
• The Great Western Highway, between Victoria Bridge and Emu Park 
• Nepean Avenue, between Victoria Bridge and the M4 
• Castlereagh Road, between Jane Street and Castlereagh Road 
• Jane Street 
• River Road, between Punt Road and the southern end of Regatta Park. This 

section of path has been identified as a key route for the Great River Walk. 
 
The overall road network in the area, including the existing and proposed shared paths 
in proximity to Victoria Bridge, are illustrated in Figure 1-1 and Figure 2-1. 
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Figure 2-1 Existing and proposed shared paths and location of recorded pedestrian and cyclist accidents in the area around Victoria Bridge.  
The proposed Nepean River Green Bridge is shown in red (AECOM 2012) 



 

2.3 Proposal objectives 
Key objectives of the proposal include: 
 
Table 2-2 key project objectives (Roads and Maritime Services, 2012) 

Objectives 

Visual Appeal • 

• 

• 

Provide an iconic bridge over the Nepean River which 
would be dedicated to pedestrians and cyclists,  
Create a regionally significant structure that 
distinguishes Penrith from other places 
Optimise views of the Nepean Valley and Victoria 
Bridge. 

Provide 
opportunity for 
engaging with the 
river 

• 

• 
• 

Connect the river to the Penrith City Centre and the 
suburbs of Penrith and Emu Plains 
Create opportunities for people to engage with the river 
Be a destination. 

Fit with the 
surrounding area 

• 

• 
• 
• 

Be sensitive to adjacent residents’ privacy and consider 
noise and lighting impacts 
Include creative lighting as an integral part of the design 
Respect the historic setting and place 
Connect to existing and proposed shared path to 
complete Penrith council’s Great River Walk. 

Fit for purpose • Provide a shared-use crossing that is flood proof, 
comfortable and safe to use 

• Be cost effective and fit within the Government’s funding 
commitment. 

Constructability 
and maintenance 

• 

• 

Be practical to construct without significant risks to 
safety, timing and cost outcomes 
Have minimal maintenance requirements and be easy to 
inspect. 

 

2.4 Alternatives and options considered 
A stand-alone walking and cycling bridge connecting Emu Plains and Penrith, referred 
to as ‘Nepean River Green Bridge’ was considered to be a viable option to provide a 
crossing over the Nepean River. 
 
TfNSW undertook a transport study that identified the most suitable location for the 
new shared pedestrian and cyclist crossing.  Following this Roads and Maritime led 
the development of the design of the new bridge at the preferred location. 
 
Engineers and urban designers were engaged to develop bridge designs for 
consideration. In total, five design options for the bridge crossing were developed by 
Roads and Maritime’s Bridge Engineering Section and three recognised urban design 
companies. The five options are outlined in this report. 
 
Roads and Maritime reviewed the five options, and confirmed that each option was 
structurally viable. Three options were placed on public display in September 2012 for 
feedback. Following feedback from the community the designs were revisited by 
Roads and Maritime, Penrith City Council and the NSW Government Architect’s Office 
and a preferred design selected.    
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The detailed methodologies for selecting the preferred location and design are 
provided in Nepean River Green Bridge: Transport Study (AECOM 2012) and Nepean 
River Green Bridge: Bridge design evaluation report (Roads and Maritime 2013) 
respectively. Both documents are summarised in the following sections and are 
available on the TfNSW and Roads and Maritime websites: 
 
http://www.transport.nsw.gov.au/content/nepean-river-green-bridge-transport-study 
 
http://www.rms.nsw.gov.au/roadprojects/projects/sydney_region/western_sydney/nep
ean_river_green_bridge/index.html 
 

2.4.1 Methodology for selection of the preferred bridge location 
The process to identify the preferred location for the crossing started through a review 
of existing conditions and feedback gained from two community workshops. The initial 
workshop was carried out to provide the community with an overview of the project 
and gather local knowledge to identify a number of potential locations for a bridge 
crossing. Six potential crossing location options were identified through the first 
stakeholder and community workshop based on the proposal objectives, and 
availability of access points via publicly accessible locations. A second and larger 
workshop was held to present the six preliminary location options and gain community 
input to select the preferred location.   
 
The six locations illustrated in Figure 2-2, are described in section 2.4.2 and the 
analysis of each option is provided in section 2.4.3. Details of the stakeholder and 
community consultation are described in Chapter 5 and relevant information is 
summarised. 
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Figure 2-2 Options for bridge locations (AECOM 2012) 
 
Prioritising and ranking of options was carried out through a multi-criteria analysis 
following the second workshop, with evaluation criteria determined through review of 
the government planning and policy requirements, and community and stakeholder 
input received throughout the location option selection process. The evaluation themes 
and criteria are detailed below in Table 2-3. 



 

Table 2-3 Evaluation criteria for the selection of the preferred location (AECOM 2012) 
Theme Criteria 

Safety • 
• 

Provides for safety in design 
Minimises network conflict 

Community • 
• 

Minimises social impacts 
Maximises community benefits 

Function • 

• 

Provides efficient access between Penrith and Emu 
Plains 
Encourages more people to use the crossing 

Cost • 
• 

Minimises construction complexity 
Minimises adverse impacts on local heritage and 
natural environment 

 
Scores were given for each option based on how they met each criteria (1 – low score, 
does not meet criteria; 3 – moderate score; 5 – high score, meets criteria). Equal weight 
was given to the criteria to give an unweighted rank. Increased weighting was then 
applied to the safety and function themes, in order to identify the preferred crossing 
location in terms of safety and access. This process allowed for the ranking of the 
various options and the selection of a preferred option. 
 
Further details on the selection process for the preferred location can be found in the 
Nepean River Green Bridge: Transport Study (AECOM 2012). 
 

2.4.2 Identified options for the location of the bridge 
Following the first community workshop six potential locations were identified and 
considered. The following summarises the six location options considered as detailed 
in the Nepean River Green Bridge: Transport Study, (AECOM 2012). 
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Location option 1: Emu Ford 
Location option 1 proposed a new crossing at Emu Ford. Potential connections to this 
crossing location from the wider network would be via High Street, Bruce Neale Drive 
and Old Ferry Road to the east and Great Western Highway and Punt Road to the 
west (Figure 2-3). 
 

 

 

 

 

Figure 2-3 Location option 1 (AECOM 2012) 
 
Location option 2: North of Rowing Club 
Location option 2 crossing is located at a point north of the Rowing Club. Connections 
to this crossing location would be similar to location option 1, with access via High 
Street, Bruce Neale Drive and Old Ferry Road to the east and Great Western Highway 
and Punt Road to the west (Figure 2-4). 
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Figure 2-4 Location option 2 (AECOM 2012) 



 

Location option 3: North of Victoria Bridge 
Location option 3 proposes a new crossing at a point north of Victoria Bridge, south of 
the Rowing Club. Connections to this crossing location would be via High Street, Bruce 
Neale Drive and Old Ferry Road to the east and the Great Western Highway and Punt 
Road to the west (Figure 2-5). 
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Figure 2-5 Location option 3 (AECOM 2012) 
 
Location option 4: Victoria Bridge 
Location option 4 proposes a new crossing on Victoria Bridge (Figure 2-6). There are 
three possibilities for this option as follows: 
 
• Location option 4a – a shared pedestrian and cyclist facility on the northern side 

of the bridge 
• Location option 4b – located between the road and rail bridge, above the existing 

utility pipeline 
• Location option 4c – attached to the bridge and located on the southern side. 

 



 

 

 

 

Figure 2-6 Location option 4 (AECOM 2012) 
 
Location option 5: Old Punt Road 
Location option 5 proposes a new crossing at Punt Road. Connections to the proposed 
crossing location would be via High Street, Memorial Avenue, Nepean Avenue and 
Old Ferry Road to the east and the Great Western Highway, Old Bathurst Road, River 
Road and Punt Road to the west (Figure 2-7). 

Nepean River Green Bridge  22 
Review of Environmental Factors 

Figure 2-7 Location option 5 (AECOM 2012) 
 
Location option 6: Regatta Park 
Location option 6 is located south of Regatta Park. Connections to the proposed 
crossing location would be via High Street, Memorial Avenue, Nepean Avenue and 
Fitch Avenue to the east and the Great Western Highway and River Road to the west 
(Figure 2-8). 
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Figure 2-8 Location option 6 (AECOM 2012) 

2.4.3 Analysis of proposed bridge location options 
The following summarises the analysis of the various location options as detailed in 
the Nepean River Green Bridge: Transport Study (AECOM 2012).  
 
Community and stakeholder feedback generally indicated a preference for the 
locations near or on the existing bridge, with option 5 (Old Punt Road) receiving the 
most positive feedback. From comments received, community expectation is for an 
upgraded crossing location that is safe, convenient and cost effective. The community 
also placed a high value on the river for the location of the proposal, in terms of its 
aesthetic qualities, local identity, heritage, leisure and sporting activities. The river is 
used a lot both on the water and its environs, consequently it is important that the 
preferred location accommodates community activities and has the potential to 
enhance recreational, economic and social opportunities into the future. 
 
Each location was ranked against four issues that were identified during the community 
consultation workshops.  The key issues were: 
 
Safety: if the crossing location provides safety in design and minimises potential 
conflicts between pedestrians, cyclists and other road users. The community identified 
a number of safety concerns for the various locations including:  
 
• personal safety of users based on how isolated the location was and what 

opportunity there was for passive surveillance.  A more secluded location may 
lead to a higher incidents of crime and personal safety issues  

• how safe it was to access the bridge and if it was required to cross the Great 
Western Highway or the railway line to access the bridge 

• flooding and the impact on the bridge and users during flood events 
• changes in grade and the ability to safely access the bridge. 



 

Function: providing efficient access between Emu Plains and if it would encourage 
more people to use the crossing. Issues identified included: 
 
• accessibility for various users including people with disabilities, school children 

and commuters 
• providing a direct link between Emu Plains and Penrith 
• connectivity with existing shared paths  
• integrating with the Bridge to Bridge Walk. 

 
Community: minimise social impacts, maximises community benefits. Issues that 
were considered relevant by the community included: 
 
• how accessible and convenient each location is for the community 
• potential to support business opportunities 
• ability to reduce conflict for the rowing community and other users of the river 
• potential impacts on the heritage values of surrounding infrastructure 
• ability to enhance the users’ experience of the river and location. 

 
Cost: minimises construction complexity and adverse impacts on local heritage and 
natural environment. The issues raised included: 
 
• impact on cost of building a bridge in the more remote locations 
• additional infrastructure that would be required to access the remote locations 
• impact on local heritage items 
• impact on the environment. 

 
The results of the un-weighted assessment for each option based on the evaluation 
themes are summarised in Table 2-4. Each theme and criteria is then discussed below. 
 
Table 2-4 Location option ranking for each criterion (AECOM 2012).  

Location Ranking* 
 Safety Function Community Cost Overall 

Option 1 8th 8th 1st 5th 7th 
Emu Ford 

Option 2 3rd 4th 6th 4th 6th 
North of the Rowing 
Club 

Option 3 3rd 
North of Victoria 
Bridge 
 

4th 6th 2nd 5th 

Option 4a 
Victoria Bridge - on 
the northern side of 
the bridge 

3rd 3rd 1st 6th 4th 

Option 4b 
Victoria Bridge - 
located between the 
road and rail bridge 
 

3rd 4th 5th 6th 7th 
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Location 
 

Ranking* 
Safety Function Community Cost Overall 

Option 4c 
Victoria Bridge – 
attached to the bridge 
and located on the 
southern side 

1st 2nd 3rd 6th 2nd 

Option 5  
Old Punt Road 

1st 1st 3rd 2nd 1st 

Option 6 
Regatta Park 

3rd 4th 6th 1st 3rd 

*Rankings are based on overall scores given to each criteria as described in section 2.4.1. High scores resulted in a 
high ranking (ranking 1 – option best meets the criterion). 
 
Safety 
Criteria: Does the location provide for safety in design? 
Option 5 and Option 4c scored highest in relation to safety in design. These options 
were considered to provide the most opportunity for passive surveillance being in 
proximity to potential places of activity such as Regatta Park. Viewing platforms are 
proposed as part of the Great River Walk on the river bank, which would increase the 
perceived safety of the crossing at this location. 
 
Option 1 received the lowest score in relation to safety in design, low scores were also 
assigned to options located north of Victoria Bridge and between the rail and road 
bridge (options 1, 2, 3, 4a and 4b). These options presented varying degrees of 
isolation and associated with the remoteness of the bridge location, or need to 
potentially travel in underpasses or enclosed paths, where it would be difficult to be 
seen and potentially cause fear about safety, particularly associated with assault. 
 
Criteria: Does the location minimise network conflict? 
Option 4c and Option 5 scored highest with regard to minimising network conflict. The 
access strategies for these crossing are able to capitalise on existing network links and 
crossings, minimising conflict between pedestrians, cyclists and vehicles. These 
existing links include the shared path on the south of High Street, existing path on 
River Road and existing intersection with traffic lights at the Great Western Highway 
and River Road. 
 
Options 1, 2, 3, 4a and 4b scored lower in this category as users may be required to 
cross the Great Western Highway to access the crossing from Penrith (Figure 2-2). 
Crossing would also potentially be required on the western side to access a potential 
rail and road overbridge. Option 6 also scored lower as users are potentially directed 
into residential areas. 
 
Based on the two criteria, the overall ranking for the safety theme identified Options 5 
and 4c as the best locations. Options 4a, ranked third, while options 2, 3, 4b, and 6 
were equal fourth and option 1 was ranked eighth (Table 2-4). 
 
Function 
Criteria: Does the location provide efficient access between Penrith and Emu Plains? 
Option 5 was found to provide the most efficient access between Penrith and Emu 
Plains, providing a direct link between High Street (eastern bank) and onto the Great 
Western Highway (western bank), receiving the highest score of the options assessed. 
Options north of the bridge (1, 2 and 3) together with Option 6, scored lower due to 
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deviation required from user’s desire lines for walking and cycling. This deviation is 
greater than 1 kilometre for Options 1 and 6, and approximately 900 metres and 500 
metres for Option 2 and Option 3 respectively. 
 
Criteria: Does the location encourage more people to use the crossing? 
The needs and characteristics of the different user groups identified through the 
community and stakeholder workshops were a key consideration in the scoring of 
options in relation to whether the crossing location was likely to encourage use. Option 
5 and Option 4c ranked highest as they were more likely to attract some if not the 
majority of user groups. These options were considered attractive for user experiences 
including view corridors, potential ease of access and meeting potential desire lines 
for walking and cycling. 
 
Option 4b and Option 1 ranked lowest under this criterion, with changes in grade 
requiring steps or ramps, increased distance and isolation likely to deter vulnerable 
users including the elderly, women and children. 
 
Based on the two criteria, the overall ranking for the function theme identified Options 
5 as the best location with option 4c second. Options 2, 3, 4a, 4b and 6 ranked equal 
third followed by Option 1 with the lowest ranking (Table 2-4). 
 
Community 
Implications to the community, or ‘non-users’, of the crossing were considered on two 
fronts. Firstly, if any adverse social impacts were associated with the crossing location, 
and secondly if there were any benefits that could be achieved through the crossing 
location. 
 
Criteria: Does the location minimise adverse social impacts? 
This criterion considers adverse impacts to current activities on the river and residential 
amenity (noise, light and visual intrusion). Option 1 was found to rank highest in 
minimising potential for adverse social impacts. The crossing at this location would 
have minimal impact to existing residents and river activities. Options 2, 3 and 6 were 
the lowest scoring under this criterion. Options 2 and 3 scored lower for the potential 
impacts to the rowing club operations, this was highlighted during the community 
workshop where concern was raised about conflict with rowers and also increased 
activity close to the rowing club shed. Options 6 and 5 scored lower due to increased 
exposure to surrounding residents. 
 
Criteria: Does the location maximise community benefit? 
Community benefits were identified as opportunities for increasing connection and 
experience of the river, and potential for social or business opportunities. All options, 
excluding Option 4b, were seen to provide some community benefit – especially on 
increased connection and access to the river and view corridors. 
 
Option 5 scored highest as it was found to have the least adverse social impact and 
also presented opportunities for social activity and small business development.  
 
Based on the two criteria, the overall ranking for the community theme identified 
Options 1 and 4a as the best locations. Options 4c and 5 ranked equal third, Options 
4b fifth and options 2, 3 and 6 equal sixth (Table 2-4). 
 
Cost 
For cost, each option was considered based on additional infrastructure and 
maintenance requirements. Potential impacts to heritage, landform, embankments and 
vegetation were also considered. 
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Criteria: Does the location minimise construction complexity? 
Option 1 scored low in regard to construction complexity due to the additional 
requirements for shared paths, underpasses and maintenance requirements through 
vegetated and flood prone land. Options 2 and 3 scored low due to similar factors, but 
with a lesser severity. 
 
Options 4a, 4b and 4c also scored low, due to the potential complexity in constructing 
the bridge on the existing heritage listed Victoria Bridge. All options require changes 
in level and also careful construction in order to minimise impact to the heritage listed 
structure. 
 
Criteria: Does the location minimise adverse impacts on local heritage and natural 
environment? 
Options 4a, 4b and 4c scored low due to potential impacts to the heritage listed Victoria 
Bridge. Heritage considerations were also taken into account in the low scoring of 
Option 5, with the landform identified as a heritage constraint. 
 
Based on the two criteria, the overall ranking for the cost theme identified Option 6 as 
the best location and Options 3 and 5 equal second. Option 2 is ranked the fourth best 
location, Option 1 fifth and Options 4a, 4b, 4c equal sixth (Table 2-4). 
 
Overall ranking 
The results of the weighted assessment outcomes are provided in Table 2-5.  The 
sensitivity test confirms that Option 5 is the preferred location option. 
 
Table 2-5 Location option ranking (transport assessment weighting) (AECOM 2012) 

Ranking Overall 
1st Option 5 
2nd Option 4c 
3rd Option 6 
3rd Option 4a 
5th Option 3 
6th Option 2 
7th Option 4b 
8th Option 1 

 
The analysis indicated that Location Option 5 – Old Punt Road alignment ranked 
highest of the options assessed, aligning most closely with the proposal objectives and 
community values. It is therefore the preferred location option. 
 

2.4.4 Identification of bridge design options  
Five bridge designs were considered once the preferred location (Option 5 Old Punt 
Road) was selected. The following summarises the various design options including 
requested modifications undertaken prior to the community consultation process. The 
bridge designs are described in detail in the Nepean River Green Bridge Design 
Evaluation Report (Roads and Maritime 2013). 
 
Three recognised urban design companies were engaged to each develop preliminary 
concept designs for the proposed bridge.  Roads and Maritime’s Bridge Engineering 
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Section also developed two designs. The Steering Group was provided five bridge 
designs to consider.   
 
A funding envelope was established and a limited number of design objectives, site 
considerations and constraints were identified for the development of preliminary 
concepts, including: 
 
• A bridge designed to be above the 1 in 2000 year flood level 
• A vertical alignment that meets the Australian Standard AS 5100.1 that specifies 

the maximum grade of a ramp shall not be steeper than 1:8 (12.5 per cent), 
allows a maximum gradient of 1:14 (7.1 per cent) and includes landings at 
regular intervals and allows for cyclists and pedestrians access (reference can 
be found to AS 1428 (Design for Access and Mobility) which allows a maximum 
gradient of 1:20 (5 per cent) 

• No piers to be located in the river or for piers to be located as close to the banks 
as possible to allow for use of the Nepean River by the local rowing clubs 

• A deck width of 5 metres to provide sufficient room for pedestrians and cyclists 
• Meet buoyancy and water flow effects of a 1 in 2000 year flood 
• Meet pedestrian loading requirements for a bridge with a span that exceeds 100 

metres and width of 5 metres. 
 
Three preliminary concept designs of the bridge were developed. The three 
submissions included: 
 
• Hassell option – Single tower cable stayed bridge, curved alignment 
• KI Studio option – Curved truss bridge 
• CM+ option – Two tower cable stayed bridge, curved alignment. 

 
Roads and Maritime reviewed the three initial submissions and found two were not 
structurally viable and provided recommendations to the urban designers to modify the 
designs. It was also recommended that they seek advice from independent 
engineering consultants to assist with the design modifications and to obtain a 
constructability certificate. Cost estimates were also prepared for each option.  
 
Roads and Maritime reviewed the three options, and following some requested 
modifications, the revised options were deemed structurally feasible. However, their 
costs were estimated to be substantially higher than the Government’s funding 
commitment. As a result, Roads and Maritime’s Bridge Engineering Section developed 
an additional two preliminary options to identify more cost effective solutions to meet 
the objectives. The five options presented are described in this chapter. The proposal 
objectives (as described in section 2.3) were used as assessment criteria in the 
identification of a preferred bridge design option. 
 
Design option 1 – Hassell - Single tower cable stayed bridge, curved alignment 
(Figure 2-9) 
The horizontal alignment of this option is a single arc. A 70 metre high tower is located 
on the inside of the arc and provides a clear span of 156 metres. The base of the tower 
would be located about 40 metres from the water’s edge on the western side of the 
river. 
 

Nepean River Green Bridge  28 
Review of Environmental Factors 



 

 

Nepean River Green Bridge  29 
Review of Environmental Factors 

Figure 2-9 Design option 1 Hassell option revised (RMS 2013) 
 
Design option 2 – KI Studio - Curved truss bridge (Figure 2-10) 
This option consists of a horizontally curved Warren truss. The cross section of the 
truss is diamond shaped with the twin bottom chords just below deck level and a single 
top chord about 10 metres above deck level. A second longitudinal chord is located 
about two metres below the deck forming the diamond shape (Figure 2-11). 
 
The truss is supported on a V shaped pier at the water’s edge on the eastern side and 
on a blade wall pier about 20 metres from the water’s edge on the western side. The 
effective span of the truss bridge is about 160 metres. Due to the cantilever nature of 
the pier on the eastern side, this bridge affords a clear span of 175 metres between 
the piers. 
 
Concrete ramps are used on the approaches to the truss. 



 

 
Figure 2-10 Design option 2 KI studio (Roads and Maritime 2013) 

 

Top chord 

Bottom chord 

Bottom chord 

Figure 2-11 Typical cross section (Roads and Maritime 2013) 
 
Design option 3 – CM+ - Two tower cable stayed bridge, curved alignment (Figure 
2-12) 
The bridge is on an ‘S-curve’ horizontal alignment with two inclined towers founded 
about 20 metres from the water’s edge on both sides of the river. The towers are 
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inclined towards the middle of the river and towards the centres of the arcs that make 
up the S-curve.  
 

 
Figure 2-12 Design option 3 CM+ (RMS 2013) 
 
Design option 4 – Roads and Maritime - Cable stayed bridge (Figure 2-13) 
Towers are constructed as hydro-dynamically shaped concrete blade columns to deck 
level and an A frame steel tower above deck level. The end spans would be built as a 
concrete slab supported by a series of slender concrete columns. The main span past 
the towers could be constructed either as a shallow steel box girder or concrete slab. 
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Figure 2-13 Design option 4 Roads and Maritime Cable stayed bridge (RMS 2013) 
 
Design option 5 – Roads and Maritime - Steel I girder bridge (Figure 2-14) 
This option would reproduce the arch structure of the bridge over the Nepean River on 
the M4 at Regentville, about two kilometres upstream of the proposed location of the 
Nepean River Green Bridge. It consists of variable depth twin steel plate girders with 
a reinforced concrete deck. The bridge would be straight and have spans that are 



 

aligned with the existing Victoria Bridge. The piers would consist of reinforced concrete 
columns on streamline profiled pile caps.  
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Figure 2-14 Design option 5 Roads and Maritime Steel I girder bridge (RMS 2013) 

2.4.5 Methodology and analysis for the selection of the preferred design  
A preliminary bridge design options report (Roads and Maritime, 2012) was prepared 
to describe and assess the engineering feasibility of the five preliminary bridge design 
options. The draft report was submitted to the Steering Group.  
 
Following Steering Group review, three options were presented to the community for 
feedback. These included the two Roads and Maritime designs (Options 4 and 5 as 
described in section 2.4.4) and one option from an urban design company (option 3 
CM+ cable stayed bridge as described in section 2.4.4) whose cost estimates were 
closer to the announced funding commitment. Only Option 5 (Roads and Maritime steel 
girder bridge) was within the allocated budget. 
 
Lowest to highest cost options were as follows: 
 
• Option 5 Roads and Maritime steel girder bridge 
• Option 4 Roads and Maritime cable stayed bridge 
• Option 3 CM+ cable stayed bridge 
• Option 2 KI Studio truss bridge 
• Option 1 Hassell single tower cable stay bridge. 

 
Only Option 5 (Roads and Maritime steel girder bridge) was considered to be feasible 
within the allocated budget for the proposed crossing with all other bridge options 
required additional funding. Option 1 (Hassell single tower cable stay bridge) was 
considered cost prohibitive and not considered any further. 
 
The community was asked to provide feedback on the three preliminary bridge design 
options. The three options presented were: 
 
• Option 3 CM+ cable stayed bridge (referred to as Option 1 in the feedback form) 
• Option 4 Roads and Maritime cable stayed bridge (referred to as Option 2 in the 

feedback form) 



 

• Option 5 Roads and Maritime steel girder bridge (referred to as Option 3 in the 
feedback form). 

 
Roads and Maritime received 622 comments during consultation and these were 
independently reviewed via the multi criteria analysis. The preferred design from the 
community’s perspective was Option 3, followed by Option 4 then Option 5. 
 
To meet ongoing concerns raised by the rowing community the preferred design, 
Option 3, was revised further to include a gentler curved bridge deck, further 
adjustments to increase the gradient of the approach ramps, which in turn enabled the 
piers to be relocated increasing the clear span of the bridge to 156 metres. Increasing 
the span length, however, would require taller towers (up to 60 metres above the 
water), which would have increased the cost of the bridge. The revised design, and in 
particular increased clear span, was discussed with representatives from Rowing NSW 
and the Nepean Rowing Club. Both requested that the eastern piers be moved closer 
to the eastern bank where the rowing course is oriented. The Nepean Rowing Club 
subsequently undertook testing of the proposed design during a weekend training/race 
session and confirmed that the adjustments would enable adequate clearance on the 
river for rowing activities. 
 
In response to public feedback, Roads and Maritime undertook further investigations, 
specifically including: 
 
• Of the three options displayed, Option 3 emerged as the community’s preferred 

design. However, this option was estimated to cost more than the allocated 
funding so Roads and Maritime asked the designer revise it to achieve cost 
savings. 

• A key concern raised by the rowing community was minimising the piers within 
the river and maximising the length of the clear span. Accordingly, Option 3 was 
reviewed to extend the clear width between the two piers of the main span to 
reduce the impacts on the rowing course. 

• In light of the various community concerns, especially about impacts on the 
rowing course and the provision of an iconic structure, it was decided that Option 
2 (KI Studio truss bridge) should be reconsidered. The preliminary concept 
design for Option 2 had the largest clear span, providing 175 metres between 
piers. However, it was also one of the most expensive designs, costing 
substantially more than the allocated funding. Accordingly, the urban designer 
was asked to revise it to achieve cost savings. 

 
Although not originally placed on public display, revision of Option 2 resulted in an 
option that would be comparable in cost to revised Option 3 which was preferred by 
the local community. The adjustments to Option 2 reduced the length of the main span 
by 2.5 metres so that the abutment would be just outside the waterway on the eastern 
bank. This reduced the length of the approaches and reduced the effective length of 
the truss by 8.75 metres. Although the refinements resulted in a reduction in the width 
of the main span, the clear span of the bridge would still be about 172 metres, 
significantly longer than Option 3 and would have the least impact on rowing activities. 
It would also provide a landmark structure with greater utility as a destination in its own 
right. The truss structure and height of Option 2 would also blend in better with the 
existing environment and Victoria Bridge. Similar to revised Option 3 this option would 
require the sourcing of additional funds. 
 
Figure 2-15 below provides an overview of the process undertaken to develop the 
preferred option. To evaluate the feedback received and understand the concerns and 
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views of the community, a multi criteria assessment was undertaken by an 
independent consultant. The multi criteria assessment approach was based on the five 
criteria/objectives detailed in section 2.3. The feedback form attached to the 
community update and included on the Roads and Maritime’s web page was designed 
to collect the ratings for the criteria for each option based on the design objectives. 
The information was used to rank the three options across the criteria taking into 
account all feedback.  
 

 
Figure 2-15 Process to identify preferred bridge design from Bridge Design Evaluation 
Report (RMS 2013). 
 
Table 2-6 provides a summary of the opportunities and constraints associated with the 
various options except Option 1 which was rejected due to prohibitive cost but including 
Option 2 which was not put on public display but provided to key stakeholders (for 
example rowing club community and Penrith City Council). The table takes into 
consideration all design modifications undertaken during the assessment process. 
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Table 2-6 Summary of the bridge design options’ opportunities and constraints (Roads 
and Maritime 2013) 

Criteria Design option 3 
(displayed) 

Design option 4 
(displayed) 
 

Design option 5 
(displayed) 
 

Design option 2 
(not displayed) 

Community 
preference 

Option 3 
received the 
highest ratings 
from the 
community 

Least 
favourable 
option by the 
community 

Option 5 was 
the 
community’s 
second 
preference 

Not publicly 
displayed but 
provided to key 
stakeholders 

Impact on 
rowing course 

Workable with 
rowing 
community 

Not acceptable 
to the rowing 
community 

Not acceptable 
to the rowing 
community 

Acceptable to 
the rowing 
community 

Iconic Provides the 
desired structure 
as per 
assessment by 
Council 

Not unique to 
Penrith 

Not considered 
to be iconic by 
Council 

This structure 
allows the 
bridge to be a 
destination as 
well as a safe 
crossing and is 
recommended 
by Council 

Possible 
environmental 
impact 

The landform of 
the existing 
ground level at 
Punt Road and 
Old Ferry Road 
to be retained. 

The landform 
of the existing 
ground level at 
Punt Road and 
Old Ferry Road 
to be retained. 

The landform of 
the existing 
ground level at 
Punt Road and 
Old Ferry Road 
to be retained. 

The landform of 
the existing 
ground level at 
Punt Road and 
Old Ferry Road 
to be retained. 

Other 
constraints 

Impact on visual 
amenity of 
properties on the 
riverside of 
Nepean Avenue 

Impact on 
visual amenity 
of properties on 
the riverside of 
Nepean 
Avenue 

Impact on 
visual amenity 
of properties on 
the riverside of 
Nepean 
Avenue 

Impact on 
visual amenity 
of properties on 
the riverside of 
Nepean Avenue 

Benefits Fits with Council 
master plan 

Fits with 
Council master 
plan 

Fits with 
Council master 
plan 

-Fits with 
Council master 
Plan 
-Has potential 
to have events 
on bridge.  
-Has potential 
to provide 
services kiosks 
on bridge. 

Comparative 
cost 

Additional 
funding required 

Additional 
funding 
required 

Within existing 
funding 
allocation 

Additional 
funding 
required 

 
Since Option 2 was not placed on public exhibition, the Steering Group requested that 
a Design Review Panel, led by the Government Architect’s Office, undertake an 
independent comparative review of the revised Option 2 and Option 3 (CM+ cable 
stayed bridge). The review was based on the design objectives. Table 2-7 summarises 
this assessment. 
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Table 2-7 Comparison of design Options 2 and 3 based on design objectives (Roads 
and Maritime 2013) 

Design objective Design option 2  Design option 3 

Visual appeal A unique context-sensitive 
design which has elements of 
both old and new. 

Creates a modern, grander and 
elegant distinctive structure, but 
not unique. 

Provide 
opportunity for 
engaging with the 
river 

Creates a destination both as a 
bridge and in its potential 
integration within the landscape. 

Provides good views but is not a 
good destination in itself. 

Fit with the 
surrounding area 

The truss structure marries well 
with the existing broad 
landscape and its built 
elements. The eastern landing 
might need adjustment. 

The cable stays create a 
complex rather than 
complementary relationship with 
the existing truss bridge. 
 
Better fit with the eastern bank. 

Fit for purpose A good crossing but also offers 
shade and comfortable places 
to stop. More robust and can 
handle a variety of uses. A 
more human scale that is better 
suited for the pedestrian and 
cyclist crossing nature of the 
bridge. 

Provides a fast efficient crossing 
of the river. 

Constructability 
and maintenance 

Conventional. Inspection and 
painting would be required. 

Conventional. Cables would 
require servicing via the towers. 

 
The findings of the review were that, while both options have merit, Option 2 performed 
better on all criteria, with the exception of constructability and maintenance, which was 
assessed as being equivalent for both options. As such, Option 2 was considered the 
preferred bridge design option. 
 
Further details on the selection process for the preferred bridge design option can be 
found in the Bridge Design Evaluation Report (Roads and Maritime 2013). 
 

2.5 Preferred option 
The preferred location is Option 5 (Old Punt Road) and the preferred bridge design is 
Option 2 (KI Studio truss bridge).  
 
The preferred bridge design option as assessed in this REF is described in Chapter 3 
and takes into account additional design refinements described in section 2.6. 
 

2.6 Design refinements 
A number of minor alignment and design refinements have been undertaken since the 
selection of preferred design option 2. The following summarises those changes. 
 
• The original alignment of the eastern abutment of the bridge along Old Ferry Road 

was selected to avoid impact on the heritage listed former Log Cabin site, which 
was located immediately north of Old Ferry Road. A fire destroyed the Old Log 
Cabin Inn in 2012 and the landowner has since indicated an interest in 
redeveloping this site. As the former Log Cabin redevelopment site is immediately 
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adjacent to the proposed bridge, different ways in which the proposed bridge could 
be integrated with or relate to this proposed redevelopment have been considered. 

• The eastern abutment alignment was adjusted to be within the former Log Cabin 
site to address community concerns about privacy and noise impacts for 
properties in Nepean Avenue. Integration of the bridge design with the 
redevelopment of the former Log Cabin site would present several advantages: 
o Reduced social impacts, particular in terms of privacy and amenity impacts for 

properties located to the south of Old Ferry Road 
o Opportunity for improved safety and security associated with increased visibility 

and passive surveillance where the bridge crosses the redevelopment site 
o More logical alignment, following the visual alignment between the bridge and 

the city centre. 
• The alignment on the western approach spans has been designed to avoid impact 

to Crown land located immediately south of the proposal which is subject to a 
pending Aboriginal land claim. The new alignment would therefore generally follow 
the Punt Road alignment 

• Amendments to the bridge design, including pier alignment adjustments, have 
increased the bridge span over the river and minimised potential impacts during 
flooding events. Further design refinements would be undertaken as the proposal 
progresses through detailed design to include innovations which could have a 
positive impact on cost and constructability while retaining the visual appeal of this 
option. 

 

Nepean River Green Bridge  37 
Review of Environmental Factors 



 

3 Description of the proposal 
3.1 The proposal  

The proposal is for Nepean River Green Bridge (the bridge) as a shared path bridge 
over the Nepean River, Penrith. The bridge would follow a curved alignment across 
the Nepean River about 100 metres to 150 metres south of Victoria Bridge (eastern 
and western abutments respectively). It forms a shared user connection between the 
Great Western Highway, Emu Plains and Memorial Avenue, Penrith.  

The general features of the bridge include: 

• A five span bridge and approaches with a total span of 288 metres and a deck 
width of generally 4.6 metres 

• A main bridge span that is about 175 metres, which spans the majority of the 
Nepean River. There would be one pier within the river about 10 metres to 15 
metres from the bank on the western side. The minor spans range in length from 
about 25 metres to 30 metres 

• A triangular steel truss main span which is about 11 metres in height above the 
bridge deck 

• Maximum deck clearance of about 14.5 metres above the Nepean River 
• Timber bridge railings 
• One cantilevered timber deck and three balconies for viewing along the bridge 
• Three shade canopies along the bridge  
• Drop out scuppers along bridge for drainage  
• Lighting of bridge and connecting shared paths 
• A three metre wide shared path connecting the Great Western Highway, Emu 

Plains to the western side of the bridge 
• Retaining walls along shared path between western side of the bridge and the 

Great Western Highway, Emu Plains and between the eastern side of the bridge 
and Memorial Avenue, Penrith 

• Landscaping surrounding the bridge in consultation with Penrith City Council 
• Utility relocations where required 
• A variable width shared path between 4.6 metres and 15 metres connecting the 

eastern side of the bridge to Memorial Avenue, Penrith  
• A boardwalk around the eastern abutment to maintain a path connection under 

the bridge between Old Ferry Road and the Nepean Rowing Club 
• Scour protection on the eastern and western river banks at the bridge location. 

This would likely be in the form of large boulders 
• The design and location of the bridge piers have been developed to minimise 

flooding impacts upstream (Figure 3-1). 

The proposed bridge is shown in Figure 1-3, Figure 3-1 and Figure 3-2. 
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Figure 3-1 General layout of the proposed bridge, indicative only subject to detailed design (Roads and Maritime 2014) 
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Figure 3-2 Schematic illustration of the proposed bridge, indicative only subject to detailed design (Roads and Maritime 2014) 

 



 

3.2 Design  

The bridge was designed to comply with Australian Standards and other specifications 
including requirements of this REF. This section details the concept design (shown in 
Appendix A). The concept design will be further refined during the detailed design 
phase.  

3.2.1 Design criteria 

The concept design for the bridge was prepared in accordance with the following 
standards and guidelines:  

• AS 5100 Bridge Design (Standards Australia 2007) 
• AS 1170.1-2002 Structural Design Actions Part 1: Permanent, Imposed and 

other actions 
• AS 1170.2-2002 Structural Design Actions Part 2: Wind Actions 
• AS 1170.4-2002 Structural Design Actions Part 4: Earthquake Actions in 

Australia 
• AS 148-2003 Design for access and mobility 
• Beyond the Pavement – Urban Design Policy (Roads & Maritime 2009).  

The design criteria for the bridge include those outlined in Table 3-1. 

Table 3-1 Design criteria 
Bridge aspect  Design standard and description  

Loads  

Structural design of bridges includes consideration of AS5100 to satisfy 
the following loads: 

• Self weight 
• Superimposed dead load comprised of steel walkway deck 

along truss span and handrails along length of bridge 
• Pedestrians 
• Emergency and maintenance vehicles 
• Wind loads of 2000 year intervals 
• Thermal effects, region II 
• Flood loading based on 1:2000 ARI level of 29.7 metres 
• Earthquake loading: Type I structure, category:BEDC-1  

Hydrology  
The soffit of the steel truss is above the 1:2000 year flood. The 
superstructure and piers have been designed to withstand drag, uplift 
and downward water loads of 2000 year flood event.   

Wind Design wind storm event: 2000 year average recurrence interval  
Earthquake Design earthquake category: BEDC-12.  

Service Life 
Structural components: 100 years 
Mechanical components: 30 years 
Lighting components: 20 years 

Gradient  Five precent maximum  
Width Minimum 4.6 metres (between bridge railings) 
Truss Height 11 metres 
River Clearance  Maximum 14.5 metres  
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3.2.2 Engineering constraints and considerations 

Key engineering constraints identified during the concept design of the proposal 
include:  

• Limited land availability for construction of the bridge.  
o The eastern abutment and connection to the bridge is located in Lot 1 

DP580256 (former Log Cabin site). The remainder of the site is temporarily 
required to construct the bridge and eastern approach shared path 

o The western side of the bridge is located within the unused Punt Road 
corridor. Surrounding land is temporarily required to construct the bridge. 

• Limited land availability for the western abutment of the bridge, since Lot 7039 
DP94188 is Crown land and is subject to a pending Aboriginal Land Claim 

• Construction of the bridge over Nepean River requires climatic considerations 
(for example, floods), barges, auxiliary construction sites and temporary piers to 
be established within the Nepean River. 

Key site considerations for the bridge include: 
 
• Bridge design requirements to avoid hydraulic afflux for surrounding property 

during flooding 
• Bridge span considerations to avoid obstructing the Nepean River rowing 

course, including during construction  
• Close proximity of major public utilities.   

3.2.3 Major design features  
The major design features of the proposal are described in detail below and include: 
 
• Shared user bridge over the Nepean River 
• Raised steel truss main span 
• Cantilevered viewing platforms (one terrace and three balconies)  
• Shade canopies  
• Eastern shared path connection to Memorial Avenue, Penrith 
• Western shared path connection to the Great Western Highway, Emu Plains 
• Eastern abutment boardwalk on the Great North Walk track 
• Drainage works. 

 

3.2.4 Shared user bridge over the Nepean River 
Nepean River Green Bridge would be constructed as a five span bridge catering for 
shared path users. The bridge would cross the Nepean River about 100 metres to 150 
metres south of Victoria Bridge.  
 
The bridge would follow a curved horizontal alignment across the Nepean River (refer 
Figure 3.2) with abutments located in the former Log Cabin site (eastern abutment) 
and the Punt Road corridor (western abutment).  
 
The western exterior span and adjoining two interior spans are supported by vertical 
concrete piers. The main span is supported by a vertical concrete pier on the western 
side (pier 3) and a raked triangular concrete pier on the eastern side. The eastern 
exterior span of the bridge would be supported by a raked triangular concrete pier. Pier 
3 within the waterway would be located about 10 metres to 20 metres from the western 
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bank and outside the Nepean River rowing course (refer Figures 3.3 and 3.4).  
 
All bridge piers are V profile to support the bridge deck. Pier three (for example, pier 
within the waterway on the western side) is proposed as a concrete blade profile pier 
to minimise afflux effects (refer Figure 3.3). Hydrology impacts are discussed in section 
6.6.  
 
Figure 3-3 and Figure 3-4 illustrate the vertical (western side) and raked pier (eastern 
side). 
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Figure 3-3 Illustration of the vertical pier 3 on the western side of the river. The raked 
pier 4 and the eastern abutment can be seen in the background. Indicative only subject 
to detailed design (KI Studios 2014) 
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Figure 3-4 Illustration of the eastern abutment and main truss span, indicative only 
subject to detailed design (KI Studios 2014) 

Details of each span are outlined in Table 3-2. 

Table 3-2 Bridge span details 
Span (west to east) Western Support Approximate 

Span Length 
(metres) 

Eastern Support 

One Western Abutment 29 Pier 1 (vertical pier) 

Two Pier 1 (vertical pier) 29 Pier 2 (vertical pier) 

Three Pier 2 (vertical pier) 25 Pier 3 (blade pier) 

Four (Main Span) Pier 3 (blade pier) 175 Pier 4 (raked pier) 

Five Pier 4 (raked pier) 27 Eastern Abutment 

A minimum 4.6 metre width shared user path is provided across the bridge with timber 
railings on both sides of the bridge. The path across the bridge would form a 
connection between existing shared paths along Memorial Avenue, Penrith to the east 
and the Great Western Highway, Emu Plains to the west.  
 

3.2.5 Raised steel truss main span 
The main span is about 175 metres in length. It spans between a blade pier (pier 3) on 
the western side and the raked pier (pier 4) on the eastern side of the river. 
The main span accommodates the raised truss profile. 
 
General dimensions of the truss are: 
 
• Length 175 metres 
• Height 11 metres 
• Total width at base 8 metres 
• Total width at base at Victoria Bridge Terrace 9.6 metres  
• Total width at base at balconies 8 metres.  



 

The main truss span is shown in Figure 3-4. A cross section is illustrated in Figure 3-5. 

 

  

Figure 3-5 Typical cross section of the main truss span without canopy (left) and with 
canopy (right), indicative only subject to detailed design (KI Studios 2014) 
 

3.2.6 Cantilevered viewing platforms  
The bridge would include four viewing areas across Nepean River.  
 
The terrace area would be a cantilevered viewing platform that extends about 1.6 
metres beyond the base of the truss. The Riverview Terrace provides a southerly view 
towards Victoria Bridge. It would be located about 20 metres from the western side of 
the Nepean River.  
 
Three balconies are provided across the bridge. No additional widening of the truss or 
bridge would be required at the balconies: 
  
• The first balcony (Victoria Bridge Balcony) is located on the western side of 

Nepean River, about 25 metres east of the terrace. This balcony provides a 
northerly view above the rowing course, towards Victoria Bridge 

• The second balcony (Mountain View) is located at the centre of the Nepean 
River and provides a southerly view towards the M4 Motorway and Penrith. It is 
located about 25 metres west of the first balcony 

• The third balcony (Rowers View) is located on the eastern side of Nepean River, 
about 50 metres east of the second balcony. This balcony provides a northerly 
view above the rowing course, towards Victoria Bridge. 

 
The locations of the three balconies are shown in Figure 3-6.The Riverview Terrace 
with shade canopy is illustrated in Figure 3-7.  
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Figure 3-6 Location of viewing platforms on the proposed Nepean River Green Bridge, indicative only subject to detailed design (KI Studios 2014) 



 

. 
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Figure 3-7 The Riverview Terrace with shade canopy, indicative only subject to detailed 
design (KI Studios 2014) 
 

3.2.7 Shade canopies  
Three timber shade canopies are proposed along the bridge. The shade canopies 
would be provided at a height of three metres above the bridge deck level. 
  
The shade canopies are located at the Riverview Terrace, at the Mountain View 
balcony and about 40 metres west of the eastern abutment. 
 
Refer to Figure 3-8 illustration of a shade canopy. 
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Figure 3-8 The shade canopy at the eastern end of the bridge, indicative only subject to 
detailed design (KI Studios 2014) 
 

3.2.8 Eastern shared path connection to Memorial Avenue, Penrith  
A shared path is proposed to connect to the eastern side of the bridge from Memorial 
Avenue, Penrith. The shared path would be provided through the former Log Cabin 
site. Property impacts are discussed in section 3.7.  
 
The shared path would connect to the existing shared path on the western side of 
Memorial Avenue about 40 metres north of the Nepean Avenue/Memorial Avenue 
intersection. 
 
The shared path would be about 8 metres wide between Memorial Avenue and the 
eastern side of the bridge deck. The shared path would include a retaining wall up to 
about 7 metres in height and about 25 metres long. The shared path ties into the bridge 
deck on the eastern side. 
 
Between the eastern abutment and raked concrete pier (pier four) the shared path 
would increase to about 15 metres in width before narrowing to about 4.6 metres in 
width to connect to the eastern side of the main span.  
 
Refer to Figure 3-2 and Figure 3-9 for an overview of the western shared path 
connection. 
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Figure 3-9 Shared path connections on the eastern side of the river showing retaining wall, indicative only subject to detailed design (Roads and 
Maritime 2014) 
 



 

3.2.9 Western shared path connection to the Great Western Highway, Emu 
Plains  

A shared path is proposed to connect to the western side of the bridge from the Great 
Western Highway, Emu Plains. The shared path would be 3 metres wide and would 
be provided along the existing Punt Road corridor. A 4.4 metre wide access track 
would also be provided, alongside the shared path, for vehicular access to the 
riverbank. 
 
The shared path connection would be constructed on a retaining wall up to about 4.4 
metres in height and about 35 metres long. It ties into the bridge deck on the western 
side. The shared path would connect to the existing Great Western Highway footpath 
about 30 metres north of the Great Western Highway/River Road intersection. 
 
Refer to Figure 3-2 and Figure 3-10 for an overview of the western shared path 
connection.  
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Figure 3-10 Shared path connections on the western side of the river showing retaining wall, indicative only subject to detailed design (Roads and 
Maritime 2014) 



 

3.2.10 Eastern abutment boardwalk  
A boardwalk is proposed at the eastern abutment of the bridge to provide access 
beneath the bridge. It would maintain the existing path connection between Old Ferry 
Road and the Nepean Rowing Club.  
 
It is designed to provide about three metres of path width around the eastern bridge 
pier. An integrated timber seating platform would be provided adjacent to the 
boardwalk and against the eastern abutment and raked pier. The boardwalk would be 
about 20 metres long.  
 
Refer to Figure 3-11 for an overview of the boardwalk. 

 

Figure 3-11 Illustration of the boardwalk on the eastern side of the river, indicative only 
subject to detailed design (KI Studios 2014) 
 

3.2.11 Drainage works  
Stormwater runoff from the bridge deck and approach shared paths would be captured 
and controlled with various drainage works. The proposed drainage would be designed 
to comply with the requirements specified in Table 3-3, as a minimum, based on 
Austroads: Guide to Road Design and Penrith City Council guidelines.  
 
The bridge would be designed to prevent hydraulic afflux and increased flood risk to 
surrounding properties for the 100 year Annual Recurrence Interval (ARI) storm event. 
The bridge does not contribute to an increased risk of flooding for any surrounding 
properties. The bridge structure is designed for the 2000 year ARI storm event. 
 
The bridge deck would be designed for 5 year ARI storm event. Deck drainage would 
be provided on the bridge using drop out scuppers to discharge to the Nepean River. 
Stormwater captured on the eastern approach shared path would be directed to the 
existing pit and pipe drainage network along Memorial Avenue, Penrith. Stormwater 
captured on the western approach would be discharged to ground level and directed 
towards the Nepean River using existing overland flow paths. 
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Table 3-3 Specific drainage design requirements for this proposal  
Approach shared path and bridge deck  5 years  

Bridge structure height 2000 years  

Surrounding Property Flood Risk  100 years  

3.3 Construction activities  

This section provides a summary of the likely construction staging, methodology, work 
hours, plant and equipment that would be used to construct the proposal and 
associated activities. For the purpose of this REF, an indicative construction plan and 
methodology are provided. Detailed construction staging plans and methods would be 
determined after completion of the detailed design.  

3.3.1 Construction Staging 

Concept design construction staging indicates the proposal would be delivered in eight 
stages of construction. Construction of the bridge would be away from existing 
trafficked areas.  

The stages are listed and described in Table 3-4. 

Table 3-4 Staging and construction activities 
Stage  Work Activities 

1 

• Demolition of building on the former Log Cabin site 
• Site establishment works on former Log Cabin site including delivery of 

compound offices and fixtures 
• Implementation of the environment controls  
• Relocation of utilities, where required  

2 
• Site preparation on eastern embankment 
• Site preparation for crane pad 
• Perform piling for eastern abutment foundation and pier footings 

3 

• Perform batter stabilisation works for eastern abutment and raked pier 
• Construct eastern abutment 
• Construction of concrete bridge substructure at eastern side 
• Perform piling for western abutment foundation and pier footings 

4 

• Relocation of utilities, where required 
• Site preparation of western embankment 
• Remove trees on either side of Punt Road where required 
• Site preparation for crane pads 
• Perform batter stabilisation works for western abutment and piers 
• Construct western abutment 
• Construction of concrete substructure of bridge at western side including 

piling works for vertical concrete piers 

5 • Construct retaining walls for both approach shared paths to bridge 
• Construct shared path approaches to bridge 

6 

• Delivery and erection of main span steel truss 
• Construction of temporary piles and formwork to support sections of main 

span truss  
• Transport of bridge elements and main span steel truss along Nepean River 

using tow boat and barge 
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Stage  Work Activities 

7 

• Lifting of main span truss sections onto temporary piles for installation on 
bridge 

• Connect main span truss and deck with concrete substructure and bridge 
deck on western approach  

• Install additional bridge furniture including railings, canopies and other 
fixtures 

8 

• Removal of site compound fixtures and offices 
• Replenishment works in construction affected areas 
• Landscaping on approaches to bridge structure 
• Commission bridge structure for opening 

 

3.3.2 Work methodology 

Construction activities would be subject to a Construction Environmental Management 
Plan (CEMP) to ensure works are located within the specified work areas and 
completed to incorporate all safeguards as described in this REF and any subsequent 
measures included as a result of submissions. Barges and boats are likely to be 
needed during various stages of construction but mostly during the construction of the 
main span. 

Demolition, site establishment and utility relocation works  

• Pre-construction identification and marking of sensitive areas as identified in this 
REF and the CEMP 

• Establishment of temporary fencing 
• Implementation of traffic and pedestrian management measures in accordance 

with Traffic Control Plan for duration of works 
• Installation of temporary environmental controls including erosion, sediment and 

water quality controls 
• Establishment of compound sites and access. Setting up of construction 

compound and stockpile areas including the extension and provision of services 
to the compound sites (refer to section 3.5) 

• Demolition of structures on the former Log Cabin site (site 1; refer to section 3.5) 
including asbestos removal and disposal, where encountered 

• Clearing of trees where required and ground preparation of the Punt Road 
corridor to facilitate construction vehicle access and construction. This would 
require excavation and use of fill material to establish access tracks and level 
crane pads along the embankment (see below)  

• Construct temporary pedestrian footpaths around the construction site. 
• Utility relocation work, where required (refer to section 3.6). 

Batter stabilisation, piling and abutment works  

• Enabling works in area to allow piling rig access.  This would involve earthworks 
and access track works to construct a platform for the pilling rig.   

• Excavation would be required to provide a level hardstand area for the piling rig 
on the western and eastern river banks. Spoil would need to be removed from 
site or temporarily stockpiled. The hardstand area would be designed by a 
Geotechnical Engineer to support the piling rig. 

• Piling works for bridge abutments and piers would be required on the western 
river bank (abutment, pier 1 and 2), within the river (pier 3) and on the eastern 
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river bank (raked pier and abutment).  Figure 3-1 shows the location of the piers 
and abutments. 

• Temporary working platforms into the Nepean River, adjacent to the river banks 
would need to be built to allow for the construction of piers 3 and 4.  The type 
and form of the temporary working platforms would be further investigated during 
detailed design. 

• Construct piles for abutment and pier footings. Piles would be bored. 
• The steel casing would need to be driven to bedrock. The abutment piles on the 

eastern bank may require a ground anchor and be constructed with prestressed 
concrete.  

• Temporary piles would be required to construct the bridge.  These would be 
removed once the bridge is completed. 

• The permanent piles are expected to be cast-in-place reinforced concrete bored 
piles and may require steel casing due to the loose nature of the soils in this 
area. Two piles per pier and two piles per abutment are currently proposed, 
however, this would need to be developed further through detailed design phase. 

• Enabling works for crane pads. Two crane pads would be required at each 
abutment. Crane pads would be on level ground and about 20 metres by 20 
metres in size. On the eastern side these would be located within the former Log 
Cabin site and on the western embankment one would be located along Punt 
Road and another on the embankment to the north of the bridge alignment. 

• Construct scour protection measures as required by installing a layer of rock 
mattress (known as ren0 mattress) 150mm below the surface and using large 
boulders around the piers. Rock protection would be required along the river 
edge on both sides of the river at the location of the bridge.   

• Scour protection measures are required around the base of Pier 4.  This could 
take the form of rock protection held in steel mesh case (known as gabion 
baskets) under the proposed boardwalk or installing a row of contiguous piles 
along the river bank. 

• Permanent substructure works for abutments and piers would comprise of 
excavation and removal of spoil, pile trimming (breaking of concrete), erect 
scaffolding and falsework, formwork, reinforcement and cast in situ concrete 
works, erection of precast concrete members, prestressing works and import, 
place and compact backfill material. 

• A boardwalk around the raked pier on the eastern bank would be constructed to 
allow continuity of the existing path along the bank of the river. The boardwalk 
would be attached to the raked pier and cantilever out over the river up to five 
metres. The construction of boardwalk could involve  supports piers within the 
river near the bank which generally comprise reinforced concrete bored piles or 
precast concrete piles driven or vibrated into position.. This work would be done 
towards the end of the project after the temporary construction access and 
hardstand area is removed from the river.   

Bridge minor span works  

• Establish Nepean River exclusion zone (refer to Figure 3-12)  
• Bridge deck would be erected by lifting bridge girder elements between concrete 

piers for all minor spans 
• In situ concreting and grouting for the bridge deck between elements 
• Install temporary scaffolding and temporary railings along erected bridge deck.  
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Approach shared path and retaining wall works 
Construction of retaining wall work would include: 

• Excavation and removal of spoil   
• Erect scaffolding and falsework  
• Formwork, reinforcement and cast in situ concrete works 
• Construct retaining wall footings 
• Erection of precast concrete members 
• Import, place and compact backfill material 
• Construct shared path on both approaches 
• Install shared path railings and fencing. 

Bridge main span works  
Superstructure works along the main span steel truss would include:  

• Establish Nepean River exclusion zone (refer to Figure 3-12) 
• Construct temporary support piers and driven piles in Nepean River beneath 

proposed main span to support truss segments during lifting and joining to bridge 
structure. Temporary piles would be required within the river at up to eight 
locations to temporarily support segments of the main span steel truss until the 
final configuration has been constructed. These piles are expected to be circular 
hollow sections. Two piles per pier are currently proposed, however, the number 
of temporary piles would be developed further through detailed design and 
construction stages as the preferred construction sequence becomes apparent.  
The steel sections would be driven into bedrock and may have a concrete plug 
within the steel section for structural capacity. Up to 16 piles would be required 
for the eight piers 

• Structural Steel works would involve delivery of off site prefabricated elements, 
site fabrication and assembly, transport on site and installation 

• Construct segments of steel truss in site compounds in preparation for lifting. 
(see section 3.5 for details) 

• Erect prefabricated steel truss segments onto temporary river piers would be 
carried out by cranes working off a barge in the river or by pushing out segments 
from the eastern bank using temporary falsework and skates  

• The western approach spans superstructure will require up to two large cranes 
for erection of the precast concrete girders. A level hardstand area will be 
required for each crane on the western bank. Each hardstand area would be 
designed by a Geotechnical Engineer to support the crane 

• Perform welding and connection works between truss segments and bridge deck 
sections 

• Install steel decking and drainage  
• Remove temporary river piers  
• Install steel railing and timber architectural feature 
• Install electrical fittings and lighting. 

Superstructure works along the approach spans would include:  

• Erect precast concrete girders 
• Place formwork and reinforcement for concrete deck 
• Install fittings required for drainage 
• Construct the deck using pre-cast concrete members and/or concrete formed on 

site.   
• Install steel railing and timber architectural feature 
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• Western approach span would also require falsework scaffolding and 
prestressing operations of concrete deck 

• Install electrical fittings and lighting. 

Tie-in works  
To Memorial Avenue would include:  

• Remove existing concrete footpath at tie-in point 
• Place new concrete shared path from end of bridge approaches up to Memorial 

Avenue 
• Minor adjustment of utilities, where required, within existing footpath area 
• Re-construct concrete footpath to match levels of shared pedestrian path bridge 

approaches.  

To Punt Road would include:  

• Place new concrete shared path from end of bridge approaches up along Punt 
Road towards intersection with the Great Western Highway including re-
instatement of driveway access where required. 

• Minor adjustment of utilities, where required, to match new footpath levels. 
• Import, place and compact roadbase material at top end of Punt Road. 
• Place seal or asphalt concrete over compacted roadbase 

Bridge finalisation work  

• Install bridge furniture, lighting, signposting and railings 
• Construct boardwalk at eastern abutment 
• Remove site compound equipment and offices 
• Replenish site compound areas and temporary construction areas  
• Landscape and revegetate areas surrounding bridge  
• Commission new infrastructure for use. 
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3.3.3 Construction hours and duration  
Preliminary works are proposed to start in late-2014 with bridge construction proposed 
to start in mid-2015. The duration of construction would be about 18months to 24 
months. Construction work for the bridge would generally occur during standard 
working hours: 
• Mondays to Friday, 7am to 6pm 
• Saturday, 8am to 1pm 
• Sunday, public holidays and any Nepean River events, no works. 

 
Construction workers would travel to and from the site outside these hours to access 
the site. 
 
Out of hours work including night and weekend work would be required for delivery of 
oversized bridge components, subject to permitted road occupancy licences and 
construction staging. Due to the size of the vehicles required to transport the bridge 
members, delivery would occur outside of the standard construction hours. It is 
expected that delivery would occur two to three nights per fortnight until all bridge 
members are delivered. The number of trips would depend on the fabrication, storage 
and construction schedule. 
 
Out of hours would be carried out in line with the procedures contained within the EPA 
Interim Construction Noise Guideline (ICNG) (DECC 2009) and the Roads and 
Maritime Environmental Noise Management Manual (RTA 2001): Practice Note vii – 
Road works outside normal working hours. Procedures would include notifying the 
local community including local residents and businesses prior to the start of any work. 
 

3.3.4 Plant and equipment  
Plant and equipment needed for the proposal would be confirmed during the 
construction planning phase. It is anticipated that the plant and equipment used for the 
proposal would include those outlined in Table 3-5. 
 
Table 3-5 Plant and equipment list for each construction activity  
Activities Construction plant and equipment  

Demolition, site establishment 
and utility relocation works  

Air Compressors 
Chainsaws 
Cranes  
Excavators  
Generators 
Hand tools 
Mobile elevated work platform 
River barges and boats 
Rollers and plate compactors 
Stump grinder and wood chipper 
Trucks  
Welding equipment 
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Activities Construction plant and equipment  

Batter stabilisation, piling and 
abutment works  

Air compressors 
Concrete Pumps 
Concrete Trucks 
Concrete Vibrators 
Excavators  
Generators 
Hand tools 
Kibbles 
Mobile, Tower and Crawler cranes (350t and 90t) 
Mobile elevated work platform 
Piling rig 
River barges and boats 
Scaffold Structures 
Trucks 
Welding equipment 

Bridge minor span works 

Air compressors 
Concrete Pumps  
Concrete saws 
Concrete trucks 
Concrete vibrators 
Excavator 
Jackhammers 
Kibbles 
Mobile elevated working platform 
Mobile, tower and crawler cranes (350t and 90t) 
Plate compactors 
Power tools and generators 
River barges and boats 
Scaffold Structures 
Smooth drum rollers 
Trucks 
Welding equipment 

Approach shared path and 
retaining wall works 

Air compressors 
Concrete Pumps  
Concrete saws 
Concrete trucks 
Concrete vibrators 
Excavator 
Jackhammers 
Kibbles 
Mobile elevated working platform 
Mobile, tower and crawler cranes 
Plate compactors 
Power tools and generators 
River barges and boats 
Scaffold Structures 
Smooth drum rollers 
Trucks 
Welding equipment 
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Activities Construction plant and equipment  

Bridge main span works  

Air compressors  
Concrete Pumps 
Concrete saws  
Concrete trucks 
Concrete vibrators 
Cranes (350t minimum) 
Generators 
Jackhammers 
Mobile elevated working platforms 
Mobile, tower and crawler cranes 
Piling rig 
Power tools 
River barges and boats 
Semi-trailers  
Scaffold Structures 
Temporary tower lights 
Trucks 
Welding equipment 

Bridge finalisation works  

Air compressors 
Asphalt Paver 
Concrete Saws  
Concrete trucks 
Concrete vibrators 
Cranes 
Excavators 
Miscellaneous hand tools and equipment 
Plate compactors 
Rollers  
Scaffold Structures 
Trucks 

 

3.3.5 Earthworks  
The proposal would require earthworks for site preparation, construction of the 
approaches, abutments and bridge piers. The estimated quantities of earthwork 
required for the proposal are outlined in Table 3-6. 
 
Table 3-6 Estimated quantities of earthworks 

Cut (m3) Fill (m3) Import (m3) 
0 525 525 

 

3.3.6 Source and quantity of materials  
The source and quality of materials required to construct the proposal would be
finalised during detailed design through the development of a construction materials 
and resources plan. Materials would include concrete and steel.  
 
Initial estimates of the quantities of materials required are outlined in Table 3-7.  

 

 
Table 3-7 Estimated quantities of materials 

Material Estimated quantity (approximate) 
Concrete 1150 cubic metres 
Steel 760 tonnes 
Engineering Fill Material  525 cubic metres 
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Surplus material that cannot be used on site would be reused or disposed of in the 
following order of priority: 
 
• Transfer to other Roads and Maritime projects for immediate re-use in line with 

the NSW Environmental Protection Authority (EPA) Excavated Public Road 
Material resource recovery exemption 

• Transported off-site for re-use by a third party in line with a relevant EPA 
resource recovery exemption 

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

 

3.3.7 Traffic management and access  
Construction of the bridge would occur offline to the existing road and footpath network. 
The construction would be staged to allow Nepean River events to occur as planned, 
wherever possible. Traffic management controls and guidance would be established 
during preliminary works to inform traffic and pedestrians of construction areas and 
exclusion zones, including river exclusion zones. Construction vehicles would be 
required to travel to and from the compound sites, including the temporary car park on 
the western side of Nepean River. 
 
Access to the construction compound sites would be via the M4, Mulgoa Road, High 
Street, Jamison Street, Nepean Avenue and the Great Western Highway. 
Property access would be maintained during construction. Should any temporary 
impacts to property access occur, consultation with affected residents and property 
owners would take place.  
 
A traffic control plan in accordance with Roads and Maritime’s Traffic Control at Work 
Sites Manual (RTA 2010) would be implemented to manage traffic during construction. 

3.4 Construction facilities  
3.4.1 Compound Locations  
Temporary site compounds would be established during construction. Five potential 
sites have been identified. Refer to Table 3-8 and Figure 3-13, Figure 3-14, Figure 
3-15, Figure 3-16, Figure 3-17 and Figure 3-18 for details. Although five sites have 
been identified as potential site compounds only three sites are expected to be 
required. The preferred locations for construction purposes are site 1 and site 2 and 
the carpark along River Road for parking of vehicles and storage of material. The other 
proposed locations may be used to stockpile or store material.   
 
Site 1: The main compound site for the bridge construction would be located on the 
eastern side of Nepean River at the former Log Cabin site (site 1). This would also be 
the site where the eastern abutment and approaches would be constructed. The main 
construction compound would typically include a combination of demountable offices, 
meal rooms, toilets/showers and parking facilities. Construction equipment, stockpiling 
of materials and assembly of bridge components including for the main truss spans 
would potentially occur at the main site compound during construction. Vegetation 
clearing may be required for the establishment of the compound site (Figure 3.14). 
 
Site 2: A secondary site compound would be required on the western side of the 
Nepean River (site 2). This would also be the site where the western abutment and 
approaches would be constructed. The compound site would require access along the 
Punt Road corridor. The corridor would be required to provide construction vehicle and 
equipment access and would be required for lifting of bridge components. Minor site 
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improvement works to and clearing along the corridor would be required to establish 
the site, provide access and crane lifting area during construction. This would include 
vegetation clearing and/or trimming along the Punt Road corridor, along the property 
boundary on the northern side of Punt Road and along the riparian corridor of the 
Nepean River (Figure 3.15). 
 
Car park: The car park along River Road may also be used for compound, parking of 
vehicles and storage of materials.  
 
Each site would be secured with temporary fencing. Signage would be erected 
advising the general public of access restrictions. Upon completion of the construction 
work, the temporary site compound, work area and stockpiles would be removed, the 
site cleared of all rubbish and materials and rehabilitated  
 
Temporary pedestrian pathways will be established during construction of the bridge 
to provide alternate access around the secured construction sites. 
 

3.4.2 Auxiliary Construction Facilities 
Sites 3 and 4: Alternative construction sites 3 and 4 have been identified only as 
potential auxiliary sites.  If stockpile or material storage facilities are required at sites 3 
or 4, they would be located on relatively level ground and away from areas of ecological 
and heritage conservation value. Further Aboriginal heritage investigations would also 
be required if certain areas in the nominated site boundary for sites 3 and 4 were to be 
utilised.  Alternate locations would be investigated to avoid sites of Aboriginal Heritage.   
 
The final location of stockpile areas would be subject to the site location criteria set out 
in the Roads and Maritime’s Stockpile Site Management Procedures (RTA 2011) and 
confirmed during detailed design. These would be within the boundaries of sites 1 to 4 
(Figure 3.16 and 3.17). 
 
Table 3-8 Compound and construction site locations 

Compound 
number  

Site location  Site access Lot, DP Property 
area 
(hectares) 

Compound 
type 

1  Eastern side of 
bridge between 
High Street and 
Old Ferry Road 
 

Memorial 
Avenue 
High Street 

Lot 1 DP233967 
Lot 1,2 
DP580256 
Lot 2 DP655559 
Lot X,Y 
DP161997 
Lot A DP159063 

1.78 General and 
bridgework 

2 Western side of 
bridge between 
Punt Road and 
High Street  

Great 
Western 
Highway 

Lot 7039 
DP94188 
Lot 1,2 
DP614436 

1.10 General and 
bridgework 

3 Western end of 
Jamison Road 

Mulgoa 
Road 
Jamison 
Road 

Lot 1 DP567225 2.50 Alternate 
location to 
site 1 only 
required if 
site 1 is not 
available 
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Compound 
number  

Site location  Site access Lot, DP Property 
area 
(hectares) 

Compound 
type 

4 Southern end of 
Nepean Avenue 

High Street 
Memorial 
Avenue 
Nepean 
Avenue 

Lot 3,4 DP38628 0.94 Alternate 
location to 
site 1 only 
required if 
site 1 is not 
available 

Car park Along River 
Road about 300 
metres south of 
the bridge 

Great 
Western 
Highway 
River Road 

Public Car park  0.18 General 

 
 

 
Figure 3-13 Location of construction and compound site (KI Studios 2014) 
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Figure 3-14 Location of construction compound site 1. Property acquisition indicated in 
yellow (KI Studios 2014) 
 

 
Figure 3-15 Location of construction compound site 2 (KI Studios 2014) 
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Figure 3-16 Location of construction compound site 3 (KI Studios 2014) 
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Figure 3-17 Location of construction compound site 4 (KI Studios 2014) 
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Figure 3-18 Carpark along River Road (Ki Studios 2014) 

3.5 Public utility adjustment  
Consultation with public utility authorities has been carried out as part of the 
development of the concept design to identify and locate existing utilities and 
incorporate utility authority requirements for relocations and/or adjustments.  
 
Where possible, relocation would be carried out before or during pre-construction 
activities. Electrical transmission lines, telecommunications, gas, sewer and water 
mains are located in the vicinity of the proposal. Relocation or adjustment of some 
utilities would be required as part of the construction of the proposal. Specific 
requirements regarding adjustment / protection of existing utilities would be confirmed 
prior to construction and in consultation with the relevant provider. 
Trenching and/or underboring may be required. Potential relocations and adjustments 
are described in Sections 3.6.1 to 3.6.4 and illustrated in Figure 1-2.  

3.5.1 Electricity  
There are two overhead high voltage transmission lines across the Nepean River. The 
lines are fitted to separate poles along the Punt Road corridor on the western side and 
separate poles within the former Log Cabin site. The structures and transmission lines 
would require relocation north to suit the proposed bridge and connecting shared path. 
 
The services are fitted to separate structures and would require separate relocations 
in stages prior to bridge construction starting.  
 
The final location of the overhead 11kV and 66kV utility relocation would be determined 
during detailed design and further assessment completed. 

3.5.2 Telecommunications  
An underground cable is located along the unused Punt Road corridor. The cable 
would require relocation within the Punt Road corridor to suit the proposed shared path 
connection between the western side of the bridge and the Great Western Highway, 
Emu Plains. The final location of the overhead Optus cable would be determined during 



 

detailed design and further assessment completed. 
 

3.5.3 Gas  
Gas mains are located along Memorial Avenue, north of the Nepean Avenue 
intersection. The mains would be located within the main construction compound site. 
Protection of these mains would be required during construction. 
 

3.5.4 Sewer, water and stormwater 
An underground sewer main is located on the western side of the Nepean River 
between Victoria Bridge and the Punt Road corridor. The sewer main would require 
relocation to suit the western bridge abutment.  
 
Water mains are located along Memorial Avenue, north of the Nepean Avenue 
intersection. The mains would be located within the main construction compound site. 
Protection of these mains would be required during construction. 
 
A stormwater drain is located under Punt Road and would be relocated adjacent to the 
retaining wall and pier locations, but within the Punt Road reserve. 

3.6 Property acquisition  
The bridge proposal is generally outside existing road corridors. The eastern side of 
the bridge would require partial acquisition of the former Log Cabin site to 
accommodate the eastern abutment and connecting shared path to Memorial Avenue. 
 
The western abutment and connecting shared path is contained within the Punt Road 
corridor and would not require any property acquisition. Potential impacts associated 
with property adjustments include relocating property boundary fencing, driveway 
adjustments. The extent of property impacts would be refined and confirmed during 
detailed design in consultation with the property owners. 
The property acquisition impacts are detailed in Table 3-9 and shown in Figure 3-14. 
 
Table 3-9 Property acquisition 

Lot and DP Current land use Approximate 
area (m2) 

Acquisition type 

Lot 1 DP580256 Vacant (former Log Cabin 
site) 

490 Partial  

Lot 2 DP 580256 Crown Land 30 Partial 

Roads and Maritime would acquire the land in accordance with the Land Acquisition 
(Just Terms Compensation) Act 1991 and the Roads and Maritime Land acquisition 
information guide 2012. 
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4 Statutory and planning framework 
4.1 State Environmental Planning Policies 
4.1.1 State Environmental Planning Policy (Infrastructure) 2007 
State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) aims to facilitate 
the effective delivery of infrastructure across the State. 
 
Clause 94 of ISEPP permits development on any land for the purpose of a road or road 
infrastructure facilities to be carried out by or on behalf of a public authority without 
consent. 
 
As the proposal is for road infrastructure facilities and is to be carried out on behalf of 
Roads and Maritime, it can be assessed under Part 5 of the Environmental Planning 
and Assessment Act 1979. Development consent from council is not required. 
 
The proposal is not located on land reserved under the National Parks and Wildlife Act 
1974 and does not affect land or development regulated by State Environmental 
Planning Policy No. 14 - Coastal Wetlands, State Environmental Planning Policy No. 
26 - Littoral Rainforests, State Environmental Planning Policy (State and Regional 
Development) 2011 or State Environmental Planning Policy (Major Development) 
2005.   
 
Part 2 of the ISEPP contains provisions for public authorities to consult with local 
councils and other public authorities prior to the commencement of certain types of 
development. Consultation, including consultation as required by ISEPP (where 
applicable), is discussed in chapter 5 of this REF. 
 

4.1.2 Sydney Regional Environmental Plan no 20 – Hawkesbury-Nepean 
River (deemed a SEPP) 

The aim of this Plan is to protect the environment of the Hawkesbury-Nepean River 
system by ensuring that the impacts of future land uses are considered in a regional 
context. 
 
The general planning considerations set out in clause 5, and the specific planning 
policies and related recommended strategies set out in clause 6 which are applicable 
to the proposed development, must be taken into consideration by Roads and 
Maritime. 
 
The general planning considerations and specific planning policies and recommended 
strategies have been taken into consideration in the preparation of this REF. 
 

4.2 Local Environmental Plans 
4.2.1 Penrith Local Environmental Plan 2010  
The study area is wholly within the Penrith local government area. Penrith City Council 
regulates land use and development through a range of local environmental plans 
(LEP). 
 
Rural and industrial areas are subject to the Penrith LEP 2010, while urban areas are 
generally covered by the Penrith LEP 1998 (Urban Land) and the Penrith LEP 2008 
(Penrith City Centre). Penrith City Council has prepared a planning proposal that will 
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cover Penrith's residential areas, smaller commercial centres and release areas, 
including land to which the Penrith LEP 2008 (Penrith City Centre) applies. 
 
The proposal would be undertaken in the zones identified in Table 4-1. 
 
Table 4-1 Relevant zoning 

Zone Objectives Proposal 
activity 

Permissibility 

Penrith Local Environmental Plan 2010 

W2 – 
Recreational 
waterway 

• To protect the ecological, 
scenic and recreation 
values of recreational 
waterways. 

• To allow for water-based 
recreation and related uses. 

• To provide for sustainable 
fishing industries and 
recreational fishing. 

Construction of 
the main truss 
span and 
approach 
spans and 
abutments 

Roads are 
considered 
prohibited 
development in 
this zone. 
ISEPP would 
remove any 
prohibitions. 

Penrith LEP 1998 (Urban Land) 

6(a) Public 
recreation 
and 
community 
uses 

• To provide for a range of 
open space, recreational, 
drainage and community 
uses, and 

• to ensure that development: 
• is for a purpose that 

promotes or is related to the 
use and enjoyment of open 
space, and 

• does not substantially 
diminish public use of or 
access to open space, and 

• does not adversely affect 
the natural environment, 
any items or areas of 
heritage significance or the 
existing amenity of the area, 
and 

• does not adversely affect 
the public infrastructure 
located on the land. 

Western 
approach span 
and abutment 
and 
construction 
activities at site 
2 

Roads are 
permitted with 
consent. 

6(d) 
Regional 
open space 

• To reserve land for regional 
open space, and 

• to ensure that development: 
o is for a purpose that 

promotes or is related to 
the use and enjoyment of 
open space, and 

o does not substantially 
diminish public use of or 

Construction 
activities at site 
2 
Sites 3 and 4 if 
required 

Roads are 
permitted with 
consent. 
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Zone Objectives Proposal 
activity 

Permissibility 

o 

access to open space, 
and 
does not adversely affect 
the natural environment, 
any items or areas of 
heritage significance or 
the existing amenity of 
the area. 

Penrith LEP 2008 (Penrith City Centre) 
SP3 - • To provide for a variety of Eastern Roads are 
Tourist 

• 

tourist-oriented 
development and related 
uses. 
To provide for a diversity of 
visitor accommodation and 
activities compatible with 

approach span 
and abutment 
and 
construction 
activities at site 
1 

permitted with 
consent. 
 
ISEPP would 
remove any 
consent 

• 

the promotion of tourism 
within Penrith and the 
region. 
To maintain important views 
to and from the Nepean 
River as well as to 
surrounding escarpments, 
including the Blue 
Mountains 

requirements. 

Penrith planning proposal (Penrith LEP 2010 stage 2) 

SP3 - • To provide for a variety of Eastern Roads are 
Tourist 

• 

tourist-oriented 
development and related 
uses.  
To provide for a diversity of 
visitor accommodation and 
activities compatible with 

approach span 
and abutment 
and 
construction 
activities at site 
1 

permitted with 
consent. 
 
ISEPP would 
remove consent 
requirements. 

• 

• 

the promotion of tourism 
within Penrith and the 
region.  
To maintain important views 
to and from the Nepean 
River as well as to 
surrounding escarpments, 
including the Blue 
Mountains.  
To improve important 
connections to, and 
between Penrith City Centre 
and the Nepean River.  
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Zone Objectives Proposal 
activity 

Permissibility 

RE1 – • To enable land to be used Western Roads are 
Public for public open space or approach permitted with 
recreation 

• 

• 

• 

• 

recreational purposes.  
To provide a range of 
recreational settings and 
activities and compatible 
land uses.  
To protect and enhance the 
natural environment for 
recreational purposes. 
To ensure development is 
secondary and 
complementary to the use 
of the land as public open 
space, and enhances public 
use, and access to, the 
open space.  
To provide land for the 
development of services 
and facilities by public 
authorities for the benefit of 
the community.  

spans and 
abutment. 
Jamison Road 
and Nepean 
Avenue 
assembly 
areas. 

consent. 
 
ISEPP would 
remove consent 
requirements. 

 

4.3 Other relevant legislation 
4.3.1 Threatened Species Conservation Act 1995 
The Threatened Species Conservation Act 1995 (TSC Act) aims to conserve and 
protect threatened, endangered and vulnerable species, populations and ecological 
communities.  
 
Section 5A of the EP&A Act lists a number of factors to be taken into account when 
deciding if there is the likelihood of a significant impact on threatened species, 
populations and their habitat or on ecological communities. If there is potential for 
adverse impact, then an Assessment of Significance is required to characterise the 
significance of the impact. If there is likelihood for a significant impact on threatened 
species, populations and their habitat or on ecological communities then a Species 
Impact Statement (SIS) is required.  
 
Biodiversity impacts are assessed in Appendix B and summarised in section 6.8 of this 
REF. There are unlikely to be significant impacts to threatened species, populations or 
ecological communities and approval under the TSC Act is not required.  
 
4.3.2 Noxious Weeds Act 1993 
This act aims to prevent the establishment, reduce the risk of spread and minimise the 
extent of noxious weeds. The Noxious Weeds Act 1993 guides the management of 
declared noxious weeds within Local Government Areas (LGAs).  
 
Six noxious weed species have been identified to occur at the proposal site (Section 
6.8).  
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4.3.3 Protection of the Environment Operations Act 1997 
The Protection of the Environment Operations Act 1997 (POEO Act) provides an 
integrated system of licensing for polluting activities within the objective of protecting 
the environment. 
 
The contractor and Roads and Maritime are obliged to notify the Environment 
Protection Authority (EPA) when a ‘pollution incident’ occurs that causes or threatens 
‘material harm’ to the environment. Potential for pollution is assessed in this REF 
(chapter 6). 
 
No licences are required under this Act. 
 
4.3.4 Protection of the Environment Operations (Waste) Regulation 2005 
Clause 42 of this Regulation specifies the special requirements relating to asbestos 
waste and applies to any activity that involves the transportation, disposal, re-use or 
recycling of any type of asbestos waste, regardless of whether the activity is required 
to be licensed.   
 
Asbestos is likely to be present at the building on the former Log Cabin site which 
would need to be demolished prior to the construction of the bridge. To ensure that 
transportation and disposal of asbestos removed from the site prior to demolition work 
is in accordance with the specifications in this Clause, an Asbestos Survey and 
Management Plan would be required, as discussed in section 6.11.  
 
4.3.5 National Parks and Wildlife Act 1974 
The National Parks and Wildlife Act 1974 (NPW Act) is administered by the Office of 
Environment and Heritage (OEH). It provides legislative protection for Aboriginal 
heritage NSW. Part 6 of the Act refers to Aboriginal objects and places and prevents 
persons from impacting on an Aboriginal place or relic, without consent or a permit. 
The Roads and Maritime Procedure for Aboriginal cultural heritage consultation and 
investigation was followed. Aboriginal heritage impacts are discussed in section 6.10 
and Appendix C. There is unlikely to be any impacts to Aboriginal Heritage. 
 
Additionally, the Act aims to conserve nature, habitat, ecosystems, ecosystem 
processes and biological diversity at the community, species and genetic levels. Under 
this Act, all native fauna is protected, threatened or otherwise. Schedule 13 of the Act 
lists protected plants which shall not be harmed or picked on any land either on or off 
National Park estate.  Biodiversity impacts are assessed in Appendix B and 
summarised in section 6.8 of this REF. 
 
4.3.6 Heritage Act 1977 
The NSW Heritage Act 1977 (Heritage Act) is a statutory tool developed to conserve 
the cultural heritage of NSW. It is used to regulate development impacts on the State’s 
heritage assets. Administered by the NSW Heritage Office, the Act details the statutory 
requirements for protecting historic buildings and places and includes any place, 
building, work, relic, movable object or precinct, which may be of historic, scientific, 
cultural, social, archaeological, natural or aesthetic value. 
 
Non-Aboriginal heritage impacts are discussed in section 6.3 and Appendix D. Impacts 
to Non-Aboriginal heritage items would be minor. 
 
4.3.7 Fisheries Management Act 1994 
The Fisheries Management Act 1994 (FM Act) aims to conserve, develop and share 
the fishery resources of the State for the benefit of present and future generations, 
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including conserving fish stocks and key fish habitats (KFH) and promoting ecologically 
sustainable development. 
 
The definition of ‘dredging work’ under Section 198A of the FM Act includes: 
 
• Any work that involves excavating water land, or 
• Any work that involves the removal of material from water land that is 

prescribed by the regulations as being dredging work to which this Division 
applies. 

 
The definition of ‘reclamation work’ under that Section includes any work that involves: 
 
• Using any material (such as sand, soil, silt, gravel, concrete, oyster shells, 

tyres, timber or rocks) to fill in or reclaim water land, or 
• Depositing any such material on water land for the purpose of constructing 

anything over water land (such as a bridge), or 
• Draining water from water land for the purpose of its reclamation. 

 
The definition of ‘water land’ under the FM Act includes land submerged by water: 
 
• Whether permanently or intermittently, or 
• Whether forming an artificial or natural body of water, and includes 

wetlands and any other land prescribed by the regulations as water land to 
which this Division applies. 

 
The proposal would involve both dredging and reclamation work (excavation of banks) 
as defined by the FM Act. Roads and Maritime is required to give written notification to 
the Minister for Fisheries for any dredging or reclamation work and consider any 
responses in accordance with Section 199 of the FM Act. Consultation with the 
Department of Primary Industries (fisheries) is detailed in Chapter 5 of this REF. 
 
Biodiversity impacts are assessed in Appendix B and summarised in section 6.8 of this 
REF. 
 

4.4 Commonwealth legislation 
4.4.1 Environment Protection and Biodiversity Conservation Act 1999 
Under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) 
a referral is required to the Australian Government for proposed ‘actions that have the 
potential to significantly impact on matters of national environmental significance or 
the environment of Commonwealth land. These are considered in Appendix E and 
chapter 6 of the REF.  
 
The assessment of the proposal’s impact on matters of national environmental 
significance and the environment of Commonwealth land found that there is unlikely to 
be a significant impact on relevant matters of national environmental significance. 
Accordingly, the proposal has not been referred to the Australian Government 
Department of the Environment. 
 

4.5 Confirmation of statutory position 
The State Environmental Planning Policy (Infrastructure) 2007 is the mechanism used 
to determine the approval pathway for the proposal. The proposal does not require 
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development consent and is subject to environmental impact assessment under Part 
5 of the EP&A Act. The proponent and determining authority is Roads and Maritime 
Services. The proposal is not a State Significant Development and is not State 
Significant Infrastructure. 
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5 Stakeholder and community consultation 
5.1 Consultation strategy 
TfNSW and Roads and Maritime carried out community and stakeholder involvement 
activities during the development of the Nepean River Green Bridge proposal to: 
 
• Seek comments, feedback, ideas and suggestions from the community for 

Transport for NSW to consider the most appropriate location for the bridge and 
for Roads and Maritime to consider when developing the design for the proposal 

• Build a database of interested and concerned community members who Roads 
and Maritime can continue to involve during the proposal’s development. 

 
Community and stakeholder involvement activities have been carried out for: 
 
• The transport study to identify bridge location – carried out by TfNSW 
• The bridge design options investigation – carried out by Roads and Maritime  
• The preferred bridge design - carried out by Roads and Maritime. 

 
Additional consultation would be undertaken following the completion of this REF. 
 

5.2 Community involvement 
5.2.1 Consultation during the Transport study to identify bridge location 
TfNSW provided six bridge location options to the local community and to stakeholders 
at two workshops held on 4 May and 24 May 2012 at Penrith City Council. The first 
workshop was intended to provide an overview of the project and gather local 
knowledge to feed into the preliminary option process. The second and larger 
workshop was to present the preliminary options to the community and gain their 
feedback on the options presented. The various location options considered are 
described in section 2.4.2. 
 
Following the workshops, the draft Nepean River Green Bridge Study report was 
released for public review and feedback on 3 July 2012. 
 
Workshop 1 
Identified stakeholders were invited by letter and a follow up phone call. The availability 
of stakeholders was relatively low due to the daytime meeting time, which wasn’t well 
suited for business stakeholders. This was remedied by conducting a second 
workshop after business hours. 
 
Workshop 1 content consisted of an introduction and a slide presentation by the project 
team followed by a facilitated discussion. Feedback forms were provided and notes 
were taken during the discussion. Stakeholders included representatives from Penrith 
City Council, Roads and Maritime and community representatives from the Penrith 
Cycle Club and Nepean and District Historical Society.  
 
Workshop 1 gathered local information and opportunities and constraints across the 
entire study area. At this stage no bridge design options were presented - it was open 
to participants to comment on any aspect of the project. 
 
The following points were raised by the community and stakeholders during Workshop 
1 (Table 5-1). 
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Safety and access were major considerations in the location selection of an upgraded 
river crossing, particularly the need to provide safe access for all user groups.  
 
Issues included visibility, separation from traffic and accommodating diverse groups. 
In terms of how the bridge and river is used, there is considerable activity in the study 
area, including a number of social groups and individuals who take advantage of the 
walking and cycling paths along the riverbanks, particularly the popular Bridge to 
Bridge Walk. 
 
Table 5-1 Issues raised by the community and stakeholders during Workshop 1 as part 
of the process for the selection of the preferred location 

Issues Details 

Safety • 

• 

• 

Ensure safety and wellbeing for existing users 
(pedestrian/cyclist and vehicle conflicts and pedestrian 
and cyclist conflicts). 
Improve access and safety for students from local 
schools such as McCarthy College and Nepean High 
School to sporting facilities and activities, and to Penrith 
City Centre. 
Ensure the proposed Nepean River Green Bridge is 
strategically located to assist with crime prevention. 

Access 
 

• 

• 

• 

• 

• 

The proposal should be easily accessible, away from 
vehicle traffic and wide enough to be able to 
accommodate prams, runners and cyclists comfortably. 
The need to maintain access under the existing Victoria 
Bridge for local users. 
Maintain access points to Victoria Bridge, including 
informal pathways under the bridge, that link well with 
the proposal to maintain the level of connectivity 
between Penrith and Emu Plains. 
Consider spatial requirements to accommodate varying 
pedestrian and cycle skill levels and reaction time. 
Importance of maintaining access for organised events 
by social clubs such as Penrith Cycle Club and Nepean 
Tri Club who hold regular rides and running courses 
across the existing crossing. 

Consideration 
of different 
users and 
activities 

• 

• 
• 

• 

• 

Ensure bridge location does not impose on the existing 
uses and recreational activities of the river. 
Consider all different user groups and user types. 
Maintain existing uses and recreational activities on the 
river. 
Retain a clearance zone for boat use on the Nepean 
River (to the north of Victoria Bridge). 
Consider the operating characteristics to accommodate 
these users with respect to travelling speeds – ranging 
from 2km/h to over 30km/h. 
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Issues Details 

Maintain local 
identity 
 

• 

• 

• 

• 

The importance of protecting the identity of the Bridge to 
Bridge Walk as it has been in operation for more than 25 
years and continues to be used daily. 
The heritage significance of the Old Punt Road 
alignment 
Ensure minimal impacts to local features and heritage 
items (Emu Hall, Old Punt Road and the view corridor 
between Victoria Bridge and the M4). 
Raise awareness of the proposed Nepean River Green 
Bridge. 

 
Local identity was also valued as were the heritage and environmental features of the 
area. 
 
Workshop 2 
The project team presented six preliminary location options taking into consideration 
feedback received from Workshop 1. The six location options are described in detail 
in section 2.4.2.  
 
The workshop was held during the evening in response to community requests, with a 
broad range of community members from within the study and adjacent areas invited 
via a letterbox drop. About 800 householder letters and 40 stakeholder invitations were 
distributed. 
 
Workshop content and running order consisted of a slide presentation of the six 
preliminary options and the evaluation criteria that community members were asked to 
consider for each option (as described in section 2.4.1). 
 
This was followed by a facilitated evaluation and discussion as community members, 
who were grouped into six tables, were asked to consider the options with the aid of 
feedback sheets. Each option was evaluated by the groups according to four themes. 
A group leader was chosen to represent the views of each table and make a short 
presentation. 
 
The selection of the preferred location (option 5 – Old Punt Road) is described in 
section 2.4.3 and was consistent with general feedback provided by the community 
and stakeholders. 
 
Summary of community feedback following the display of the draft Nepean River 
Green Bridge Study 
The draft Nepean River Green Bridge Study was placed on display at Penrith City 
Council and Emu Plains libraries from 3 July to 17 July 2012, and electronically on the 
TfNSW, Roads and Maritime and Penrith City Council websites. Community comment 
was invited during the display of the study, closing on 17 July 2012. 
 
Nine written submissions were received from the community during the display period. 
The majority of submissions stated general support for improved pedestrian and cyclist 
connectivity across the river. The main issues raised in the submissions were: 
 
• Impact on the Nepean River rowing course 
• Loss of householder privacy and security 
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• Potential environmental impacts. 
 
The following suggestions about the bridge design were also received: 
 
• The bridge should be an iconic structure with low maintenance 
• The bridge should include adequate lighting and other safety measures (such as 

cameras) 
• The bridge should be of an adequate height to accommodate vessels during 

floods. 
 

5.2.2 Consultation on bridge design – Bridge design options investigation 
The methodology describing the selection of the preferred design option is described 
in section 2.4.4.  Five designs options were considered. Of these, three were put on 
public display for comment (Options 3 – CM+ bridge, 4 – Roads and Maritime cable 
stayed bridge and 5 - Roads and Maritime Steel I girder bridge as described in section 
2.4.4). The display period of four weeks started on 17 September 2012 and finished 
on 12 October 2012. 
 
The community consultation process for the design options included:  
 
• Project page created on the Roads and Maritime website with an online 

feedback system live from Thursday 13 September 2012 
• Stakeholder letter and community update sent via email on Thursday 13 

September 2012 
• Stakeholder phone calls on Thursday 13 September 2012 
• A community update which included an invitation to a community workshop was 

distributed to 6000 residents and businesses on Friday 14 and Saturday 15 
September 2012 

• Door knock to residents on Friday 14 September 2012 on the river side of 
Nepean Avenue between Memorial Avenue and Fitch Avenue to discuss the 
project and deliver the community update 

• A flyer promoting the community workshop was letter box dropped to about 850 
residents 

• Displays at Penrith and Emu Plains libraries and at Penrith City Council from 
Monday 17 September 2012 to 12 October 2012 

• Local MP media announcement on Monday 17 September 2012  
• Advertisements placed in local newspapers - Penrith Press on Tuesday 18 

September, Penrith Star on Thursday 20 September and Western Weekender 
on Saturday 22 September 2012 

• A community workshop at Penrith City Council on Thursday 20 September 2012.  
 
The community update outlined the project background, the design process and a 
description of the three design options on display.  
 
Roads and Maritime website also provided facilities for the community to give direct 
feedback on all options. Advertisements were placed in three local newspapers 
announcing the workshop and the exhibition period.  
 
Workshop 
A facilitated community workshop was held on Thursday 20 September 2012. About 
50 participants attended the workshop, with a number of representatives from the 
rowing community. The workshop included a presentation of design options and table 
discussions. Attendees were randomly divided across six different tables. The tables 
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started with an open discussion to allow participants the opportunity to share overall 
comments about the project and the three bridge designs. Each table was then given 
one bridge design option to consider. Design options were chosen randomly by 
participants. Table representatives reported their main issues back to the whole group 
at the end of the session. Feedback from the discussion on each table was collated 
into a chart and used to prioritise the issues. At the end of the session, a representative 
from each table presented their main issues and ranked them in order of importance. 
 
Design Option 3 – CM+ Bridge was seen as the more favourable option due to its 
iconic appearance and least impact on the rowing course.  
 
Community submissions 
In addition to feedback from the workshop, Roads and Maritime received 622 
comments about the bridge design during the display period for all three options. These 
include 178 feedback forms received via the website and 444 feedback forms by mail.  
 
Table 5-2 summarises the key positive and negative feedback received for the three 
options that were displayed based on the evaluation criteria (for example, project 
objectives as detailed in Table 2-2). To evaluate the written feedback and understand 
the concerns and views of the community on the options, a multi criteria assessment 
of the responses was undertaken. Generally views were split between design Option 
3 – CM+ bridge and design Option 5 – Roads and Maritime Steel I girder bridge (Roads 
and Maritime 2013).   
 
Table 5-2 Multi criteria analysis of the three design options put on public display 

Criteria Option 3 – CM+ 
bridge 

Option 4 – Roads and 
Maritime cable stayed 
bridge 

Option 5 – 
Roads and 
Maritime Steel I 
girder bridge 

Visual appeal Positive: modern, 
elegant, stylish, iconic; 
unique, visually 
appealing  
Negative: too modern, 
clash with heritage, out 
of character  

Positive: looks like 
Anzac Bridge, clean  
Negative: bland, does 
not fit with heritage, too 
modern  

Positive: in keep 
with Victoria 
Bridge, simple  
Negative: boring, 
bland 
 

Opportunity to 
engage with the 
river 

Positive: curve well 
suited, viewing 
platforms, river views,  
Negative: bridge would 
be attraction not river, 
would hinder rowers  

Positive: good views of 
river,  
Negative: difficult for 
rowers, too big/modern  
 

Positive: good 
views of river, 
good access  
Negative: no 
engagement, 
boring/ cheap 
looking design  
 

Fit with the 
surrounding area 

Positive: great 
integration, curved 
shape represents river  
Negative: doesn’t fit 
with Victoria Bridge, 
looks silly/too much, 
poor aesthetics  

Positive: Aesthetically 
pleasing  
Negative: boring, doesn’t 
blend in, out of place  
 

Positive: blends in 
well, matches M4 
bridge 
Negative: boring 
design, no 
standout 
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Criteria Option 3 – CM+ 
bridge 

Option 4 – Roads and 
Maritime cable stayed 
bridge 

Option 5 – 
Roads and 
Maritime Steel I 
girder bridge 

Fit for purpose Positive: safety for 
pedestrians and 
cyclists, great access,  
Negative: curve might 
cause accidents, pylons 
problem for rowers  

Positive: Safe, does the 
job  
Negative: over the top, 
too expensive  

Positive: does the 
job, safe for 
pedestrians and 
cyclists  
Negative: affects 
rowing,  

Constructability and 
maintenance 

Positive: -  
Negative: looks like 
high maintenance, 
appears expensive  

Positive: -  
Negative: looks like high 
maintenance, appears 
expensive  

Positive: proven 
design (M4)  
 
 

 
Some feedback requested that the location of the bridge be reconsidered. One 
comment outlined an alternative alongside the existing Victoria Bridge piers. 
Accordingly, Roads and Maritime reassessed the opportunities and constraints 
associated with the preferred location option relative to the alternative options to the 
north and south of the existing Victoria Bridge. The assessment confirmed the original 
findings of location Option 5 – Old Punt Road as the preferred one.  
 
Feedback received from the community raised concerns about the impacts of the 
displayed design options.  
 
In response to issues raised about the impact of the bridge design by the local 
community, the Government revisited the design options including design Option 2 – 
KI Studio bridge, which was not previously formally displayed for community comment. 
 
Through a review process by the NSW Government Architect’s Office, design Option 
2 – KI Studio bridge was chosen as the preferred option as it best addressed the main 
concerns raised by the community, including the requirement for a wide clear span 
underneath the bridge for rowing activities. Design Option 2 – KI Studio bridge was 
therefore brought back into consideration and was endorsed by the Steering 
Committee and Penrith City Council (refer to section 2.4.4). 
 

5.2.3 Consultation on the preferred design option  
In May 2013 Roads and Maritime issued a community update featuring the preferred 
bridge design not previously put on public display (refer to section 2.4.4): 
 
• A community update with images of the proposed bridge design was delivered to 

6000 local residents and businesses 
• An email was sent to 98 identified interested stakeholders with the community 

update 
• The Community Update was mailed to 112 stakeholders 
• A media release was issued 24 May 2013 by the Minister for Transport 
• Advertisements were placed in local newspapers - Penrith Press on 31 May 2013, 

Penrith City Star on 6 June 2013, Western Weekender on 7 June 2013 and the 
Nepean News on 20 June 2013 

• There was an opportunity to provide web based feedback 
• Displays were placed at Penrith and Emu Plains libraries.  

 
By the end of July 2013, 13 people provided feedback as summarised in Table 5-3. 
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Table 5-3 Results of consultation on the preferred design option 

Issue Details 

Support Seven people expressed their support for the new bridge 

Colour Six people objected to the yellow (colour of bridge) 
too bright and not blending in with the environment 

as being 

Alignment Four people advocated for moving the eastern approach to 
the former Log Cabin site 
 
One person objected to the stand alone structure south of 
Victoria Bridge 

Process Five people expressed disappointment with the consultation 
and selection process, noting the preferred design was not 
originally displayed 
 
One person praised the process as being very professional 
from the start 

Safety and 
security  

Two people highlighted the importance of good lighting and 
other considerations for ensuring the safety of bridge users 

Traffic 
management in 
Nepean Avenue  

Two people noted the increase in pedestrian and vehicular 
traffic would need to be managed 

Throw screens  One person advocated for throw screens to ensure the 
safety of rowers and kids who may be inclined to jump from 
the bridge into the river 

Privacy screens One person requested privacy screens be added to the 
bridge to protect the privacy of people in Nepean Avenue 

Noise and 
lighting impacts 
on residents   

One person raised concern in regards to 
impacts 

these potential 

Viewing platform 
orientation 

One person noted that 
south 

the viewing platform should look 

Location One person advocated for an ‘alongside’ Victoria Bridge 
that would be simpler and cheaper to build, fitting better with 
the environment 

Visual impact One person objected to the preferred design and said that 
Option 3 – CM+ Bridge would be a more suitable design. 

 
A letter to residents was distributed in October 2013 providing information about a new 
bridge alignment through the former Log Cabin site. This was distributed to about 2000 
local residents.  
 
This was followed up with a community update distributed on 9 December 2013 to 
6000 residents and businesses regarding the new bridge alignment and design issues, 
in particular the relocation of the eastern abutment further north inside the former Log 
Cabin site. Stakeholders were notified by email and mail. 
The project team door knocked affected residents in Nepean Avenue. The response 
was generally favourable, although those closest to the proposed bridge location still 
had reservations regarding the impact of the bridge on the local residents.  
 
Following media articles in December 2013 focusing on the congestion issues in 

Nepean River Green Bridge  81 
Review of Environmental Factors 



 

Penrith and a possible extension to Jane Street, Roads and Maritime received a further 
eight emails and four telephone calls regarding the bridge and its ineffectiveness in 
dealing with local traffic issues.  Penrith City Council also reported community 
feedback on the issue with two emails raising issues of the gas main, cost, colour and 
design. 
 
Key issues raised by the 10 submissions are summarised In  

. Table 5-4
 
Table 5-4 Issues raised by submissions received in late 2013 

Issues Details 
Opposition Ten people were opposed to the preferred design and 

location 
Cost Ten people suggested a cheaper bridge could be built 
Location Ten people advocated for an ‘alongside’ Victoria Bridge 

solution 
Colour Two people objected to the yellow colour of the bridge. 

 

5.2.4 Consultation with the rowing community 
Roads and Maritime has consulted extensively with the rowing community from project 
inception. They are on the stakeholder mailing list and have been sent copies of letters 
and community updates. 
 
Other involvement has included: 
• On 24 May 2012Members of the rowing community attended the TfNSW 

community workshop  
• On 4 June 2012 Roads and Maritime held a meeting on site with representatives 

from Penrith Rowing Club 
• On 5 June 2012 Roads and Maritime liaised with the Captain of Nepean Rowing 

Club 
• In July 2012 Roads and Maritime liaised with Rowing Australia 
• In September 2012 Roads and Maritime met with Rowing NSW representatives 

on site 
• Liaison continued with the local rowing clubs from September 2012 on the bridge 

design and the rowing community was informed once a preferred design was 
selected 

• On 13 November 2013 Rowing NSW CEO and a local rowing representative 
attended a Roads and Maritime pre-construction workshop and liaison has 
continued through the design process.   

 
Feedback from the rowing community was in relation to the delivery of a bridge with 
few or no piers in the river and a wide clear span across the river to minimise impact 
on the rowing course. 
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5.2.5 Summary of community input and Roads and Maritime response  
An analysis of all the comments received by the project team during the overall 
consultation process shows general support for the proposal with very few negative 
and/or unsupportive comments from the community ( 
Table 5-5).  
 
Several of the suggestions, comments and queries have led to changes to the 
proposal, as a result of further investigations being carried out during 2013.  
 
Some of these amendments have included refinements to the bridge design, the 
location of the bridge abutments and a change to the alignment of the bridge. 
 
Table 5-5 Summary of community comments and feedback 

Issue Summary of community 
comment 

Roads and Maritime response 

Bridge location During the TfNSW consultation 
six options for the bridge were 
reviewed 

 
Through community consultation 
the favoured option was 
identified as Option five.   
 

Option five was considered the 
most appropriate location for the 
new bridge, with appropriate 
consideration for local 
opportunities and for constraints 
such as the heritage significance 
of the area and Victoria Bridge 
and the location of local utilities 
such as power lines and a 
subterranean high pressure gas 
main.   

 The old Punt Road alignment 
was thought to be an 
appropriate location to continue 
to cross the Nepean River as 
punts historically used this 
course. 

Roads and Maritime recognise 
the historic significance of the 
crossing location. 

 The importance of safety for 
bridge users was highlighted, 
with Option five performing 
satisfactorily as a place that was 
not too secluded due to its 
location. 

Roads and Maritime also 
considered the central location of 
the bridge to be a benefit to user 
safety.  

 The preferred option should 
connect well to existing 
pathways and to where people 
want to cross the river. 

This option was considered to 
have good connections and direct 
access between Emu Plains and 
Penrith for the majority of users. It 
was considered to be convenient 
and offer a shorter commute and 
also provide connections 
between existing pedestrian and 
cycle links. 
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Issue Summary of community 
comment 

Roads and Maritime response 

Bridge design General support for the bridge 
structure and utility. There was 
general support for the addition 
of the new structure. 

The NSW Government 
recognised the need for a safe 
crossing for pedestrians and 
cyclists across the river and 
sought to involve the community 
in the bridge design process. 
With almost 630 responses to the 
bridge design community update, 
Roads and Maritime believes the 
community has been well 
represented in the design 
process.  

 

 

 

 

The issue of piers in the water 
affecting the rowing course was 
the major design issue. 

Roads and Maritime revisited the 
designs that were originally 
displayed to minimise the impact 
of the structure on the rowing 
course. The rowing course was 
considered and the design was 
chosen on the basis that it is 
viable to build with only one pier 
in the river and outside of the 
rowing course envelope. 

The bridge design should fit with 
the landscape. 

Roads and Maritime has worked 
closely with urban designers to 
ensure the preferred bridge 
design would sit sensitively into 
the landscape. 

The bridge design should be 
iconic and be unique. 

The preferred bridge design is 
considered to be unique in its 
setting and would be a draw card 
to the area. 

Colour – some people 
expressed their objections to the 
proposed colour.  The yellow 
colour is too bright and does not 
blend in with the environment. 

The proposed colour of the 
superstructure was influenced by 
the colours of the surrounding 
environment.  The colour of the 
bridge was inspired by the ochre 
tones of the piers of Victoria and 
railway bridges and by the natural 
sandstone geology of the area. 

Impact on river 
activities 

Rowing course – There was 
concern raised over the impact 
of the bridge on the international 
rowing course located just south 
of Victoria Bridge. 

The rowing course was 
considered and the design was 
chosen on the basis that it is 
viable to build with only one pier 
in the river and outside of the 
rowing course envelope. 

Visual appeal The bridge should not only be 
useful, it should be attractive 
and not an eyesore. 

The design chosen was 
considered appropriate in 
meeting the five key design 
assessment criteria, including the 
visual appeal and fit with 
surrounding area. 

Environmental 
and amenity 
impacts  

Comments were received 
regarding the environmental and 
amenity impacts of the bridge 

A Review of Environmental 
Factors report will be placed on 
public display evaluating the 
environmental impacts of the 
bridge construction and impact on 
the local amenity. 
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Issue Summary of community 
comment 

Roads and Maritime response 

Process 

 

Half a dozen people expressed 
their disappointment in the 
process of choosing the bridge 
design.  The final design chosen 
was not part of the original 
consultation. 

• 

• 

• 

• 

• 

• 

• 

Roads and Maritime invited 
three designers to submit 
designs for the bridge to 
meet specific design criteria 
that was determined jointly by 
TfNSW, Penrith City Council 
and Roads and Maritime. 
The designs received were 
reviewed and three 
presented to the community. 
Of the three design Option 3 
– Two tower cable stayed 
bridge, curved alignment 
(refer to section 2.4 for 
description) was the 
community’s preferred option. 
On review of the designs and 
the issues raised by the 
community feedback process 
the designs were reviewed. 
The original five designs 
were revisited by the NSW 
Government Architect’s 
Office to review and 
comment on the design that 
could best meet the design 
criteria and community 
concerns, with some 
adjustments to the design. 
The Bridge Design 
Evaluation Report was 
produced and placed on the 
Roads and Maritime’s 
website. 
Option 2 – curved truss 
bridge (refer to section 2.4 for 
description) was determined 
to be the preferred option to 
meet those criteria with 
adjustments. 
The community was informed 
of the choice in the 
community update.  

A few people praised the 
process and commented on the 
process being run 
professionally. 

Roads and Maritime has sought 
to engage in best practice 
consultation processes to ensure 
community input into transparent 
and open decision making in the 
course of the project’s 
development. 
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Issue Summary of community 
comment 

Roads and Maritime response 

Alignment 

 

Several people inquired if it was 
possible to move the eastern 
abutment of the bridge to be 
located within the former Log 
Cabin property boundaries. 

 

The bridge alignment was 
redesigned to reverse the s bend 
of the bridge and locate the 
eastern abutment approximately 
50 metres north of the Old Ferry 
Road. Alignment to be located 
within the former Log Cabin 
property boundaries.  An 
easement has been identified and 
acquired for this purpose.   

Stand alone bridge - One person 
objected to construction of a 
stand-alone bridge. 

 

The option of a “clip-on” bridge 
design was investigated and it 
was determined that Victoria 
Bridge was not structurally sound 
enough to carry the additional 
weight of a clip on design.  The 
cost for strengthening is greater 
than the cost of a new stand-
alone bridge.  Victoria Bridge is 
also a state listed heritage item.  
This also is a constraint in the 
option to provide a clip-on design. 

Safety and 
security 

 

• 

• 

 

Two people commented on 
the need for appropriate 
lighting and security 
measures. 
Throw screens – the issue of 
screens to protect rowers 
and prevent people from 
jumping from the bridge into 
the river was raised formally 
and informally by some 
members of the community. 

• Roads and Maritime would 
include these considerations 
as requirements in the 
detailed design process.  

• The issue of the safety and 
security of river users has 
been recognised and would 
be investigated further in 
detailed design. 

• Privacy screens – one 
person requested privacy 
screens be installed to 
protect privacy of residents 
on Nepean Avenue. 
 

• The change in the alignment 
of the bridge reduced the 
over viewing aspect of the 
bridge by moving the eastern 
abutment around 50 metres 
north of its original alignment 
over Old Ferry Road. 

• Privacy screening would also 
be reviewed during the 
detailed design process. 

Traffic 
management in 
Nepean Avenue 

Two people noted the need to 
manage the potential increase in 
pedestrian and vehicular activity 
in Nepean Avenue.  

 

• 

• 

The management of the 
shared paths and local roads 
outside of the bridge 
structure and approaches 
falls under the management 
of Penrith City Council.   
Penrith City Council released 
‘Our river’ Nepean River 
Master Plan in November 
2013.  Details in the plan 
include shared pathways and 
the local area. 
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Issue Summary of community 
comment 

Roads and Maritime response 

Noise and 
lighting impacts 
on residents 

One person raised concerns 
over the noise and lighting 
impacts on local residents.  

 

• The realignment of the 
eastern abutment would 
assist in reducing the noise 
and lighting impacts on 
adjoining residents.  

• The lighting would be further 
assessed during the detail 
design process to ensure that 
it is appropriate and does not 
adversely impact the local 
amenity of the area. 

Viewing 
platforms  

One person noted that the 
viewing platforms should be 
orientated to the south. 

 

The orientation of the platforms 
has taken privacy concerns into 
consideration.  

 

5.3 Aboriginal community involvement 
Aboriginal consultation has been conducted in accordance with Stage 2 of the Roads 
and Maritime Procedure for Aboriginal Cultural Heritage Consultation and Investigation 
2011 (PACHCI). The study area falls within the boundaries of the Deerubbin Local 
Aboriginal Land Council (DLALC).  
 
A Native Title search was conducted on 15 June 2012 by Artefact, which indicated that 
there were no Native Title claims granted or registered for consideration within the 
study area. A search by Department of Lands on behalf of Roads and Maritime 
identified an Aboriginal Land Claim that was lodged by the DLALC in 2009 on Crown 
Land adjacent to the river on the western embankment, Lot 7039 DP94188. This 
property is immediately to the south of the proposed western bridge abutment.   
 
A representative of DLALC was contacted by the Roads and Maritime Aboriginal 
Cultural Heritage Advisor and invited to participate in the Stage 2 survey undertaken 
in 2012 as representative of DLALC. Comments from DLALC were received and are 
included in Appendix C. DLALC state that they have no objection to the development 
of the bridge and approaches but that further investigation is warranted at Tench 
Reserve. These were undertaken following further contact with the DLALC in April and 
May 2014 and are discussed in section 6.10. 
 

5.4 ISEPP consultation 
Clauses 13, 14, 15 and 16 of the State Environmental Planning Policy (Infrastructure) 
2007 (ISEPP) require that public authorities undertake consultation with councils and 
other public authorities, when proposing to carry out development without consent. 
Three triggers for consultation relevant to the proposal have been identified (Table 
5-6). 
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Table 5-6 ISEPP consultation requirements. 
Item  Comment Consultation 
Clause 13 – consultation with councils: development with impacts on council-related infrastructure or services 
1(a) A substantial impact on stormwater 
management services provided by a 
council. 

The proposed bridge would include an 
appropriately design drainage system. 
There would be no impacts to the 
stormwater management services provided 
by Penrith City Council 

N/A 

1(b) Likely to generate traffic to an 
extent that will strain the capacity of the 
road system in a local government area. 

There is likely to be an increase in traffic 
generation during construction. Some road 
closures may be required and impacts 
managed through a traffic management 
plan.  
 

An email describing the proposal and requesting 
feedback from Penrith City Council was sent on 1 
May 2014 followed by an email on 13 June 2014 
with an update to the design. 
 
No comments specific to this clause were received. 

1(c) Involves connection to, and a 
substantial impact on the capacity of, 
any part of a sewerage system owned 
by a council. 

The proposal may require adjustments to 
sewer lines however no impact on the 
capacity or connection to the system is 
proposed. 

N/A 

1(d) Involves connection to, and use of 
a substantial volume of water from, any 
part of a water supply system owned by 
a council. 
 

The proposal would not involve connection 
to or substantial use volumes of water from 
a council-owned water supply system. 

N/A 

1(e) Involves the installation of a 
temporary structure on, or the enclosing 
of, a public place that is under a 
council’s management or control that is 
likely to cause a disruption to pedestrian 
or vehicular traffic that is not minor or 
inconsequential. 
 

The proposal would include the installation 
of compound sites within parks and reserves 
under the control of Penrith City Council. 
Some local roads may also need to be 
closed during construction.  
 

An email describing the proposal and requesting 
feedback from Penrith City Council was sent on 1 
May 2014 followed by an email on 13 June 2014 
with an update to the design.  
 
No comments specific to this clause were received. 
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Item  Comment Consultation 
1(f) Involves excavation that is not 
minor or inconsequential of the surface 
of, or a footpath adjacent to, a road for 
which a council is the roads authority 
under the Roads Act 1993. 

The proposed work would require some 
minor utility adjustments and the connection 
of the eastern approach to Memorial Avenue 
and the western approach to Punt Road for 
which Penrith City Council is the roads 
authority. 
 

 

Clause 14 – consultation with councils: development with impacts on local heritage 
Likely to have an impact that is not 
minor or inconsequential on a local 
heritage item (other than a local 
heritage item that is also a State 
heritage item) or a heritage 
conservation area. 

The proposal would impact items of local 
heritage significance. 

An email describing the proposal was sent to 
Penrith City Council on 1 May 2014 followed by an 
email on 13 June 2014 with an update to the 
design. A copy of the draft Statement of Heritage 
Impacts was also provided.  
 
The Council provided feedback on the draft 
Statement of Heritage Impacts. These are detailed 
in Appendix F and have been addressed in the 
final Statement of Heritage Impacts. 

Clause 15 – consultation with councils: developments with impacts on flood liable land 
Development that is to be carried out on 
flood liable land that may be carried out 
without consent and that would change 
flood patterns other than to a minor 
extent. 

The proposal would have minor impacts on 
local flooding patterns. 
 

Roads and Maritime met with Penrith City Council 
to discuss the changes to the pier alignments to 
address impacts on flooding in the Nepean River. 
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Item  Comment Consultation 
Clause 16 – consultation with public authorities other than councils 
Clause 16 of the ISEPP states that a 
consent authority must not carry out any 
of the following development without 
giving written notice to the specified 
authority and taken their responses into 
consideration: 
 
(a)  development adjacent to land 
reserved under the National Parks and 
Wildlife Act 1974 – the Department of 
Environment and Climate Change [now 
the Office of Environment and Heritage]. 
 
(b)  development adjacent to a marine 
park declared under the Marine Parks 
Act 1997 – the Marine Parks Authority. 
 

(c)  development adjacent to an aquatic 
reserve declared under the Fisheries 
Management Act 1994 – the 
Department of Environment and Climate 
Change [now the Office of Environment 
and Heritage]. 
 
(d)  development in the foreshore area 
within the meaning of the Sydney 
Harbour Foreshore Authority Act 1998 – 
the Sydney Harbour Foreshore 
Authority. 

 

The proposal is not adjacent to land 
reserved under the National Parks and 
Wildlife Act 1974 

The proposal is not adjacent to a 
declared a marine park declared under 
the Marine Parks Act 1997  
 

The proposal is not Adjacent to an 
aquatic reserve declared under the 
Fisheries Management Act 1994 
 

The proposal is not in the foreshore 
area within the meaning of the Sydney 
Harbour Foreshore Authority Act 1998 
 

 

N/A 

N/A 

N/A 

N/A 

Nepean River Green Bridge  90 
Review of Environmental Factors 



 

Item  Comment Consultation 
(e)  development comprising a fixed or 
floating structure in or over navigable 
waters – the Maritime Authority of NSW. 
 

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

The proposal comprises a fixed structure 
(for example, a bridge) over navigable 
waters. In accordance with clause 17 of 
ISEPP, Roads and Maritime, the proponent, 
is not required to consult with itself in 
regards to the proposed development. 
However, internal consultation with the 
Maritime Division of Roads and Maritime 
has been undertaken. 
The proposal is not a development for the 
purposes of an educational establishment, 
health services facility, correctional centre or 
group home, or for residential purposes. 

An email describing the proposal was sent to  
Maritime Division of Roads and Maritime on 1 May 
2014 followed by an email on 13 June 2014 with 
an update to the design.  
 
No comments specific to this clause were received. 

N/A 
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5.5 Government agency and stakeholder involvement 
TfNSW, Penrith City Council, Roads and Maritime representatives, and the Local 
Chamber of Commerce formed part of the Nepean River Green Bridge Steering Group 
and were involved in the selection of the preferred location and design of the bridge.  
 
The proposal would involve both dredging and reclamation work. Under Section 199 
of the Fisheries Management Act 1994 (FM Act), Roads and Maritime is required to 
give written notification to the Minister for Fisheries (which can be done by notifying 
NSW DPI (Fisheries)), of any proposed dredging or reclamation work. Roads and 
Maritime must also consider any responses in accordance with Section 199 of the FM 
Act. An email describing the proposal and requesting feedback from NSW DPI 
(Fisheries) was sent on 1 May 2014 followed by an email on 13 June 2014 with an 
update to the design. DPI (Fisheries) responded requesting a copy of the draft REF for 
comment.  
 

5.6 Ongoing or future consultation 
Roads and Maritime would continue to consult with key stakeholders as the proposal 
progresses. This review of environmental factors will be placed on public display to 
provide the community with the opportunity to comment. 
 
Following public display, submissions will be collated and a submission report would 
then be prepared to address all issues raised by stakeholders. The submission report 
would be made public via the Roads and Maritime website. The community will be 
informed of any design changes that are adopted to address community concerns. In 
addition, the following consultation activities would be undertaken: 
 
• Meetings with Penrith City Council and other relevant stakeholders 

including government agencies, utility providers and community 
stakeholders as required 

• The provision of project updates to the local community during the 
construction planning stage and the construction period 

• Updates on the Roads and Maritime project webpage, as required. 
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6 Environmental assessment 
This section of the REF provides a detailed description of the potential environmental 
impacts associated with the construction and operation of the proposal.  All aspects of 
the environment potentially impacted upon by the proposal are considered.  This 
includes consideration of the factors specified in the guidelines Is an EIS required? 
(DUAP 1999) and Roads and Related Facilities (DUAP 1996) as required under clause 
228(1)(b) of the Environmental Planning and Assessment Regulation 2000. The 
factors specified in clause 228(2) of the Environmental Planning and Assessment 
Regulation 2000 are also considered in Appendix E.  Site-specific safeguards are 
provided to ameliorate the identified potential impacts. 
 

6.1 Socio-economic and land use 
6.1.1 Methodology 
Elton consulting undertook a social and economic impact assessment of the proposal 
(Elton Consulting 2014; Appendix G). 
 
The report assesses the potential for socio-economic impacts, benefits and issues that 
may arise as a result of the construction and ongoing use of the proposed bridge and 
recommends measures to minimise any adverse impacts.  
 
The assessment was based on Roads and Maritime’s Environmental Impact 
Assessment Practice Note for Socio-economic assessment (Roads and Maritime 
2013), which provides guidance on the level of socio-economic impact assessment 
required. For the purposes of the assessment, it has been considered that the 
complexity and sensitivity of the proposal was ‘moderate’ based on completion of an 
initial scoping checklist in accordance with the Roads and Maritime practice note. The 
initial scoping exercise suggests that key social and economic issues of relevance for 
the proposal are likely to include: 

• Local employment and business impacts 
• Community health benefits 
• Changes to the unique character of a place / changes to the character of the 

local area 
• Changes in the way people access and use local facilities 
• Changes in travel patterns, cyclist facilities, pedestrian access and (possibly) 

parking 
• Changes in local amenity for some residents, including visual and landscape, 

noise, light spill, privacy and activity levels 
• Safety issues in bridge design 
• Construction impacts 
• Property acquisition. 

 
Based on these initial results, the following socio-economic factors were therefore 
considered in the assessment: 
 
• Vulnerable groups and their access to an area, service, facility or other aspect of 

concern 
• Groups, individuals and businesses potentially directly affected 
• Groups, individuals and businesses potentially indirectly affected 
• Services, businesses, facilities or other aspect of concern and their spatial 

location 
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• Access to and use of services, businesses, facilities or other aspect of concern 
• Patterns of moving around the community 
• Patterns of use of public spaces 
• Community values. 

 
Information to inform this study was obtained from a range of sources detailed in the 
References section of Appendix G. These include: 
 
• State and local government reports, plans, policies and web pages 
• Technical consultancy reports and plans 
• Australian Bureau of Statistics 2011 Census of Population and Housing 
• Outcomes of community consultation undertaken by Roads and Maritime and 

Penrith City Council for this proposal 
• Counts of pedestrians and cyclists using pathways near Victoria Bridge. 

 

6.1.2 Policy setting 
In addition to the Roads and Maritime Practice Note for socio-economic assessment, 
the assessment of the proposed development has been guided by a range of policies 
and plans prepared by local, State and Federal government agencies. Key planning 
and policy documents relevant to this proposal are summarised in section 2.1. The 
main policies and plans considered relevant to this assessment include: 
 
• ‘Our River’ Nepean River Master Plan, Penrith City Council (Clouston Associates 

2013) 
• Recreational and Cultural Strategy (Penrith City Council 2004) 
• NSW Bike Plan (NSW Government 2010) 
• Sub-Regional Bike Planning Study: Penrith (GTA Consultants 2009) 
• Walking, Riding and Access to Public Transport (Department of Infrastructure 

and Transport 2012) 
• NSW Long Term Transport Master Plan (NSW Government 2012) 
• Penrith Accessible Trails Hierarchy System (PATHS) (Penrith City Council 2011) 
• The Future of Penrith, Penrith of the Future (Campement Urbaine 2011). 
 

6.1.3 Existing environment 
Landuse 
The proposal is in the Penrith local government area (LGA). The locality is urban in 
nature and includes a mix of parklands generally located along the river, and 
developed residential and business areas. Penrith City Centre is located around one 
kilometre east of the proposed bridge location. The following major features are found 
within the locality of the proposed bridge (Figure 1-1 and Figure 1-2): 
 
• Residential areas to the south east and west. 
• Parklands along the eastern (Tench Reserve) and western (River Road Reserve, 

Regatta Park) banks of the river. 
• Pedestrian/cycle paths along both sides of the river, incorporating sections of the 

Great River Walk, which includes seven kilometres of walking tracks along the 
Nepean River. 

 
Table 6-1 identifies the current land use of the proposal sites: 
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Table 6-1 Compound and construction sites  
Proposal site location*1 Land use 
Compound/construction site 1; 
Location of eastern abutment and 
bridge approaches 

Private property (former Log Cabin site) 
Crown Land 
Parkland 
Road reserve (Memorial Avenue) 

Compound/construction site 2; 
Location of western abutment and 
bridge approaches 

Parkland (River Road Reserve) 
Road reserve (Punt Road) 

Compound/construction site 3 Parkland (Tench Reserve) 
Compound/construction site 4 Parkland (Tench Reserve) 
Carpark (River Road) Car park facility 

*1 Refer to Table 3-8 for details of locations 
 
Population profile 
The following community profile is based on data from the Australian Bureau of 
Statistics (ABS) 2011 Census of Population and Housing. Much of the proposed bridge 
location lies within two Census small areas (Figure 6-1).  
 

 
Figure 6-1 Small area census locality boundaries (Elton Consulting 2014) 
 
Each of the riverside localities shown in Figure 6-1 contains about 400 residents to 500 
residents. The age profiles of residents in these localities are broadly similar to those 
of the wider Penrith LGA and Sydney, except that there are higher proportions of 
people aged 65 years and over living in these localities. These older residents 
contribute to a higher median age of residents within these riverside localities (37 years 
for Emu Plains and 40 years for the Penrith locality), compared with Penrith LGA as a 
whole (34 years) and Sydney (36 years).  
 
The Emu Plains locality has a relatively smaller proportion of young adults (aged 18 
years to 24 years) than the comparison areas. The Penrith riverside locality shows a 
relatively smaller proportion of residents in the prime of their working lives (aged 25 
years to 54 years). 
 
Other features of the local populations include: 
 
• Both the Emu Plains and Penrith riverside localities have smaller proportions of 

family households than the average for Penrith LGA, but the proportions of 
family households are comparable to Sydney. The household structure within the 
Emu Plains locality is very similar to Sydney overall 

Nepean River Green Bridge  95 
Review of Environmental Factors 



 

• Couples with children make up the main family type across all areas. However, 
the Emu Plains riverside locality is characterised by a smaller proportion of 
couples with children and a higher proportion of single parent families than the 
other areas 

• Consistent with its median age (40 years), the Penrith riverside locality has a 
greater proportion of lone person households and a greater proportion of couples 
without children than other areas  

• Both riverside localities have relatively smaller proportions of residents born 
overseas and as a result, smaller proportions of households where a language 
other than English is spoken, compared with the Penrith LGA as a whole and 
Sydney  

• The pattern of employment is broadly similar across all comparison areas, 
although unemployment rates are higher in the Emu Plains riverside locality, and 
median household incomes are correspondingly lower 

• Housing styles in the Penrith riverside locality are primarily detached dwellings, 
with relatively small proportions of semi-detached dwellings and apartments. 
There is greater housing diversity in the Emu Plains riverside locality, with a mix 
of apartments, semi-detached and detached dwellings. This, in part, reflects the 
area’s more recent development 

• There is a relatively high proportion of home ownership in the Penrith riverside 
locality, while the Emu Plains locality contains a significantly higher proportion of 
renters 

• Relatively high levels of need for assistance with core activities in the Emu 
Plains locality 

• Rates of vehicle ownership are relatively high in both the riverside localities, 
compared with the Penrith LGA as a whole and Sydney. 

 

Economic Characteristics 
Penrith City Council’s economy.id website (http://economy.id.com.au/penrith) states 
that the City of Penrith generated 1.6 per cent of the NSW Gross State Product (GSP) 
of $7.24 billion in 2013 and accounted for more than 71,000 jobs across 12,380 
businesses. The number of jobs in the area has grown slowly since 2001 and 
represents about two per cent of the NSW labour force. 
 
The largest industries by employment in the area are health care and social assistance, 
followed closely by retail trade. Manufacturing and education and training each 
contribute around 10 per cent of total jobs. 
 
In terms of output, manufacturing represents 23 per cent of total output in the LGA, 
followed by construction at 14 per cent. Almost one quarter of all businesses in the 
LGA are in the construction industry, with real estate and transport and warehousing 
making up another 20 per cent of businesses. The size of the construction and real 
estate industries reflect the strong growth that has been occurring in western Sydney. 
 

Social and cultural setting 
The Nepean River has been integral to the establishment of Penrith, its local economy, 
tourism and recreational activities. Boat races have been held on the river since the 
mid-1800s, with numerous state and international competitions including the 2000 
Olympic rowing events.  
 
The study area consists mainly of open space parklands along the eastern and western 
banks of the Nepean River and freestanding residential homes “set on generous blocks 
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of land with fine, leafy gardens within a predominantly quiet, suburban atmosphere 
overlooking the river” (KI studio 2014). Two historic buildings on the western bank, 
known as Emu Hall and 4 Punt Road, recall the history of this foreshore area, as does 
the Explorers’ Memorial on Memorial Avenue.  
 
Although the steepness of the riverbanks limits use of the parklands for some active 
recreational activities, the Urban Design, Landscape Character and Visual Impact 
Assessment report also notes that “the parklands are popular destinations for picnics 
and ‘day out’ experiences, whilst aquatic activities include rowing and canoeing, water 
and jet skiing, power boats etc. provide for active recreation”. 
 
The social, cultural and recreational values associated with this locality are further 
articulated in community feedback and incorporated into the design principles of 
Penrith City Council’s ‘Our River’ Nepean River Masterplan (November 2013). The 
community particularly values: 
 
• The ability to access and use the river 
• Facilities that encourage active uses in and around the river 
• Facilities and activities which encourage the celebration of a shared culture and 

history in a safe, attractive and healthy environment. 
 
Penrith City Council’s plans to implement the Masterplan, through upgrades to facilities 
and the natural environment of the parks and reserves in this locality, would build on 
the sense of place and its importance for the local and wider regional community. 
 
Social infrastructure 
There are many local and regional community facilities within Penrith and to a lesser 
extent in Emu Plains. Many are located within one kilometres to two kilometres of the 
proposed bridge site and are accessible on foot or by bicycle using a relatively well 
developed network of shared pathways. Victoria Bridge currently provides pedestrian 
access to all facilities (Table 6-2).  
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Table 6-2 Social Infrastructure 
Community facilities 
and services 

Comment 

Shopping Penrith CBD contains several distinct shopping precincts, including 
Street shopping precinct and the Nepean Shopping Village.  

the large Westfield Centre, the wider High 

Transport and access The area near the proposed Nepean River Green Bridge is serviced by buses travelling between Penrith CBD and 
Emu Plains, Emu Heights and Leonay. 
 
Shared pedestrian and cyclist pathways link the river foreshore parks and Nepean Avenue with the CBD and other 
parts of the city. The proximity of residential areas to the CBD and attractive river walks contribute to relatively 
high levels of usage. 
 
These popular walking and cycling pathways attract users from local neighbourhoods and the wider area. Some 
users currently drive and park before walking and cycling. Public parking is available at River Road Reserve, 
Tench Avenue, at the Penrith Rowing Club and in the nearby recreation area. Street parking is also possible along 
Memorial Avenue, River Road and Nepean Avenue. 
 
Historical data on the pedestrian / cyclist use of the shared pathways near Victoria Bridge is not available. 
However, counts were carried out for one week in mid February 2014. Results are presented in section 6.4. The 
counts show that the existing shared pathway network and footpaths are very well used, with more than 450 
pedestrians counted each weekday and 650 pedestrians to 850 pedestrians using the pathways on each day of 
the weekend. The most popular paths are at the southern end of Nepean Avenue entering the reserve, but use 
appears to be fairly consistent at all three count sites. The paths are less well used by cyclists, with the eastern 
side of Victoria Bridge attracting about 100 cyclists most weekdays and 110 cyclists to 120 cyclists on the 
weekend. The southern end of Nepean Avenue attracts higher numbers of cyclists (about 160) on weekends, 
while the western route attracted only about 20 cyclists to 50 cyclists during the week and around 65 cyclists on 
the weekend. 

 
Use of the paths was found to vary across the day and the week. Morning and afternoon peaks are consistent with 
commuting and school pick up times. Tuesday evening appears to be a popular time for a large group walking 
activity. The afternoon / evening peak use continues until after 8pm at this time of year (February), indicating the 
paths are used outside commuting hours for exercise. Weekend use is predominantly during the mornings. 
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Community facilities 
and services 

Comment 

 
Community facilities There are a number of community facilities located in both Penrith and Emu Plains which are within walking and 

cycling distance of the existing bridge and the proposed new bridge. Within Penrith, Council Chambers, the Joan 
Sutherland Performing Arts Centre, Penrith Library, Senior Citizens’ Centre, the Penrith Community Health Centre 
and a number of State and Federal government’s service providers are centrally located within the CBD. 

Parks and open space There are a number of parks and outdoor recreation spaces located along the Nepean River and in nearby Penrith 
and Emu Plains. River Road Reserve and Tench Reserve, with its Memory Walk, are located on the western and 
eastern banks of the Nepean River respectively. These parks are part of the popular Bridge to Bridge Walk - a 
seven kilometre loop from Victoria Bridge to the M4 bridge crossing, and also make up an important part of the 
Hawkesbury-Nepean Great River Walk. 
 
Regatta Park, Sandy Brennan Reserve, Weir Reserve and Woodriff Gardens are other large areas of open space 
along or near the river. 
 
Penrith City Council’s ‘Our River’ Nepean River Master Plan (November 2013) includes proposals to upgrade and 
embellish areas of open space along river banks in the vicinity of the Nepean River Green Bridge site to attract 
users, improve the visitor experience and encourage residents to engage with the river. Play facilities, sporting 
and event space, cafés, restaurants, toilets, viewing and event decks at the water’s edge and improved 
connections to the Regional Art Gallery are planned, to improve local amenity for those using these open spaces. 

Leisure and cultural 
activities 

In addition to areas of open space, a number of major sporting and leisure facilities and clubs are easily 
accessible to the proposed bridge site. Penrith contains several large regional sporting and entertainment 
facilities, including Penrith Showground, Penrith Swimming Centre, and Penrith Whitewater Stadium, Centrebet 
Stadium, Penrith Panthers Rugby League Club, Panthers’ World of Entertainment, Penrith RSL and Penrith 
Bowling Club.  
 
The Nepean River is a major venue for local, regional and international sporting activities. Penrith Rowing Club 
and Nepean Rowing Club both operate from sheds on the north eastern side of Victoria Bridge, along Bruce Neale 
Drive. Members use the river for training and racing, although most competitions now are held at the Penrith 
Lakes facility to the north. Penrith Whitewater Stadium and Penrith International Regatta Centre are located five 
kilometres to the north. 
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Community facilities 
and services 

Comment 

 
Cinemas ar
include the 
 

e located within Penrith Westfield. Cultural facilities within walking distance of the proposed bridge site 
Dame Joan Sutherland Performing Arts Centre and the Penrith Regional Art Gallery. 

Childcare facilities There are two child care facilities located within about one kilometre of the proposed bridge location (one in 
Penrith and one in Emu Plains), and another five childcare centres located within two kilometres of the site. 
  

Schools While there are no primary schools within easy walking distance of the proposed bridge site, there are two high 
schools located nearby in Emu Plains – Nepean High School and McCarthy Catholic College. The Draft Transpo
Study (AECOM 2012) reports that students from McCarthy College use Victoria Bridge to access sporting faciliti
and the CBD in Penrith.  

rt 
es 

 
Emergency Services 

 
The closest emergency services to the proposed bridge are located in Penrith, where there is a fire station and 
police station located within the same site. An ambulance station is located near the CBD, around 700 metres to 
the south-east of Victoria Bridge.  
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Pedestrian and road safety 
The existing footpath on the southern side of the Victoria Bridge carriageway is narrow 
(about 1.3 metre – 1.5 metres wide), does not offer adequate separation distance of 
pedestrians from vehicle traffic, and does not comply with current standards for cyclist 
infrastructure. Cyclists are required to dismount and walk across the bridge, although 
signage is poor and some cyclists ride on the footpath or cycle on the roadway. These 
factors are behind community calls for a safer crossing and provide the main 
justification for the proposed dedicated pedestrian and cyclist crossing, known as 
Nepean River Green Bridge. 
 
In addition to the shared pathways through the river parks and reserves, a pathway on 
the eastern side of the river runs beneath Victoria Bridge at river level. This path forms 
part of the Great River Walk and provides a safe way for pedestrians to avoid crossing 
the Great Western Highway. 
 
Accident statistics collected by Roads and Maritime for the five year period 1 July 2008 
to 30 June 2013 for the section of the Great Western Highway 80 metres west of Bruce 
Neale Drive to Punt Road shows four crashes and three casualties within this 60 
kilometres per hour zone, none involving pedestrians or cyclists. 
 
However, AECOM data reported in the Draft Transport Study (AECOM 2012) refers to 
several accidents involving pedestrians and cyclists. The information collected for the 
AECOM report was for the five year period prior to the completion of the 2012 report.  
A map shows other accident locations involving bicycles at the Great Western Highway 
opposite Bruce Neale Drive, along Mulgoa Road, and a pedestrian accident at the 
corner of the Great Western Highway and River Road, Emu Plains. Other pedestrian 
and cycle accident sites are shown within the Penrith CBD (Figure 2-1). 
 

6.1.4 Potential impacts 
Land use 
During construction, access to sites 1 and 2 and potentially 3 and 4 if these are required 
would be restricted to the general public. This would temporarily remove small sections 
of parklands for public use. This would have minimal impact considering the extent of 
parklands along the river in the locality. The building on the former Log Cabin site 
would also be demolished and the site used for construction purposes. The former Log 
Cabin Inn burnt down in 2012 and is no longer used and therefore construction would 
not have any impacts on the use of this property. 
 
The eastern approach of the bridge would go through the former Log Cabin site and 
require partial acquisition of the land as well as some Crown land along the banks of 
the river (Table 3-9). This would remove some land for any future development of the 
former Log Cabin site.  
 
The western approach to the bridge would use the Punt Road corridor and therefore 
land use impacts would be minimal. Access to the park for council vehicles and utility 
providers would be maintained as well as to the driveways of private properties. The 
bridge piers would only remove a small amount of parkland use. 
 
Socio-economic 
Some of the issues raised by stakeholders and community members highlight 
concerns about the potential for the proposal to have social impacts, particularly for 
residents living in areas near the preferred location.  
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For the purposes of the analysis, the assessment of impacts and benefits examines 
the potential for impacts on the main stakeholder groups affected by this proposal. 
These include: 
 
• Residents living near work compounds and the construction sites 
• Residents living near the proposed bridge and along its access routes 
• River racing clubs and other river users  
• Residents and employees wishing to utilise the proposed bridge and shared 

pathways for exercise, commuting and leisure activities 
• The wider Penrith community and visitors to the area. 

 
Key socio-economic benefits and impacts of the proposal are summarised in Table 6-3 
and detailed in Appendix G. 
 
Construction Impacts 
Construction is expected to take about 18-24 months and would cause temporary, but 
substantial, disturbance for some local residents, particularly those living near the 
construction compounds and work sites, such as at intersection of Nepean and 
Memorial Avenues, near the Punt Road corridor and identified alternative compound 
sites (ie site 3 or 4 if required). Impacts on river and foreshore users would also be 
expected during the construction period, with some restrictions to river and foreshore 
access near the bridge site. Some river activities would continue to be allowed during 
the construction period, albeit with restricted access and safety signage in place. 
Construction noise impacts and traffic and access impacts are further discussed in 
section 6.5 and section 6.4 respectively. 
 
Construction benefits 
Construction of the Nepean River Green Bridge would create employment 
opportunities during design and construction. Some of these jobs may be available for 
local residents. Employees working on the bridge construction would also contribute 
to local economic activity through patronage of businesses in and around the Penrith 
CBD, including retail and fuel outlets and other suppliers. 
 
Operational impacts 
The proposal is expected to create a relatively small number of social impacts. These 
are likely to have the greatest potential for impact on residents living nearest to the 
proposed bridge site. 
 
Visual impacts are discussed in section 6.2. The Visual Impact Assessment concludes 
that there would be high visual impacts in two locations as a result of this proposal. 
The highest visual impacts would be experienced at properties closest to the bridge, 
including the former Log Cabin site on the eastern side of the river, and the historic 
Emu Hall and No. 4 Punt Road residences near the bridge’s western approach. While 
the former Log Cabin site is currently unused, any future use would be influenced by 
the presence of the bridge in the visual foreground. Emu Hall is privately owned and 
understood to be intermittently occupied, while No. 4 Punt Road is tenanted. The 
proximity of these properties to the bridge and its access paths and the need to remove 
established screening vegetation during construction would create high visual impacts 
for residents. The Visual Impact Assessment notes, however, that impacts would be 
balanced to some extent by advantages for the community and users associated with 
the “greater exposure of these historic properties, enriching the urban fabric of the 
Great River Walk and reinforcing the identity of Penrith to the greater community”.  
In summary, for residents living nearest the bridge, the landmark structure would have 
high to moderate-high impacts on views of the river. Individual interpretations of visual 
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impact would also depend on factors such as individual perceptions of the bridge 
design, the desirability of a new crossing, likelihood of use, satisfaction with the 
consultation process and general feelings about change to this historic local area. 
 
There have been no forecasts of expected levels of increased pedestrian and cyclist 
traffic that would be generated as a result of the proposal. Should pedestrian and 
cyclist usage increase in response to the new bridge and cumulative embellishments 
along the river, this might be perceived by some local residents as adding an 
unwelcome level of increased activity to the otherwise relatively quiet neighbourhood. 
In some cases this could contribute to feelings such as stress, disturbance, loss of 
amenity or privacy and concerns about changes to the character of the area. However, 
as noted above, the paths and parklands along the river already attract large numbers 
of users for recreational and leisure uses, and any increases would need to be 
considered against existing levels of use. 
 
An increase in user numbers could be expected to contribute to a small increase in 
noise levels on a day to day basis over background levels, from voices of passing 
pedestrians, cyclists or people congregating on the bridge. 
 
During community consultation, some residents raised concerns about the potential 
for loss of privacy due to overlooking of properties by bridge users. It is understood 
that this issue has been largely avoided through changes to the bridge design and 
location (relocation of the eastern abutment further north away from residences) and 
the positioning of its viewing platforms. Properties on the western bridge approach are 
more at risk of experiencing privacy impacts as the pathways would pass directly along 
their boundaries and existing screening vegetation would need to be removed during 
construction. Detailed design would include the development of a landscape plan that 
would include provision of vegetation screening.  
 
The bridge would be lit at night to enhance its appearance and provide safety after 
dark. Residents most likely to be affected by light spill are those closest to the bridge 
site, along Nepean Avenue. The proposed bridge location was selected over other 
sites, in part to minimise the potential for disturbance to local residents from the effects 
of overlooking and lighting. The detailed design process would include identification of 
appropriate lighting to minimise any light spill on local residents. 
 
While several project objectives aim to attract users to the bridge and its environs, 
there are no forecasts available for the expected level of increase in user numbers, 
traffic and associated parking needs. Increases in traffic and parking demand could 
create disturbance for residents in the vicinity of existing parking areas and bridge 
access routes. 
 
However, neither Penrith City Council nor Roads and Maritime have expressed 
concerns that parking is currently an issue in the area, nor is there evidence that this 
issue was raised during community consultations or feedback. There is also no 
indication that user numbers are expected to increase to such an extent that additional 
parking would be required. Traffic and access impacts are further discussed in section 
6.4. 
 
Several community safety issues were raised through the community consultation 
feedback, including the need for good lighting and the incorporation of throw screens. 
Chapter 3 and Appendix H provide an indication of the style of design, including safety 
barriers, viewing platforms and shade screens incorporated in the bridge design. 
Detailed design would consider the need for additional safety measures in order to 
avoid accidental or intentional falls and/or jumping. 
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Operational benefits 
Overall, the project is considered to have the potential for a wide range of benefits to 
the residents of Penrith and Emu Plains, to the wider Penrith community and to visitors 
to the area. These benefits arise for several reasons, not only the road safety 
improvements but also due to its proximity to the centre of Penrith and the potential for 
the project to encourage greater pedestrian and cyclist access between residential 
areas and the CBD and for recreational activities along the river itself.  
 
The scale and design of the bridge and its location on the popular Bridge to Bridge 
Walk along the Nepean River and the Great River Walk, creates substantial 
opportunities for the bridge to attract interest from the wider community and to 
encourage new pedestrians and cyclists to use the local network of shared paths for 
recreational, commuting and other trips. The opportunities for the project to be more 
than simply a replacement for the crossing at Victorian Bridge are signalled in the 
project objectives, including the desire for an ‘iconic bridge’, a ‘regionally significant 
structure’, ‘opportunities for people to engage with the river’, a crossing that is 
‘comfortable and safe to use’ and ‘a destination’. There is the potential for the project 
to become a destination for residents and visitors, and eventually to contribute to a 
new identity, or sense of place, for Penrith. 
 
The proposal also has a strong likelihood of being integrated into existing and planned 
future parks and recreational areas alongside both banks of the river at this location, 
given the commitment expressed by Penrith City Council to upgrading these areas in 
the ‘Our River’ Master Plan (Clouston Associates, 2013). Amongst the proposed 
upgrades, there may also be opportunities for new business ventures to service the 
users of the river foreshores and bridge crossing.  
 
To the extent that the bridge is able to encourage existing and new users to walk or 
cycle into Penrith or as a form of exercise, recreation or active transport, the project 
would be expected to generate community health benefits. The social benefits of active 
transport (walking and cycling) are well documented and recent government efforts to 
incorporate active transport in the design of communities and community infrastructure 
(Department of Infrastructure and Transport, 2013; SWSAHS, 2009) reflects these 
recognised benefits. 
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Table 6-3 Summary of identified benefits and impacts on relevant stakeholder groups 
Identified benefit or impact Stakeholder group impacted 
Construction phase  
Benefits  
Property impacts -
abutment 
 

 Successful negotiations to acquire land for eastern approach and • 
• 

Land owner 
Penrith City Council 

Potential local employment opportunities during design and construction.  
 
Employees working on the bridge construction would also contribute to local economic 
activity through patronage of businesses in and around the Penrith CBD, including retail 
and fuel outlets and other suppliers. 
 

• 
• 

Local population 
Local businesses 

Impacts  
Temporary property impacts due to ancillary facilities • 

• 

• 

Residents living near construction 
compounds 
Residents wishing to access streets near 
construction sites 
River users 

Noise, vibration dust, parking, heavy vehicle movements and other impacts on local • Residents living near construction 
amenity and quality of life near ancillary facilities. compounds 
 • Residents wishing to access streets near 
Temporary changes to foreshore and river user access 

• 
construction sites 
Foreshore and river users 

Operational phase  
Benefits  
Improved safety environment for pedestrians and cyclists, including: 

• greater separation of pedestrians and cyclists 
• reduced potential for accidents 
• improved crossing experience 

• 

• 
• 

Pedestrians and cyclists, both existing 
and new users of all ages 
Drivers 
Residents of the wider Penrith 
community and visitors 
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Identified benefit or impact Stakeholder group impacted 
Improved accessibility from residential areas to Penrith CBD and around riverside 
environs: 

• highly accessible location connecting to good quality paths and roads 
• designed to be accessible to all users, including cyclists, people with prams, 

wheelchairs and scooters 
• potential for built environment improvements to provide liveability and health 

benefits 
 

• Pedestrians and cyclists, both existing 
and new users of all ages 
 

Potential to increase recreational cycling and walking through good quality links and 
design, build on high levels of existing usage and establish Nepean River Green Bridge, 
and the Bridge to Bridge loop, as a recreational and social destination 
 

• 

• 

• 

 

Pedestrians and cyclists, both existing 
and new users of all ages 
Residents wishing to utilise the new 
bridge and shared pathways for exercise, 
commuting and leisure activities 
The wider Penrith community and visitors 
to the area 

Expected community health benefits from more pedestrian and cycling activity, including: 
• improved physical and mental health 
• management of weight and obesity 
• contributions to social cohesion and personal wellbeing 

 

• 

• 

Pedestrians and cyclists, both existing 
and new users of all ages 
Residents of surrounding communities 

Contribution to a new focal point, identity and sense of place for Penrith 
Cumulative benefits with planned Council upgrades to surrounding parklands 
environments, including improved connectivity 
 

• Residents of the wider Penrith 
community and visitors to the area 

Potential increase in tourism and visitors • 

• 

 

Continued use by rowers and other river 
users 
Residents of the wider Penrith 
community and visitors 
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Identified benefit or impact Stakeholder group impacted 
Business opportunities arising from the project include: • Owner of former Log Cabin site 

• Potential for new business offering  • Potential new business owner/s 
• Possibility for future redevelopment of former Log Cabin site 
• Future initiatives by Penrith City Council to embellish and upgrade parklands 

activities 
Impacts  
Visual and landscape character • Most significant impacts likely to be 

• Impacts to views. Bridge location and design elements adjusted in response to experienced at: 
community feedback about visual impacts  • -1 Nepean Avenue 

• Significance of impacts is subjective • -Punt Road historic buildings 
• -former Log Cabin site 

Increased pedestrian and cyclist traffic • Pedestrians and cyclists 
 • Local residents 

Noise from voices associated with increase in users and location of bridge near • Local residents 
residences 
Privacy:  • Residents living nearest bridge on both 
Bridge siting and design elements adjusted in response to community feedback about eastern and western riverbanks 
privacy loss 

Light spill: • Residents living nearest bridge on both 
Potential light spill onto nearby properties. The lighting would be finalised during the eastern and western riverbanks 
detailed design phase with consideration to local amenity and residents 
Community safety: • Bridge users 
Detailed design phase to confirm safety of bridge design and consider the need for • River users 
additional safety measures • Wider Penrith community 
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6.1.5 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Local 
amenity 

The detailed design will investigate 
measures to minimise the potential for 
lighting to adversely impact on the 
nearest properties.  

Roads and 
Maritime 

Detailed 
Design 

Local 
amenity 

The detailed design will investigate 
the need for further privacy measures 
including vegetation screening, in 
particular for residences along Punt 
Road. 

Roads and 
Maritime 

Detailed 
Design 

Community 
safety 

The detailed design phase will further 
investigate the need for community 
safety measures. 

Roads and 
Maritime 

Detailed 
Design 

Community 
consultation 

Community consultation will be 
undertaken in accordance with the 
Roads and Maritime Community 
Involvement Practice Notes and 
Resource Manual. 

Contractor Pre-
construction 
and 
construction 

Community 
Consultation 

A Communication Plan will be 
prepared and included in the CEMP.  
The Communication Plan will include 

Contractor Pre-
construction 

(as a minimum): 
• A map identifying locations of 

potential adjacent residence. 
• An evaluation of the potential 

impacted properties at the 
different stages of the 
construction activities.   

• Requirements to provide details 
and timing of proposed activities 
to affected residents  

• Procedure to notify adjacent land 
owners or users for changed 
conditions during the construction 
period such as traffic, pedestrian 
or driveway access. 

The communications plan will be 
prepared in accordance with G36 
requirements and RMS Community 
Engagement and Communications 
Manual (2012c). 

Complaints 
procedure 

A complaints handling procedure and 
register will be included in the CEMP 
and maintained for the duration of the 

Contractor Pre-
Construction 

project.  The  complaints  procedure is 
to include contact name and contact 
details for complaints 
 

Community 
Consultation 

Residents will be informed prior to any 
interruptions to utility services that 

Contractor Construction 
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Impact Environmental safeguards Responsibility Timing 
may be experienced as a result of 
utilities relocation. 

Community 
consultation 

Road users, pedestrians and cyclists 
will be informed of changed 
conditions, including likely disruptions 
to access during construction. 

Contractor Construction 

Local 
amenity 

Fencing with material attached (eg 
shade cloth) will be provided around 
the construction compounds to screen 
views of the construction compounds 
from adjoining properties. 

Contractor Construction 

 

6.2 Landscape character and visual amenity 
6.2.1 Methodology 
KI Studios undertook an urban design, landscape character and visual impact 
assessment for the proposal (Ki Studios 2014; Appendix H).  
 
The assessment is based on Roads and Maritime Guidelines, specifically Guidelines 
for landscape character and visual impact assessment. EIA-N04,Version 2.0 (Roads 
and Maritime 2013). 
 
It took into account both the landscape character impact and the visual impact:  
 
• The landscape character impact is based on the combination of an area’s built, 

natural and cultural character and sense of place. It is measured by the 
combination of the area’s sensitivity and the magnitude of the proposal (scale, 
character and distance). As part of the sensitivity assessment, public perception 
of the project, its absorption capacity and the area’s significance -whether local, 
regional or national - were taken into account. 

• The visual impact is based on specific viewpoints, taking into consideration the 
sensitivity of the viewer, as well as the visual effect or magnitude of the proposal 
based on scale, distance and contrast. In order to assess the visual impact, a 
Visual Envelope Map (the proposal’s visual catchment) was prepared. The visual 
catchment is defined either by topographical features, built form elements or 
screening vegetation. In order to determine the visual impact, sensitivity values 
were assigned to the various viewpoints. The selected viewpoints are 
representative of the various landscape character zones identified within the 
visual catchment of the proposal. Hence, a number of landscape character 
zones were omitted since there would be no exposure to these areas, resulting 
in a negligible visual impact. A rating was assigned to each viewpoint and refers 
to the quality of the existing view and how sensitive the view is to the proposed 
change. Visual sensitivity is related to the direction of view and the composition 
of the view. The sensitivity rating, combined with the visual magnitude of impact 
rating, determines the visual impact for each viewpoint. 

 
Figure 6-2 illustrates how the level of sensitivity and magnitude are combined to 
achieve an overall level of impact for both the landscape character impact and the 
visual impact in accordance with the Guideline for Landscape Character and Visual 
Impact Assessment, EIA-N04 (Roads and Maritime 2013). 
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Figure 6-2 Sensitivity and magnitude matrix 
 
The report also discusses distant locations that have direct view corridors toward the 
proposal, such as is the case from the M4 Motorway Mount Portal Lookout and from 
the city centre. 
 

6.2.2 Existing environment 
Landscape setting and character zones 
Due to the significance and scale of the project, three assessment corridors were 
identified, an ‘inner corridor’ comprising of those properties within the immediate 
vicinity of the proposal site, likely to be impacted, and two ‘outer corridors’ (to either 
side of the ‘inner corridor’) where impacts are likely to be less. A more detailed 
assessment was undertaken for the ‘inner corridor’, identifying landscape character 
zones whilst a more simplified approach was undertaken for the assessment of the 
‘outer corridors’, which are divided into urban areas defined by roads.  
 
The three corridors identified are (Figure 6-3):  
 
• The Nepean River Corridor (inner corridor), consisting of those areas directly 

interfacing with the river  
• Penrith Corridor (outer corridor to the east) 
• Emu Plains Corridor (outer corridor to the west).  
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Figure 6-3 Landscape character assessment corridors (Ki Studios 2014) 
 
These corridors have been sub-divided into landscape character zones which are 
areas that have relatively consistent characteristics in terms of natural resources, built 
form, landform, land use and vegetation patterns. These are illustrated in Figure 6-4 
and described in Table 6-4 along with their key design principles. 
 
Two key areas well beyond the proposal’s site were also identified, specifically views 
from the escarpment and from the M4 Motorway crossing. These are described in 
Table 6-4. 
 



 

 
Figure 6-4 Landscape character zones (KI Studios 2014) 
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Table 6-4 Landscape character zone descriptions 
Corridor Landscape 

character zone 
Description 
 

Key design principles 
N

ep
ea

n 
R

iv
er

 c
or

rid
or

 

1 – The River As a major natural resource of Penrith and Emu Plains, this 
section of the Nepean River provides the setting for a number of 
recreational water activities with rowing at the forefront which 
commenced 125 years ago. The river also provides an 
important backdrop for the recreational activities along the shore 
front and gives Penrith part of its identity. 
 

• 
• 
• 
• 

• 
• 

Minimise impacts to the rowing course  
reinforce the iconic sense of place of the river 
compliment the Great River Walk 
exploit views of the Nepean Valley and adjacent 
Victoria Bridge 
relate to the horizontality of the waterway 
design the structure clear of the 1:2000 flood level 
to minimise any impacts on flooding.  

2 – The Bridges This zone has been identified due to its significance within the 
setting, composed of two bridges next to each other and 
creating a transport corridor. The Victoria Bridge carries the 
Great Western Highway and is of heritage significance, adjacent 
and to the north is the railway crossing.  
 

• 

• 

• 

Develop a superstructure that makes reference to 
the existing bridges 
create a structure that does not compete with the 
Victoria bridge 
consider measures for the public to visually 
engage from the new bridge with Victoria Bridge, 
including interpretative signage. 

3 – Nepean 
Rowing Club 

This zone comprises the Nepean Rowing Club and a section of 
the foreshore just north of the club. The club offers a 
picturesque setting with river and mountain views.  

• 

• 

• 

Ensure that picturesque views from the club 
house, in particular the outdoor terrace, are not 
adversely impacted 
ensure that the proposal does not impede the 
club’s rowing activities. The location of the 
proposal is within the finish zone of the rowing 
course for the only straight 5km course in Australia 
and the 2km, 8 lane championship courses. Hence 
ensure that any pylons do not conflict with the 
rowing courses 
consider relating to the rowing history of the river in 
the resolution of the bridge’s design.  

4 – The Log 
Cabin 

The Log Cabin was built in 1939 and reflects the rich history 
the overall site as a river crossing point. As the building was 
recently burnt down, there is an opportunity for a complete 
redevelopment of the site.  

of • 

• 

Consider the alignment of the bridge in context 
with the re-development opportunities of the former 
Log Cabin site 
consider the visual exposure of the bridge crossing 
to the site to enhance CPTED (crime prevention 
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Corridor Landscape 
character zone 

Description 
 

Key design principles 

• 

through environmental design) initiatives. The 
commercial nature of the site will likely promote 
visitors, enhancing self-surveillance 
consider opportunities to integrate built form 
elements of the bridge with the site’s re-
development as a coordinated and homogeneous 
urban fabric 

• 
• 

provide pedestrian access to the foreshore  
promote the site as a destination for visitors to 
enjoy the river and as a marker of the eastern bank 
crossing.  

5 – Residential 
East Bank 

Comprised by single and double storey homes set on generous 
leafy gardens, these properties overlook the Nepean River. 
Their river interface offering panoramic vistas strongly 
contributes to the quality and appeal and strongly contributes to 
the sense of place.  

• 

• 

• 

• 

• 

 

Respect the privacy of residences and consider 
the use of privacy screens 
consider noise impacts and ensure that gathering 
places are away from this zone 
limit any night time lighting impacts and carefully 
consider feature lighting so as not to dominate the 
overall setting 
consider landscape screening strategies to visually 
settle the eastern abutment and reduce visual 
exposure to residences 
evaluate strategies to maintain the alignment of the 
bridge away from residences. 

6 – Natural 
recluse 

This is a major green buffer along the river that forms part of the 
River’s floodplain.  The ecological role this zone plays in the 
whole river system is its main element, and the landscape 
character is of an informal nature.  

No further principles were identified for this zone. 

7 – 
Parklands/River 
Bank 

Located on the Emu Plains foreshore, River Road Reserve, 
informs a linear buffer to the river with extensive grassed slopes, 
picnic facilities and is a popular destination for locals and 
visitors. The park is part of the Great River Walk commonly 
used by joggers, walkers, families, scooters, bikes, and dog 

• 

• 
• 

Respond to the historic alignment of Punt Road in 
relation with the proposal’s alignment 
provide access to the foreshore park 
minimise any impacts to the avenue of trees 
marking Punt Road 
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Corridor Landscape 
character zone 

Description 
 

Key design principles 

walkers. The park has great significance to the history 
river crossing.  
 

of the • 

• 

consider landscape strategies to settle the 
approach structures to the bridge 
consider opportunities for the public to engage 
from the new bridge with the grassed areas to the 
north (natural amphitheatre). 

8 – Historic 
buildings 

Two historical properties, Emu Hall and no. 4 Punt Road are 
located on the upper slopes of the bank. Both buildings form an 
ensemble that contributes to the cultural identity of the setting.   
 

• 

• 

• 
• 

Limit any direct impacts to either property as a 
result of the proposal 
consider privacy issues in particular to the Emu 
Hall property 
evaluate opportunities for vegetative screening 
limit night-time glare issues as far as practical.  

Pe
nr

ith
 

9 – Northern 
Foreshore 

This open space parkland named Weir Reserve forms part of 
the open space system along the Nepean River. It provides 
access to the river’s foreshore, scenic vistas, open lawns with 
picnic areas and allows for active and passive recreation. This 
zone includes a foreshore walk that offers filtered views towards 
the river.  

No further principles were identified for this zone. 

10 – Central 
Open Space 

This area is a mix of open space and a motel complex, the 
Penrith Valley Inn.  
 
It should be noted that the Penrith of the Future the Future of 
Penrith Master Plan identifies a visual axis and potential 
pedestrian link between the city’s centre and the riverfront which 
diagonally bisects this area. As such, the future development of 
this area is critical in the implementation of the master plan. 
 

Evaluate the potential for future integration of the axis 
identified in the Penrith of the Future the Future of 
Penrith Master Plan.  
 

11 – Residential - 
Penrith 

Situated directly behind the foreshore residences identified in 
Character Zone 3, is this residential area of freestanding single 
and double storey homes set in leafy surroundings. It is spatially 
and visually detached from the riverside as the residences along 
the river (Character Zone 1) create a visual barrier towards the 
waterway.  
 

No further principles were identified for this zone. 
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Corridor Landscape 
character zone 

Description 
 

Key design principles 
Em

u 
P

la
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s 

12 – Nepean 
River Holiday 
Village 

Situated directly north of the railway line, this zone comprises of 
a holiday village. The site has access to the riverfront via the 
Natural Recluse, Character Zone 6, yet despite this link, it has 
little visual exposure to the riverfront and the railway 
embankment directly to the south creates a visual and spatial 
enclosure towards the proposal’s site.   
 

No further principles were identified for this zone. 

13 – Residential – 
Emu Plains 

Wedged between the railway corridor to the north and the Great 
Western Highway to the south and east, is this residential area 
of modest single and double storey homes set on generous 
properties with a typical suburban character. Included in this 
zone, is a park like open space buffer. The north of this zone is 
defined by a large grassed expanse devoid of any trees with 
back fences facing the open space buffer and the highway.  
 

No further principles were identified for this zone. 

14 – Regatta Park This extensive park has picnic and barbecue facilities, children’s 
playground and toilet facilities and offers filtered views towards 
the river. The park includes a large grass expanse for sport 
activities and stands of trees provide ample shade. The park is 
considered an important recreation space within Emu Plains. 
At the northern end of this zone and directly fronting the Great 
Western Highway, are two heritage properties which have been 
included within this zone. These heritage properties formed part 
of the former Union Inn. Today one of the properties is a ruin, 
whilst the other functions as a restaurant at the corner of the 
highway and York Street.  
 

No further principles were identified for this zone. 

15 – Emu Plains 
Riverfront 

To the south of Regatta Park is a residential area of which some 
homes front River Road, offering views towards the Nepean 
River. Along River Road is Penrith’s Regional Gallery and 
Lewers bequest and collection, a key point of interest along the 
Great River Walk.  

No further principles were identified for this zone. 
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Corridor Landscape 
character zone 

Description 
 

Key design principles 
Ar
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Tench Reserve Tench Reserve is a linear open space fronting the Nepean River 
with a variety of community facilities including boat launching, 
picnic areas, playgrounds and a shared path. Scenic views to 
the Nepean River are attainable at key locations, and in 
particular at the boat ramp grounds. The reserve is a popular 
recreation and gathering space for the community. The proposal 
would generally not be visible from this location except from the 
boat ramp. 

N/A 

Penrith Valley 
Bridge 

Directly south of Tench Reserve, the M4 Motorway crosses the 
Nepean River via the Penrith Valley Bridge. A shared path along 
the northern side of the bridge forms part of the Great River 
Walk and provides a critical pedestrian and cycle link for the 
community of Emu Plains.  
The proposal would be visible in the distance.  

N/A 

Mount Portal 
Lookout 

South of Penrith and within the Blue Mountains National Park is 
Mount Portal Lookout, situated on the edge of the escarpment 
offering excellent views of the Glenbrook Gorge and the Nepean 
River. The proposal would be visible in the far distance. 

N/A 

Woodriff Gardens This park is a popular recreational destination close to the city 
centre and this area could play a significant role in the further 
development of The Future of Penrith, Penrith of the Future 
Master Plan vision. No panoramic views to the river are 
attainable from this location. 

N/A 

 
 

Nepean River Green Bridge  117 
Review of Environmental Factors 



 

Visual envelope and viewpoints 
The Visual Envelope Map illustrating the locations of the key view points is shown in 
Figure 6-5. 
 

 
Figure 6-5 Visual Envelope Map (KI Studios 2014) 
 
A description and sensitivity of the various key viewpoints identified in Figure 6-5 are 
described in Table 6-5. 
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Table 6-5 Key viewpoints 
Viewpoint Category of 

viewer 
Element of the proposal visible Description Sensitivity 

1 - View looking south 
towards the weir with the 
railway bridge in the 
background.  

River Walk 
users, 
recreational 
activities. 

The proposal would be partially visible in 
the background behind the railway bridge.  

 

The visual sensitivity is considered high due 
to the scenic and recreational value of the 
setting.  

 

High 

2 - View from the 
outdoor terrace of the 
Nepean Rowing Club 
looking south-west  

 

Club users.  

 

The proposal would be partially visible in 
the mid-ground, behind the railway bridge.  

 

High due to the recreational value (alfresco 
dining) of the club facility.  

 

High 

3 - View from the 
eastern river bank, 
looking south-west.  

 

River Walk and 
boat users, 
recreational 
activities  

The proposal would be visible in the 
foreground, dominating the setting. The 
western approach would be partially 
screened by existing vegetation.  

The visual sensitivity is considered high due 
to the scenic and recreational value of the 
setting.  

 

High 

4 - View looking west 
towards the proposal’s 
eastern abutment from 
High Street. This view is 
along the visual axis 
identified in the Future of 
Penrith, Penrith of the 
Future Master Plan.  

Park and road 
users  

 

The eastern approach and main 
superstructure would be visible in the 
background.  

 

Moderate due to the transient nature of the 
road users and limited recreational value of 
the open space.  

 

Moderate 

 

5 - View looking west 
towards the proposal’s 
eastern abutment, east 
of Memorial Avenue  

Park and road 
users  

 

The eastern approach with the main 
structure in the mid-ground would be visible  

 

Moderate due to the transient nature of the 
road users and limited recreational value of 
the park.  

 

Moderate 
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Viewpoint Category of 
viewer 

Element of the proposal visible Description Sensitivity 

6 - View from the 
eastern river bank 
adjacent to No. 1 
Nepean Avenue, looking 
south-west  

Residents  

 

The proposal would be partially visible in 
the mid ground, the main span would be the 
dominant feature of the proposal, whilst the 
approaches would be predominantly 
screened by existing vegetation.  

The visual sensitivity is considered high due 
to the land use and context with the setting 
which is of high scenic value.  

 

High 

7 - View from the 
backyard of No. 11 
Nepean Avenue looking 
north-west towards the 
proposal.  

Resident.  

 

Mid-distant view to the bridge proposal, 
partially screened at the approaches and 
mid-span.  

 

High due to the nature of the land use and 
scenic quality of the river setting.  

 

High 

8 - View from the end of 
Fitch Avenue looking 
towards the north  

Resident  

 

There is limited visual exposure of the 
proposal due to screening vegetation along 
the river bank.  

High due to its land use and the scenic 
setting.  

 

High 

9 - View from the 
waterway looking north 
(actual location M4 
bridge with zoomed in).  

Rowers and 
boat users - 
recreational 
activities.  

The proposal would be visible in the 
distance as a landmark structure  

 

High driven by the scenic and recreational 
value of the setting, whilst taking into 
consideration the transient nature of the 
viewer.  

High 

10 - View from the 
southern edge of 
Regatta Park looking 
north directly towards 
the proposal (as a 
representative viewpoint 
for adjacent residences 
along River Road).  

Residents  

 

 

The riverbank vegetation screens most of 
the proposal. There is the possibility that 
minor glimpses of the structure would be 
visible, yet with a distance to the proposal 
approximately 500 metres, these are 
considered minor.  

 

of 

The visual sensitivity is considered high due 
to land use and context to the setting.  

 

High 

11 - View from the 
western river bank 
looking north directly 
towards the proposal.  

Park user  

 

The parkland vegetation provides effective 
screening allowing only glimpses of the 
proposal to be seen.  

The visual sensitivity is considered high due 
to the scenic and recreational value of the 
setting.  

High 
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Viewpoint Category of 
viewer 

Element of the proposal visible Description Sensitivity 

12 - View from Emu 
Hall’s forecourt looking 
towards the eastern river 
bank.  

 

Residents  

 

As this view is predominantly screened by 
vegetation, the visual exposure of the 
proposal would be limited. A strong buffer of 
vegetation defines the southern property 
boundary, allowing the western approach to 
the bridge to be screened. River bank 
vegetation provides partial screening of the 
proposal’s main structure.  

High due to its historic significance and 
current use.  

 

High 

13 - View looking south-
east from the Great 
Western Highway  

 

Road users, 
pedestrians 
and cyclist  

 

Mid-distant views towards the proposal, 
partially screened by the river bank 
vegetation in the foreground. The upper 
portion of the truss structure would be 
visible  

The significance of the setting, defining the 
riverside and entry into Penrith/ Emu Plains 
strongly contributes to a higher sensitivity 
rating, even when taking into account the 
transient nature of the viewer.  

Moderate 

14 - View from the 
Nepean River Holiday 
Village looking south 
east.  

Tourist and 
residents.  

 

Upper section of the truss 

 

would be visible  The visual sensitivity is considered high due 
to the recreational value in context with the 
setting.  

 

High 
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6.2.3 Potential impacts 
Landscape character impacts 
Table 6-6 summarises the landscape character impact for each of the identified 
landscape character zones. The most affected areas would be within the inner corridor, 
whilst the areas beyond would not be substantially impacted by the proposal.  
 
Within the inner corridor, the landscape character impact is assessed as moderate to 
high, predominantly driven by the high sensitivity of the landscape setting. Although 
the proposal has a limited physical interface with the existing setting, as it retains most 
of its existing features, it would influence the perception of the landscape. Hence, the 
proposal acts as a large element within the overall surroundings, thereby contributing 
and partially redefining its identity.  
 
This identity is considered contributory to the sense of place of Penrith and Emu Plains 
and even though its impact is high, it is deemed as a positive contribution for the 
community. 
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Table 6-6 Landscape character impacts 
Corridor Landscape 

character 
zone 

Sensitivity Magnitude Overall 
impact 

Notes 
N
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1 – The River High 
 

Moderate Moderate-
high 

The significance of the river as a popular destination and the identity it 
provides, makes this zone highly sensitive to change. 
Whilst the proposal contributes to the urbanised/built up character of the area, 
the presence of other built elements within the river corridor also limits the 
magnitude of impact, thereby creating a moderate rating. 
The scale of the river corridor also contributes to limiting the overall magnitude 
of impact of the proposal in context to scale, allowing the proposed bridge to 
settle within the greater landscape. 
The introduction of a facility that compliments the Great River Walk and allows 
the community to better engage with the river is considered a significant 
positive development that would promote a healthier lifestyle and quality. In 
this context, the proposal is seen as a positive contribution to the community 
by and large. 
 

2 – The Bridges Moderate Moderate Moderate These two bridges mark the entry into Penrith when travelling from the west 
and the heritage significance of the structure makes them highly sensitive. In 
contrast, the limited visual engagement with the river providing a sense of 
place and the transient quality of the setting makes them less sensitive. As a 
result, a moderate sensitivity has been rated for this zone. 
The magnitude of impact onto this character zone is considered moderate, as 
another bridge structure would encroach into the general setting, creating an 
ensemble of three bridge structures in close proximity. However, the proposal 
would be situated away from the other two bridges allowing for a spatial buffer 
zone and respecting the heritage fabric of the Victoria Bridge. The proposal 
would contribute to the exposure of cultural heritage by providing views 
towards the historic bridge, which is seen as a positive outcome in regards to 
reinforcing the sense of place, identity and cultural value for the community. 
The proposal is considered to have a positive effect in reinforcing the sense of 
place and identity of the historic bridges. 
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Corridor Landscape 
character 
zone 

Sensitivity Magnitude Overall 
impact 

Notes 

 

3 – Nepean High Moderate Moderate- Considering the significant contribution of the club to the sporting/cultural 
Rowing Club high activities of the area and for which the Nepean River is recognised 

internationally, this zone’s sensitivity is considered high. 
The spatial relationship of the proposal and the Nepean Rowing Club is 
discontinuous as it is situated north of the existing two bridges. This situation 
limits the overall effect of the proposal on the Club’s setting, as the truss 
structure of the railway bridge is the dominant feature. The proposal’s 
consideration of the requirements of the rowing club in terms of clear span and 
the minimisation of any obstructions in the waterway limit the overall effect to 
the club’s activities and functioning. As such the proposal has the potential to 
enhance the engagement of the community with the club’s activities through 
the opportunity of viewing races from the new structure.  
Overall, it is considered that the proposal would contribute to the identity and 
exposure of the club, whilst having a limited effect on the sense of place and 
functioning of the facilities. 
The impact is considered positive to the cultural identity of the rowing club. 
 

4 – The Log 
Cabin 

High High High Due to the loss of the heritage fabric and complementary buildings, the site’s 
sensitivity is considered low. Yet for the purpose of this report a high rating is 
assumed based on the site being redeveloped and driven by its strong 
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Corridor Landscape 
character 
zone 

Sensitivity Magnitude Overall 
impact 

Notes 

interface with the river. 
This historic site will make way for a new development and the proposal would 
directly interface with it. The vacant lot provides little context to the historic 
significance of the site as the remaining built fabric would be demolished. 
This character zone is expected to fundamentally change in its character and 
current usage. The magnitude of impact to this zone is considered high, as the 
proposal directly interfaces with the site. Yet, the opportunity to integrate the 
new development in a cohesive manner and act as a gateway into the city 
could strongly contribute to the vitality and identity of the river in a positive 
way. 
 

5 – Residential High Moderate Moderate- Comprised by single and double storey homes set on generous leafy gardens, 
East Bank high these properties overlook the Nepean River. Their river interface offering 

panoramic vistas strongly contributes to the quality and appeal and strongly 
contributes to the sense of place. This, combined with their residential use, 
makes this character zone high in sensitivity. 
The magnitude of impact on this zone would vary depending on the location 
within this zone. Those properties further to the north would experience a 
higher magnitude of impact, compared to the ones further south. Hence, the 
magnitude of impact gradually decreases from high to negligible. 
The magnitude of impact for the northern properties is considered high due to 
the imposing scale and presence of the structure across the waterway, 
influencing the sense of place. Yet, it should be noted, that the overall riverside 
setting would not fundamentally change. As part of the design refinements, the 
proposal has been situated away from these residences. 
For properties further afield (mid-block between Recreation Avenue and Fitch 
Avenue), the magnitude of impact would decrease from low to negligible as 
the outlook from this properties would not greatly be affected. 
 

6 – Natural High negligible negligible The sensitivity rating is high due to its significance as a green buffer and the 
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Corridor Landscape 
character 
zone 

Sensitivity Magnitude Overall 
impact 

Notes 

recluse role it plays as part of the riverine processes. 
The dense vegetation running along the foreshore and adjacent the existing 
bridge, and the existing bridge structure, limit visual access to the proposal 
site. In addition there is limited accessibility to this zone. 
 

7 – 
Parklands/River 
Bank 

High Moderate Moderate-
high 

This zone is considered high in sensitivity due to its scenic qualities, 
recreational value and its intrinsic heritage significance. 
The overall scenic quality of the parkland would predominantly not be affected, 
nor its usage as open space. The proposal would however provide enhanced 
access to the riverside, promoting its usage whilst also complementing the 
Great River Walk. This, combined with the impacts in the vicinity of Punt Road 
would provide an overall moderate magnitude of impact as the character and 
sense of place of the river bank and parklands would not fundamentally 
change. 
It should be noted that part of this impact is considered a positive development 
for the community by providing enhanced connectivity, thereby promoting a 
healthier lifestyle and engaging with the riverside. 
 

8 – Historic 
buildings 

High High High This zone is considered high in sensitivity due to its heritage value and 
sensitive land use, its contribution to the cultural landscape and sense of place 
of the foreshore. 
The western approach to the proposed bridge would interface in close 
proximity to Emu Hall, requiring the formalisation of the current access 
arrangement, including No. 4 Punt Road. 
The proposal would be visible from both properties, partially screened by 
ample vegetation surrounding the properties and along the river’s edge. It 
should be noted, that the overall sense of place and general context towards 
the river would be retained, limiting the overall magnitude of impact to these 
historic properties. Yet the proximity of the proposal, attracting new pedestrian 
and cyclist movement would influence the current serene nature of the setting. 
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Corridor Landscape 
character 
zone 

Sensitivity Magnitude Overall 
impact 

Notes 

This high impact however, provides a greater exposure of these historic 
properties, enriching the urban fabric of the Great River Walk and reinforcing 
the identity of Penrith to the greater community. 
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9 – Northern 
Foreshore 

High negligible negligible This area is considered of high sensitivity due to the significant recreational 
value it provides, being part of the overall foreshore setting and Great River 
Walk. 
The magnitude of impact within this zone is considered limited, due to the 
distance and spatial disassociation from the proposal. The sense of place and 
character of this parkland is not expected to change. 
 

10 – Central 
Open Space 

Moderate negligible negligible As this area provides limited recreational opportunities and considering its 
interface with the Great Western Highway, its sensitivity is considered 
moderate to low. In the case of the hotel complex, the sensitivity is considered 
moderate. Hence an overall moderate rating has been determined for this 
area. 
The proposal would have a minimal impact on this character zone, yet it 
responds to the potential future development of the city, in particular making 
reference to the Master Plan The Future of Penrith, Penrith of the Future. 
 

11 – Residential 
- Penrith 

High negligible negligible Taking into consideration its land use and quality appeal, this area is 
considered to have a high sensitivity rating. 
Neither the character, identity or functioning of the area would be affected by 
the proposal, instead it is considered that the proposal would provide 
enhanced facilities for these nearby residences to enjoy the river setting. 
 

Em
u 
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 12 – Nepean 

River Holiday 
Village 

High negligible negligible Although the village is not of a high visual quality, its use as a holiday 
destination makes it highly sensitive to change. 
There is limited visual exposure from this zone to the riverside and the zone 
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Corridor Landscape 
character 
zone 

Sensitivity Magnitude Overall 
impact 

Notes 

would not be affected by the proposal. 
13 – Residential 
– Emu Plains 

High negligible negligible A high sensitivity has been rated for this zone due to its land use. 
Set back from the river, there would be minimal impact upon this zone. Filtered 
distant views may be attainable towards the upper sections of the proposal 
from a few locations, yet the character and sense of place within this zone 
would not be affected. 

14 – 
Park 

Regatta High negligible negligible Due to the significance as a recreational facility, the sensitivity for this zone 
has been identified as high. 
The park’s character and usage is not expected to change with the new 
proposal, although it could become a more attractive destination. The two 
properties fronting the Great Western Highway, are also considered not to be 
affected by the proposal. 

15 – Emu Plains 
Riverfront 

High negligible negligible The land use and scenic context of the area makes this zone high in 
sensitivity. 
Due to the distance of this zone to the proposal and the minimal visual 
exposure, the magnitude of impact is considered negligible. These properties 
would not be affected by the proposal. 

Ar
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s 
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Tench Reserve High negligible negligible Due to its scenic quality and recreational value, Tench Reserve is considered 
high in sensitivity. The proposal would generally not be visible from this 
location except from the boat ramp. 
The proposal would have a limited magnitude of impact due to the great 
distance between this zone and the proposal. Yet, the proposal would be 
potentially visible from key locations such as the boat ramp. Although the 
proposal would slightly contribute to the urbanised character of the area, its 
magnitude of impact is considered negligible as the quality, sense of place and 
identity of the reserve would not change. 

Penrith Valley 
Bridge 

Moderate Low Low-
moderate 

The transient nature of the bridge users makes this location rather low in 
sensitivity. However, as the M4 Motorway is of regional significance and for 
pedestrians using the bridge, it offers a great vantage point to enjoy river 
views, and a moderate sensitivity has been assessed for this location. 
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Corridor Landscape 
character 
zone 

Sensitivity Magnitude Overall 
impact 

Notes 

From the Penrith Valley Bridge, distant views are attainable of the proposal. 
The presence of the new bridge would be apparent, impacting the current 
scenic views. The proposal would partially screen the views towards the 
historic Victoria Bridge and railway bridge, yet the distance of over 2.5km to 
the proposal, makes these distant elements subordinate in the overall context 
of the viewer and allows the river setting and its banks to be the dominant 
feature. 

Mount Portal 
Lookout 

High negligible negligible This location is considered high in sensitivity due to the panoramic setting, 
environmental significance and recreational value. The proposal would be 
visible in the far distance. 
The panoramic views would barely be affected by the proposal due to its 
distance of approximately 5km from the lookout. Hence, a negligible 
magnitude of impact is assessed, leading to a negligible landscape character 
impact. 
 

Woodriff 
Gardens 

Moderate negligible negligible Due to its position wedged between a railway corridor and the Great Western 
Highway, this area is considered moderate in sensitivity. 
The magnitude of impact from the proposal onto this zone is considered 
negligible, as it would have no impact to the existing character and function of 
the gardens and tennis courts.  
It should be noted however, that the vision set out in the master plan The 
Future of Penrith, Penrith of the Future, would have a significant impact in a 
positive way, reinforcing the link between city and river. 
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Visual impacts 
Removal of vegetation for construction purposes, in particular along Punt Road and 
the southern property boundary of Emu Hall, would impact views from this property. 
These impacts would be temporary as landscaping including revegetation would be 
undertaken as part of the works. 
 
The resulting visual impact from the selected viewpoints is summarised in Table 6-7. 
From the fourteen viewpoints assessed, only two are considered to have a high impact 
as a consequence of the proposal. Another three have been assessed with a moderate 
to high impact.  
 
The overall high sensitivity of the viewpoints driven by the high scenic quality of the 
setting has resulted in a higher visual impact. In most cases however, the visual impact 
has been assessed either as moderate (5) or negligible (3).  
 
The unique design of the bridge intends to deliver a ‘landmark’ that acts as a feature 
element, adding interest to the setting. In this regard, the proposed bridge could add 
value to the visual quality of the surrounding views and vistas. 
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Table 6-7 Visual Impact assessment 
Viewpoint Sensitivity Magnitude Overall impact Notes 

1 - View looking south 
towards the weir with 
the railway bridge in 
the background.  

High Low Moderate The magnitude of impact would be low as the presence of the proposal 
have a visually subordinate role within the setting.  
 

would 

2 - View from the 
outdoor terrace of the 
Nepean Rowing Club 
looking south-west  

High Low Moderate  The proposal would be partially visible, yet its distance from the viewer (in 
excess of 200 metres) limits the overall visual effect and impact to the visual 
quality of the setting. The sculptural quality and uniqueness of the proposal 
would add visual interest to the overall setting.  

3 - View from the 
eastern river bank, 
looking south-west.  
 

High High High The sculptural and iconic design of the structure attempts to celebrate and 
integrate within the setting. Hence, the proposal would contribute to the visual 
identity which is considered a contributing factor to the high visual impact.  
No further mitigation strategies recommended as the bridge is to act as a 
landmark.  

4 - View looking west 
towards the proposal’s 
eastern abutment from 
High Street. This view 
is along the visual axis 
identified in the Future 
of Penrith, Penrith of 
the Future Master Plan.  

Moderate Low Low to 
moderate 

The proposal would not dominate the setting and views towards the structure 
should be considered to visually link the riverside with the CBD.  
 
No further mitigation measures have been considered.  
 

5 - View looking west 
towards the proposal’s 
eastern abutment, east 
of Memorial Avenue  

Moderate Moderate Moderate There is scope for the future development of the setting, including the former 
Log Cabin site which would strongly influence the visual quality and character 
of the setting. In this context, the proposal would have a subordinate visual 
magnitude of impact. 
 

6 - View from the 
eastern river bank 
adjacent to No. 1 
Nepean Avenue, 
looking south-west  

High High High The proposal acts as a landmark within the setting, adding interest and 
identity to this area of the riverside. The distance to the proposal in excess of 
70 metres from the property limits the magnitude of impact compared to the 
proposal’s original recommended position. There is scope for the proposal to 
become a focal point where views towards the structure are desirable. 
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Viewpoint Sensitivity Magnitude Overall impact Notes 

7 - View from the 
backyard of No. 11 
Nepean Avenue 
looking north-west 
towards the proposal.  

High Moderate Moderate to 
High 

The proposal would be partially visible, yet its distance from the viewer (in 
excess of 185 metres) limits the overall visual effect. As the structure faces 
south from this view point, it is seen predominantly from the shady side, 
hence assisting to blend with the setting. The sculptural quality and 
uniqueness of the proposal would add visual interest to the overall setting.  

8 - View from the end 
of Fitch Avenue looking 
towards the north  

High Negligible Negligible The minimal visual exposure of the proposal, combined with a distance of 
600 metres limits any impacts.  
 

9 - View from the 
waterway looking north 
(actual location M4 
bridge with zoomed in).  

High Low Moderate The proposal would act as a landmark within the setting, contributing to the 
usage and identity of the area. The proposal could act as a viewing platform 
for race events and at other times, hence offering views of the river activities. 
As the proposal ‘sits’ within the skyline, its visual dominance is limited.  

10 - View from the 
southern edge of 
Regatta Park looking 
north directly towards 
the proposal (as a 
representative 
viewpoint for adjacent 
residences along River 
Road).  

High Negligible Negligible The limited angle of view towards the proposal contributes to the negligible 
impact.  
 

11 - View from the 
western river bank 
looking north directly 
towards the proposal.  

High Negligible Negligible The scenic quality 
 

of the setting is not considered to be affected.  

12 - View from Emu 
Hall’s forecourt looking 
towards the eastern 
river bank.  
 

High Moderate Moderate to 
High 

The proposal would be partially visible from key locations within the property. 
However, it is considered that its overall visual impact is limited due to the 
effective existing vegetative screening and its distance to the main structure 
of the bridge (approximately 80m from the closest property boundary).  
Selective screen planting would be considered in key locations.  
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Viewpoint Sensitivity Magnitude Overall impact Notes 

13 - View looking Moderate Moderate Moderate The proposal would be clearly present from this view point, yet the structure 
south-east from the would act as a marker, defining the river setting and entry into Penrith/Emu 
Great Western Plains.  
Highway  No further mitigation strategies are recommended. 
 
14 - View from the High Low Moderate The views from this location are of limited scenic value and the proposal 
Nepean River Holiday would have a minimal impact on these.  
Village looking south  
east.  
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6.2.4 Safeguards and management measures 
Safeguards have been considered and integrated during the concept design process 
and reflected in the proposal as shown in this REF.  
 
Below are safeguards and management measures that would be implemented to 
address potential landscape and visual character impacts as a result of the proposal. 
 

Impact Environmental safeguards Responsibility Timing 

Landscape 
character 
and visual 
impacts 

An urban design and landscape 
management plan will be prepared by 
appropriately qualified consultants in 
line with the proposal objectives and 
design principles identified in the 
urban design, landscape character 
and visual impact assessment (KI 
Studios 2014).  

Roads and 
Maritime 

Detailed 
Design 
 

Landscape 
character 
and visual 
impacts 

The work site would be left in a tidy 
manner at the end of each work day. 

Contractor Construction 

 

6.3 Non-Aboriginal heritage 
6.3.1 Methodology 
Artefact undertook a non-Aboriginal Heritage Assessment and Statement of Heritage 
Impacts for the proposal (Artefact 2014; Appendix D).  
 
Previously identified heritage items in the study area were located through a search of 
heritage registers, including: 
 
• World Heritage List 
• National Heritage List 
• State Heritage Register 
• Section 170 Registers 
• Penrith Local Environmental Plan (Environmental Heritage Conservation) 1991 
• Penrith City Centre Local Environmental Plan 2008 
• Penrith Local Environmental Plan 2010 
• Draft Amendment No. 1 to Penrith LEP 1991 (Environmental Heritage 

Conservation) 
• Penrith Register of Significant Trees and Gardens (2006) 
• Register of the National Estate (RNE; non statutory heritage listing) 
• Register of the National Trust (RNT; non statutory heritage listing). 

 
Documentary research was conducted to investigate the general history of the locality 
and of heritage listed items located in the vicinity of the study area (Figure 6-6). 
Following this research, a site survey was conducted to ground truth the desktop 
assessment and to identify and inspect any visible heritage items. The site survey was 
undertaken by Artefact Heritage on 23 January 2014. The survey included physical 
inspections of heritage listed items within the study area. The study area includes the 
areas of proposed impact (sites 1-4 and parking area along River Road) and a 200 
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metre buffer around each of these areas. A photographic record was kept, with 
photographs taken of heritage listed items and any other features of interest. 
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Figure 6-6 Location of areas of proposed impacts. The 200 metre buffer zone (stuydy 
area) is shaded in red (Artefact 2014) 
 
Where existing statements of heritage significance were not available for the heritage 
items, brief statements of significance have been prepared as part of the assessment, 
in line with the NSW Heritage Assessment Guidelines. These guidelines are included 
in the NSW Heritage Manual and are based on the NSW heritage assessment criteria, 
which aim to minimise ambiguity and maintain consistency in the assessment process. 
The criteria encompass the four values identified in the Australia ICOMOS Burra 
Charter: historical significance, aesthetic significance, scientific significance, and 



 

social significance. They include consideration of rarity and representativeness values. 
The criteria are summarised in Table 6-8. The heritage assessment guidelines include 
two thresholds (state or local) for assessing the relative level of significance of heritage 
items. 
 
Table 6-8 NSW heritage assessment criteria 

Criteria Description 
A – Historical 
Significance 

An item is important in the course or pattern of the local 
area’s cultural or natural history. 

B – Associative 
Significance 

An item has strong or special associations with the life 
or works of a person, or group of persons, of 
importance in the local area’s cultural or natural history. 

C – Aesthetic 
Significance 

An item is important in demonstrating aesthetic 
characteristics and/or a high degree of creative or 
technical achievement in the local area. 

D – Social Significance An item has strong or special association with a 
particular community or cultural group in the local area 
for social, cultural or spiritual reasons. 

E – Research Potential An item has potential to yield information that will 
contribute to an understanding of the local area’s 
cultural or natural history. 

F – Rarity An item possesses uncommon, rare or endangered 
aspects of the local area’s cultural or natural history. 

G – Representative An item is important in demonstrating the principal 
characteristics of a class of NSW’s (or the local area’s): 
- cultural or natural places; or 
- cultural or natural environments. 

 

6.3.2 History 
The history of the study area, and in particular its agricultural, industrial and suburban 
development, has been shaped by the Hawkesbury-Nepean River, The Great Western 
Highway and the Great Western Railway. 
 
Exploration within the vicinity of the study area began in the early days of colonial 
settlement, with the first expedition conducted in June 1789 by Captain Watkin Tench. 
A map of the colony from 1793 depicts the ford, known as Emu Ford, used by explorers 
to cross the river. This crossing was located slightly north of the current Victoria Bridge 
and was instrumental in the development of the region. 
 
Crossing the Nepean River 
In 1813 Gregory Blaxland, William Lawson and William Charles Wentworth found a 
path to the Blue Mountains by crossing the Nepean River at Emu Ford. William Cox 
led the construction of the Western Road along the route, which went as far as Bathurst 
and was completed on 21 January 1815. Cox then constructed an additional road, 
between Emu Ford and Parramatta, which was completed in December 1817, and 
became the Great Western Highway in 1928. This latter road was a toll road, and a toll 
house was constructed on the western bank of the river. 
 
As a result of the construction of these roads, Emu Ford became a congregation point 
for people travelling across the mountains. From 1815 local settler William Martin 
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operated a ferry called the ‘Pheasant’ as an alternative means of crossing the river. 
However, the ford remained the primary method. As a result, travellers could be 
delayed by up to two weeks due to flooding and the trip could be quite dangerous. A 
number of inns were established to cater to these travellers, including the Governor 
Bourke Hotel. A punt opened in 1823, which had a greater capacity and reliability in 
comparison to the ferry. 
 
In the 1850s, a group of local businessmen formed the Penrith Nepean Bridge 
Company and obtained government permission to construct a toll bridge across the 
Nepean River. The timber bridge they constructed was opened in January 1856 but 
was destroyed by flood in 1857. A replacement bridge suffered the same fate in 1860. 
Planning for the western rail line was underway at the time, so it was decided that a 
dual purpose rail and road bridge would be constructed, with traffic being carried by 
ferry until its construction. These bridges and the ferry/punt crossings were located in 
the general location of the proposed Nepean River Green Bridge (Figure 6-7). 
 
The replacement bridge was called the Victoria Bridge. The design was influenced by 
contemporary British bridge technology and specifically designed to withstand floods. 
Construction began in 1862 and was completed in 1867. Floods damaged the western 
timber approaches shortly after the opening and the ferry was required once again until 
repairs were carried out. 
 
A dedicated rail bridge was constructed in response to increased demand for rail freight 
transport and opened in 1907. The deck of Victoria Bridge was reconstructed for use 
by road and pedestrian traffic only. 
 
Maps and aerial photographs of Penrith and Emu Plains from the early 1950’s indicate 
the study area was relatively undeveloped at that time and mostly agrarian. Rapid 
development ensued and today the area is mostly suburban.  
 

 
Figure 6-7 Map of the northern part of the study area based on a survey by Royal 
Engineers undertaken in 1859 and depicting the location of the toll house, Emu Hall, first 
and second bridges, the punt/ferry crossing and Governor Bourke Hotal (Palmer 1971 in 
Artefact 2014) 
 

6.3.3 Existing environment 
Table 6-9 summarises the heritage items that have been found within the study area 
from searches of relevant heritage registers and their heritage significance. The items 
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are also mapped on Figure 6-8 and Figure 6-9. Further details on each item can be 
found in Appendix D. 
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Table 6-9 Heritage listing within the study area 
Item 
number 

Item Location Register listing Within the 
study area? 
 

Within the 
proposed bridge 
footprint 

Heritage significance 

1 Victoria Bridge Nepean River 
(Great Western 
Highway) 

Penrith LEP 1991 
Penrith LEP 2010 
Roads and Maritime s170 
Register 
RNE 
RNT 

Yes No State 

2 Railway bridge Over Nepean 
River 

SHR 
Penrith LEP 2010 
RailCorp s170 Register 
RNT 

Yes No State (SHR) 

3 Rowing course Nepean River Penrith LEP 1991 
Penrith LEP 2010 

Yes  Yes Local 

4 Nepean River Penrith Penrith LEP 1991 Yes  Yes Local 
5 Ferry crossing Punt Road, Emu 

Plains and Old 
Ferry Road, 
Penrith 

Penrith LEP 1991 
Penrith LEP 2008 
Draft Amendment No. 1 to 
Penrith LEP 1991 

Yes  Yes Local 

6 Former Pumping 
Station 

20 Memorial 
Avenue, Penrith 

Penrith LEP 1991 
Penrith LEP 2008 

Yes No Local 

7 Explorers Memorial Memorial 
Avenue, Penrith 

Penrith LEP 1991 
Penrith LEP 2008 

Yes No Local 

8 Log Cabin Inn 1 Memorial 
Avenue, Penrith 

Draft Amendment No. 1 to 
Penrith LEP 1991 

Yes  Yes Local 
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Item 
number 

Item Location Register listing Within the 
study area? 
 

Within the 
proposed bridge 
footprint 

Heritage significance 

9 Former police 
building 

Lot A, 1 (or 4) 
Punt Road, Emu 
Plains 

Penrith LEP 1991 
Draft Amendment No. 1 to 
Penrith LEP 1991 

Yes No (adjacent) Local 

10 Original police 
station 
(archaeological) 

Lot 8, DP 
228204, Great 
Western 
Highway 

Penrith LEP 1991 
Draft Amendment No. 1 to 
Penrith LEP 1991 
Department of Planning 
and Infrastructure s170 
register 

Yes No Local 

11 Emu Hall 
homestead 

Lot 2, DP 
614436, Great 
Western 
Highway 

Penrith LEP 1991 
Draft Amendment No. 1 to 
Penrith LEP 1991 
RNT 

Yes No (adjacent) Local 

12 International style 
house and garden 

Lot B, DP 33205 
(10 River Road, 
Emu Plains) 

Draft Amendment No. 1 to 
Penrith LEP 1991 

Yes No Local 

13 Former Union Inn Lots 1-4, DP 
342116 (36-42 
Great Western 
Highway) 

Penrith LEP 1991 
Draft Amendment No. 1 to 
Penrith LEP 1991 

Yes No Local 

14 Cottage Lot 1, DP 
563123 (14 York 
Street, Emu 
Plains) 
 

Penrith LEP 1991 
Draft Amendment No. 1 to 
Penrith LEP 1991 

Yes No Local 
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Item 
number 

Item Location Register listing Within the 
study area? 
 

Within the 
proposed bridge 
footprint 

Heritage significance 

15 Madang Park Lot 2, DP 
567225 (475-
487 Jamison 
Road, Penrith) 

Penrith LEP 1991 
Draft Amendment No. 1 to 
Penrith LEP 1991 

Yes No (adjacent) Local 

16 Nepean 
Riverscape south 
of Victoria Bridge 
(River Road 
Reserve) 

Regatta Park 
and adjacent 
properties 

Penrith DCP 2006 Yes  Yes Local 
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Figure 6-8 Heritage listed items 1 – 15 (Artefact 2014). Refer to Table 6-8 for names of 
items. 
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Figure 6-9 Nepean Riverscape south of Victoria Bridge (item 16). Note that this area forms part 
of the River Road Reserve but has been named Regatta Park in Artefact 2014. 
 
Collective significance 
While all of the heritage listed items in Table 6-9 are significant as individual items, it 
is important to note that they are also all closely associated with each other and have 
high collective significance as a precinct which demonstrates the early development of 
Penrith and Emu Plains. 
 
Godden Mackay Logan discussed the collective significance of the area in the 
interpretation plan for the Penrith Great River Walk (Godden Mackay Logan 2011a), 
and the brief for the public art project at Old Ferry Road/Punt Road (Godden Mackay 
Logan 2011b). The Great River Walk is a project that seeks to establish a walking route 



 

along the length of the Hawkesbury-Nepean River, from its source near Goulburn to 
its mouth at Broken Bay. Godden Mackay Logan was commissioned by Penrith City 
Council to advise the council on the incorporation of heritage interpretation in the 
development of the Penrith section of the Great River Walk. Godden Mackay Logan 
concluded that the area around the former ferry crossing is “perhaps the most 
significant area within the Great River Walk, with a cluster of historic structures and 
locations related to its history as the location of the river crossing.” The importance of 
Old Ferry Road and Punt Road in interpreting the former ferry crossing was 
emphasised (Godden Mackay Logan 2011b). 
 
Of the heritage listed items in the vicinity of the proposed area of impact, the former 
ferry crossing, Victoria Bridge, the railway bridge, Emu Hall, the former Log Cabin Inn, 
and the two sites associated with the police force all contribute to the collective 
significance of this precinct. Together they illustrate the importance of the river crossing 
in the development of the local community. The riverscape along the western bank of 
the river, including River Road Reserve, contributes to the collective significance of the 
precinct by preserving a large open area along the riverside, which provides a setting 
in keeping with the nearby historic structures. The former Log Cabin Inn is also strongly 
connected with the history of leisure activities and rowing along the Nepean River, and 
the role of the area as a river crossing and transport hub. The heritage listed rowing 
course does not make a significant contribution to the significance of the precinct, as 
the sites of former activity are now difficult to determine. 
 
Archaeological potential 
Three areas of moderate archaeological potential have been identified in the River 
Road Reserve area. These are mapped in Figure 6-10.  
 
The areas include the locations of two former houses fronting River Road, one was 
located at 16 River Road and the other at 12 River Road and they were both built 
before 1943 based on aerial photograph evidence. Documentary evidence related to 
the two properties is scarce and it is difficult to assess the potential research 
significance of any archaeological material associated with the houses. Any remains 
could be of moderate to high research significance for their ability to provide 
information about domestic life in Emu Plains. 
 
The third area is that of the former toll house. The toll house was located on Punt Road. 
No documentary evidence regarding the architecture or structural material of this 
building could be found. This area does not appear to have been subsequently 
developed and it is likely that remains associated with the building have survived. Any 
material associated with the toll house is likely to be of high research significance. 
Such material would be rare and would provide evidence related to the early history of 
Emu Plains and Penrith. Any evidence may also enhance the heritage significance of 
associated heritage items and the collective significance of the historic crossing 
precinct. 
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Figure 6-10 Areas of archaeological potential in the River Road Reserve area (Artefact 
2014) 
 

6.3.4 Potential impacts 
Potential impacts to individual items are summarised in Table 6-10 from Artefact 2014 
(Appendix D).  
 



 

Table 6-10 Assessment of heritage impacts on individual heritage items 
Item 
number 

Item Heritage 
significance 

Physical impact Visual impact 

1 Victoria Bridge State None Minor impacts on the views and setting of the 
Victoria/railway bridges by the proposed new 
bridge. 

2 Railway bridge State (SHR) None Possible impacts on the views and setting of the 
Victoria/railway bridges by the proposed new 
bridge. 

3 Rowing course Local Minor direct physical impacts to the heritage 
curtilage of the item from temporary piers. 

Minor impacts on the views and setting of the 
rowing course by the proposed new bridge. 

4 Nepean River Unspecified 
(Local on 
LEP) 

Minor direct physical impacts to the item. There would be minor impacts on the views and 
setting of the Nepean River by the proposed 
bridge, as the design would introduce another 
element into the landscape, however, the 
proposed bridge would also enhance the 
riverscape, by providing views not currently 
available to pedestrians on the river bank 

5 Ferry crossing Local Localised direct physical impacts to the item 
associated with the construction of the western 
approach (Punt Road) and the eastern abutment 
(Old Ferry Road) including the establishment of 
retaining walls, removal of vegetation, excavation 
for piers and piling rig platforms. 
Potential excavation for the establishment of a 
crane pad in this vicinity. 

Impacts on the views and setting of the ferry 
crossing by the proposed new bridge. Removal of 
the visual connection between the Punt Road 
cuttings and the original location of the ferry 
crossing. 
Removal of Jacarandas would have an impact on 
views. 

6 Former Pumping 
Station 

Local Possible vibration impacts. Possible impacts on the views and setting of the 
former pumping station by the proposed new 
bridge. 

7 Explorers 
Memorial 

Local Possible vibration impacts. 
Potential inadvertent impacts during construction. 

Potential minor impacts during construction 
caused by the proposed construction compound 
(Site 1; Figure 3-14), but these would be 
temporary only. 
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Item 
number 

Item Heritage 
significance 

Physical impact Visual impact 

8 Log Cabin Inn Local Direct physical impact to the remaining damaged 
hotel building through demolition and clearance of 
the site. 
Construction of approach and abutment within 
curtilage. 

None. Views and setting have already been 
negatively impacted by the 2012 fire and 
subsequent demolition. 

9 Former police 
building 

Local Possible vibration impacts from construction plant 
and equipment. 
Potential inadvertent impacts during construction. 

Possible impacts on the views and setting of the 
former police building by the proposed new 
bridge. 

10 Original police 
station 
(archaeological) 

Local Potential impacts during construction including 
removal or introduction of material to make the 
existing driveway level with Punt Road. 

Possible impacts on the views and setting of the 
item through possible physical impacts to the 
road cutting at Punt Road. 

11 Emu Hall 
homestead 

Local Possible vibration impacts. 
Possible crane pad located on the south-eastern 
portion of the property. 

Possible impacts on the views and setting of the 
former police building by the proposed new 
bridge. 

12 International 
style house and 
garden 

Local None Potential minor impacts during construction 
caused by the proposed construction compound 
(site 2; Figure 3-15) but these would be 
temporary only. 
 

13 Former Union Inn Local None None 
14 Cottage Local None None 
15 Madang Park Local Potential inadvertent impacts during construction. Potential minor impacts during construction due 

to tree removal at Site 3 (if required) (Figure 
3-16). 
Potential minor impacts during construction 
caused by the proposed construction compound 
at Site 3 (if required), but these would be 
temporary only. 
Potential impacts to vegetation identified as being 
an EEC in the draft VMP for the Nepean River. 
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Item 
number 

Item Heritage 
significance 

Physical impact Visual impact 

16 Nepean 
Riverscape south 
of Victoria 
Bridge’ 

Local It is possible that the proposed construction 
facilities at site 2 could involve impacts to significant 
vegetation within the riverscape, which would have 
an impact on the heritage significance of the item. 
However, if such impacts are avoided it is unlikely 
that the proposed facilities would have a permanent 
impact on the aesthetic significance of the item. 
It is possible that the creation of the Site 2 
construction compound may involve subsurface 
impacts, such as excavation or levelling, on or near 
the sites of the former structures near River Road 
which have been assessed to be of moderate 
archaeological potential. This is particularly the 
case for the site of the former house at 16 River 
Road. It can be seen in Figure 6-10 that the area of 
moderate archaeological potential associated with 
this item overlaps the northern end of the car park. 
Any sub-surface excavation in this area would 
impact the potential archaeological resource. 
The area of proposed impact for the western bridge 
approach encompasses the area of moderate 
archaeological potential associated with the former 
toll house. Substantial excavation works have been 
proposed in this general locality, including 
excavation for piers, the removal of trees and 
excavation for retaining walls and underground 
utilities. It does not appear that the proposal would 
involve any subsurface impacts to the specific area 
of archaeological potential; however, this impact 
assessment may need to be revised if the final 
design for the bridge would involve impacts within 
or close to this area. 

None 
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Collective impacts 
The overall impact to the former ferry crossing precinct would mainly affect the views 
and setting of the group and of the individual items within it. The majority of the historic 
items within this group are tied together by their relationship to the former ferry 
crossing, and therefore the remnant road cuttings at Punt Road and Old Ferry Road 
are of crucial importance in maintaining and interpreting the historic and visual 
relationship between the individual sites. It is anticipated that the remnant road cuttings 
would remain intact, open, and accessible to pedestrians, and therefore the historical 
function and importance of the cuttings and the ferry crossing could continue to be 
interpreted. 
 
The design of the proposed bridge aims to minimise visual impacts to nearby heritage 
items and would be sensitive to the historic importance of the ferry crossing precinct, 
it would also strengthen the connection between the historic approaches to the former 
ferry crossing at Punt Road and Old Ferry Road. The bridge would also facilitate more 
effective heritage interpretation and higher visitor numbers to the historic precinct 
around the river crossing. 
 
The creation of ancillary construction facilities within River Road Reserve (site 2 and 
the parking area along River Road) may involve impacts to significant vegetation, or to 
potential archaeological deposits associated with two former houses known to have 
been present in this area by 1943, and the former toll house. 
 
Overall impacts are summarised in Table 6-11. 
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Table 6-11 Collective heritage impacts 

Development Discussion 
What aspects of the proposal 
respect or enhance the 
heritage significance of the 
study area? 
 
 

The proposal may impact substantially on the Punt Road crossings. These impacts may include the removal of 
vegetation and trees, the excavation of a crane pad, excavation for piers, retaining walls and utilities. It is intended that 
the remnant road cuttings would remain intact, open, and accessible to pedestrians, and therefore the historical function 
and importance of the cuttings and the ferry crossing could continue to be interpreted. 
The proposed bridge would strengthen the connection between the historic approaches to the former ferry crossing at 
Punt Road and Old Ferry Road, and facilitate more effective heritage interpretation and higher visitor numbers to the 
historic precinct around the river crossing. 
The proposed bridge would allow unimpeded views of Victoria Bridge, the Nepean River and many of the heritage items 
that lie in close proximity to the river bank, through its open structure and viewing platforms. In this regard, the proposal 
would enhance the significance of the historical landscape, and allow it to be visually interpreted by visitors to the new 
bridge. 
The proposed bridge would allow many opportunities for interpretation of this landscape, and would make legible the 
visual connections between the old ferry crossing, the river and historical buildings in its vicinity. 
 

What aspects of the proposal 
could have a detrimental 
impact on the heritage 
significance of the study 
area? 

The proposal would involve physical impacts to the road cuttings associated with the former ferry crossing, as well as 
impacts to the views and setting of these cuttings. 
The proposal may result in possible vibration impacts to the former pumping station, Explorers Memorial, former police 
building, and Emu Hall. 
The proposal would impact on views to Victoria Bridge, as well as views from the Emu Hall grounds to the south-east. It 
would also involve relatively minor impacts to views from the former police building over the river, with the potential for 
more major impacts to the views and setting close to the cottage, depending on the specific nature of design and 
construction within the Punt Road cutting.  
The proposal would have minor impacts on the views to the river from the grounds of Madang Park at the southern end. 
The proposed bridge would intersect the heritage listed rowing course near its northern end, however, the rowing 
course would still be uninterrupted along most of its length and it is not considered that the construction of the proposed 
bridge would have a significant impact on the heritage significance of the item. 
The proposed ancillary construction facilities may involve impacts to significant vegetation within River Road Reserve, 
or to potential archaeological deposits associated with two former houses. The area of proposed impact for the western 
bridge approach encompasses the area of moderate archaeological potential associated with the former toll house, 
which may be impacted by the proposal. 

Nepean River Green Bridge  150 
Review of Environmental Factors 



 

Development Discussion 
The proposal may impact on archaeological remains of the Toll House and of the former police station, although the 
exact nature of these potential impacts is yet to be finalised. 
The (extant) former police station building may require adjustment works including the establishment of a retaining wall, 
the grading of the existing driveway and potential removal of existing vegetation and fence lines. 
The historic Emu Hall property is one of three potential locations for the establishment of a crane pad. This would have 
temporary visual impacts on the heritage listed property. 

Have more sympathetic The design of the proposed bridge has gone through many phases of development, and the current proposal is 
options been considered and sympathetic in design and the construction methods to be adopted would aim to have limited impacts on the 
discounted? surrounding landscape. 
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Cumulative impacts 
In 2011, Godden Mackay Logan was commissioned by Penrith City Council to prepare 
a heritage interpretation plan for the Penrith Great River Walk (Godden Mackay Logan 
2011a), and the brief for a public art project to interpret the history of the former ferry 
crossing (Godden Mackay Logan 2011b). The public art project has since progressed 
through detailed design and approval, and the art pieces have been manufactured. 
Penrith City Council has postponed the installation of the art work until the completion 
of the proposed bridge, and discussions are in progress between the Council and 
Roads and Maritime to consider how the planned interpretive artwork could 
complement the bridge. 
 

6.3.5 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Non-
Aboriginal 
heritage 

• 

• 

A heritage interpretation of the area 
would be incorporated into the 
detailed design of the bridge. This 
interpretation is to be designed by a 
qualified heritage consultant in 
accordance with the NSW Heritage 
Council’s Heritage Interpretation 
Policy (2005) and Interpreting 
Heritage Places and Items 
Guidelines (2005). The interpretation 
will consider the principles of the 
interpretation plan developed by 
Godden Mackay Logan (2011) for 
the Penrith Great River Walk and 
complement the public art installation 
that has already been commissioned 
by Penrith city Council. 
In consultation with Penrith City 
Council a heritage interpretation 
strategy that incorporates the 
proposed bridge and the surrounding 
area in the vicinity of the former ferry 
crossing would be prepared. 

Roads and 
Maritime 

Detailed 
Design 

Non-
Aboriginal 
heritage 

Sections of the road cuttings that will fall 
beneath the bridge would remain intact, 
open, and accessible to pedestrians 
along their entire length. 
 

Roads and 
Maritime 

Detailed 
Design 

Non-
Aboriginal 
heritage 

Any change to the concept bridge design 
will require an assessment to determine if 
there are any potential heritage impacts 
on adjacent heritage items 
 

Roads and 
Maritime 

Detailed 
Design 

Non-
Aboriginal 
heritage 

Archival recording of Punt Road reserve 
will be undertaken prior to commencing 
works. 

Roads and 
Maritime 

Detailed 
Design 

Non-
Aboriginal 
heritage 

Any landscaping plans prepared during 
detailed design will take into account the 
heritage value of the area.  

Roads and 
Maritime 

Detailed 
design 
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Impact Environmental safeguards Responsibility Timing 

Non-
Aboriginal 
heritage 

Any property adjustment works in the 
vicinity of the former Police Building and 
the Punt Road reserve will be unobtrusive 
and sympathetic to the heritage character 
of the precinct. 

Roads and 
Maritime 

Detailed 
Design 

Non-
Aboriginal 
heritage 

A Non-Aboriginal Heritage Management 
plan will be prepared and included in the 
CEMP. This plan would include but not be 
limited to the following: 

• A map identifying locations of 
items or sites (including 
curtilages) which are to be 
protected and those which are to 
be destroyed/impacted and no-go 
zones. 

• Identification of potential 
environmental risks/impacts due 
to the works/activities 

• Management measures to 
minimise the potential risk 

• Mitigation measures to avoid risk 
of harm and the interface with 
work activities on site. 

• Implementation of mitigation 
measures to protect identified 
heritage items or areas 

• Identify in toolbox talks where 
management of non-aboriginal 
heritage is required such as 
identification of no go zones and 
responsibilities under the Heritage 
Act 1977 and any obtained 
permits or exemptions. 

• A stop works procedure in the 
event of actual or suspected 
potential harm to a heritage 
feature/place. 

• Requirement to comply with RMS 
Standard Management Procedure 
-Unexpected Archaeological 
Finds, 2012. 

Contractor Pre-
Construction 

Non-
Aboriginal 
heritage 

Prior to commencement of works, an 
exception under Section 139 of the NSW 
Heritage Act 1977 will be obtained should 
subsurface impacts to areas of moderate 
archaeological potential at Regatta Park, 
the former police station and at the site of 
the former toll house be required.  

Contractor Pre-
Construction 

Non-
Aboriginal 
heritage 

A condition survey of heritage structures 
will be undertaken before the start of work 
by a qualified contractor and a building 
condition report prepared. 

Contractor Pre-
Construction 
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Impact Environmental safeguards Responsibility Timing 

Non-
Aboriginal 
heritage 

A Construction Noise and Vibration 
Management Plan will be developed and 
implemented to mitigate potential 
vibration impacts to the former pumping 
station, Explorers Memorial, former police 
building, and Emu Hall. 

Contractor Pre-
construction 
and 
construction 

Non-
Aboriginal 
heritage 

An exclusion zone will be created around 
the Explorers Memorial, former police 
building, original police station 
(archaeological site) and Madang Park 
during works so that unintended impacts 
will be avoided. This will include signage. 

Contractor Construction 

Non-
Aboriginal 
heritage 

If unexpected heritage item/s, 
archaeological remains or potential relics 
are uncovered during the works, all works 
will cease in the vicinity of the 
material/find and the RMS Standard 
Management Procedure - Unexpected 
Archaeological Finds 2012 would be 
followed. 

Contractor Construction 

 

6.4 Traffic and Access 
6.4.1 Existing environment 
Road network and access 
Pedestrian and cyclist facilities in the study area include the pathways for the Bridge 
to Bridge walk along the banks of the Nepean River between Victoria Bridge and the 
M4 bridge. The Bridge to Bridge walk forms part of the Great River Walk, a recreational 
trail that is planned to follow the Hawkesbury-Nepean River from its source at Lake 
Bathurst near Goulburn, to Broken Bay, around 570 kilometres north. The Penrith 
section of the Great River Walk is planned between the M4 and Victoria Bridges and 
will take advantage of the views of the Nepean River and Blue Mountains (Figure 1-1). 
In the study area, the walk is a commonly used recreational path for joggers, walkers, 
families, scooters, bikes, and dog walking. The walking path is situated adjacent to 
picnic areas, children’s play equipment, barbeques and gazebos, public toilets and 
other public amenities.  
 
Victoria Bridge and the M4 bridge are the only two river crossings available for 
pedestrians, cyclists and motorists, in the locality. The two-lane, two way carriageway 
of Victoria Bridge serves vehicular traffic between Penrith and Emu Plains and carries 
an average daily traffic volume of 24,500 vehicles per day (Roads and Maritime 2011). 
However, Victoria Bridge, which forms part of the heavily trafficked Great Western 
Highway, does not comply with current standards for cycling infrastructure. 
Furthermore, cyclists currently have to dismount before crossing this bridge due to the 
narrow width of the shared path. 
 
The only safe pedestrian crossing point across the Great Western Highway in proximity 
to Victoria Bridge on the eastern side of the river is via Old Ferry Road using the path 
that runs below Victoria Bridge and joins with Bruce Neale Drive. The nearest 
alternative crossing is located about 600 metres to the east at the signalised 
intersection of the Great Western Highway with Mulgoa Road. 
 

Nepean River Green Bridge  154 
Review of Environmental Factors 



 

Existing off road shared use paths are located on: 
 
• High Street, between Memorial Avenue and Station Street 
• Mulgoa Road, between Jane Street and Jamison Road 
• River Road, between Regatta Park and the M4 
• Along the eastern bank of the Nepean River north of Victoria Bridge to Emu 

Ford. 
 
The Metropolitan Sydney Bike Network identifies off-road shared use paths for 
pedestrians and cyclists along key routes within Penrith and Emu Plains. Priority routes 
identified in proximity to the study area include: 
 
• The Great Western Highway, between Victoria Bridge and Emu Park 
• Nepean Avenue, between Victoria Bridge and the M4 
• Castlereagh Road, between Jane Street and Castlereagh Road 
• Jane Street 
• River Road, between Punt Road and the southern end of Regatta Park. This 

section of path has been identified as a key route for the Great River Walk. 
 
Local roads relevant to the proposal include: 
 
Eastern side of Nepean River 
• Memorial Avenue – This short avenue ending in a cul-de-sac provides access to 

the former Log Cabin Inn and a park and would be used to access proposal site 
2. This road is also used to access utilities, including high voltage overhead lines 
that would need to be relocated as part of the proposal 

• Nepean Avenue – This two lane road, one in each direction, that ends in a cul-
de-sac provides access to residential properties and Tench Reserve and would 
be used to access proposal site 4 if required 

• Jamison Road – This two lane road, one in each direction, provides access to 
Tench Reserve and proposal site 3 if required.  

 
Western side of Nepean River 
• River Road – This two lane road, one in each direction, provides access to 

proposal site 2, in particular the carpark to Regatta Park and River Road 
Reserve 

• Punt Road – This road provides vehicular and pedestrian access to two 
properties, Regatta Park and River Road Reserve. It would provide access to 
proposal site 2.  

 
The overall road network in the locality is illustrated in Figure 2-1. The existing and 
proposed shared paths in proximity to Victoria Bridge are shown on Figure 1-1 and 
Figure 2-1. 
 
Parking 
A car park is located along River Road which can accommodate around 50 vehicles. 
Roadside parking is also allowed in the majority of the local street in the locality. 
 
Pedestrian and cyclist traffic volumes 
Roads and Maritime undertook a survey of cyclists and pedestrians within the study 
area between 6 February 2014 and 12 February 2014 to determine the use of the 
various cyclists and pedestrians facilities in the study area. Cyclist and pedestrian 
counts were undertaken at three locations between 6am and 8pm each day (Figure 
6-11): 
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• Location 1 - On the shared path along the southern side of Victoria Bridge 
• Location 2 - On the walkway on the eastern side of River Rd, just north of the 

last house 
• Location 3 - At the southern end of Nepean Ave, where the path enters the 

reserve. 
 

 

1 

2 

3 

Figure 6-11 Location of cyclist and pedestrian counts indicated in yellow. The proposed 
bridge location is indicated in red. 
 
Weather conditions at the time of the surveys were fine. 
 
The detailed results of the counts are provided in Appendix I and summarised in Table 
6-12. 
 
Table 6-12 Use of pedestrian and cycling facilities within the study area. Weekends are 
highlighted. 

Location 
 

Day 
 

Total daily number in 
both directions 

Peak use 
Pedestrians and cyclist combined 

 
Pedestrian Cyclist Time Total numbers in 

both directions 
Location 1 
- On the 
shared 
path 
along the 
southern 
side of 
Victoria 
Bridge 

6.2.2014 504 97 8:15-9:15am 72 
7:00-8:00pm 71 

7.2.2014 377 72 9:00-10:00am 71 

6:00-7:00pm 56 
8.2.2014 685 130 8:45-9:45am 160 

11:15-
12:15pm 

53 

9.2.2014 665 108 8:15-9:15am 170 
6:30-7:30pm 52 

10.2.2014 461 108 9:30-10:30am 68 
7:00-8:00pm 86 

11.2.2014 510 96 9:30-10:30am 69 
5:45-6:45pm 154 

12.2.2014 444 111 9:15-10:15am 52 
6:00-7:00pm 96 

Weekday* 459 97 AM 66 

Nepean River Green Bridge  156 
Review of Environmental Factors 



 

Location 
 

Day 
 

Total daily number in 
both directions 

Peak use 
Pedestrians and cyclist combined 

 
Pedestrian Cyclist Time Total numbers

both directions 
 in 

PM 93 
Weekend* 675 119 AM 165 

PM 52 
Location 2 6.2.2014 467 36 9:00-10:00am 60 
- On the 
walkway 
on the 
eastern 
side of 
River 
Road 

5:45-6:45pm 79 
7.2.2014 414 25 9:15-10:15am 73 

5:30-6:30pm 58 
8.2.2014 665 68 8:00-9:00am 163 

7:00-8:00pm 41 
9.2.2014 740 66 8:30-9:30am 204 

6:45-7:45pm 44 
10.2.2014 476 50 9:30:10:30am 54 

6:15-7:15pm 101 
11.2.2014 573 50 9:30-10:30am 75 

5:45-6:45pm 165 
6:00-7:00pm 165 

12.2.2014 442 38 8:45-9:45am 66 
6:00-7:00pm 93 

Weekday* 474 40 AM 66 
PM 110 

Weekend* 702 67 AM 183 
PM 42 

Location 3 
- At the 
southern 
end of 

6.2.2014 558 30 9:00-10:00am 68 
5:15-6:15pm 82 
6:45-7:45pm 82 

7.2.2014 450 24 9:15-10:15am 113 
Nepean 
Avenue 

5:45-6:45pm 57 
8.2.2014 832 167 8:00-9:00am 210 

11:15- 63 
12:15pm 

9.2.2014 886 155 8:00-9:00am 245 
11:15- 68 
12:15pm 

10.2.2014 636 69 9:30-10:30am 93 
6:30-7:30pm 120 

11.2.2014 653 87 9:00-10:00am 77 
6:00-7:00pm 181 

12.2.2014 562 79 9:00-10:00am 77 
5:45-6:45pm 130 

Weekday* 572 58 AM 86 
PM 109 

Weekend* 859 161 AM 227 
PM 65 

* Numbers provided are daily averages over the week or weekend. 
 
As discussed in Section 6.1, the counts show that the existing shared pathway network 
and footpaths are very well utilised, with more than 450 pedestrians counted each 
weekday and 650-850 pedestrians using the pathways on each day of the weekend. 
The paths used the most are at the southern end of Nepean Avenue entering the 
reserve, but usage appears to be fairly consistent at all three count sites. The paths 
are less well used by cyclists, with the eastern side of Victoria Bridge attracting around 
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100 cyclists most weekdays and 110-120 cyclists on the weekend. The southern end 
of Nepean Avenue attracts higher numbers of cyclists (around 160) on weekends, 
while the western route attracted only around 20-50 cyclists during the week and 
around 65 on the weekend. 
 
Usage of the paths was found to vary across the day and the week. Morning and 
afternoon peaks are consistent with commuting and school pick up times. Tuesday 
evening appears to be a popular time for a large group walking activity. The afternoon 
/ evening peak usage continues until after 8pm at this time of year, indicating the paths 
are used outside commuting hours for exercise. Weekend use is predominantly during 
the mornings. 
 
While there is a demand for these types of facilities within the study area, the current 
state of pedestrian and/or cyclist access across the river has been identified as a major 
constraint to the implementation of a comprehensive bicycle network for Penrith, 
reducing accessibility and limiting the cycling catchment. Improvements to pedestrian 
and cyclist crossing movements and safety across the Nepean River is therefore a 
priority. 
 
Waterway traffic and access 
The navigable waters of the Nepean River in the study area are used by various 
vessels for recreational activities. These include: 
 
• The waters between the M4 bridge and the weir which are part of a rowing 

course and have a speed limit of 8 knots. The Nepean Rowing Club is located 
along Bruce Neale Drive, 100 metres north of Victoria Bridge. Representatives 
advised that the rowing course is heavily utilised except during the months of 
June and July (Evans and Peck 2014) 

• Water skiing is generally undertaken south of the M4 bridge and a water skiing 
club is located around 220 metres south of this bridge where there is a boat 
ramp 

• The Nepean Belle Paddle wheeler and the Penrith Platypus Cruiser are both 
based around 510 metres south of the M4 Bridge and offer cruises along the 
Nepean River including up to Victoria Bridge. Passengers are picked up from the 
jetty in Tench Reserve along Tench Avenue. 

 
Boat access to the river includes: 
 
• Kayaks can access the river from the rowing club north of Victoria Bridge 
• A boat ramp, jetty and parking facility is located just north of the M4 Bridge and 

is accessed via Tench Avenue and Factory Road 
• A boat ramp is located south of the M4 Bridge along Bellevue Road. 

 
Boat access is impeded by the Penrith weir around 560 metres north of the Victoria 
Bridge. Boat access is restricted in this area. 
 

6.4.2 Potential impacts 
Construction 
During the construction period, the path on the eastern side of the river that runs below 
Victoria Bridge and forms part of the Great River Walk would be closed to pedestrian 
and cyclists. As this also provides a safe crossing of the Great Western Highway, this 
may have an impact on safety if pedestrians undertake unsafe crossings of the 
highway. 
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Compound sites and parking of vehicles would be confined to sites 1 and 2 and sites 
3 to 4 if required, where construction activities would take place. This would avoid 
impact to available parking. While Memorial Avenue would generally be closed during 
the construction period, the avenue does not provide access to any residences. 
However, it does provide access to utilities and access for utility providers would need 
to be maintained throughout construction. The use of the carpark along River Road for 
parking of construction vehicles may have some impacts on public parking. The car 
park is likely to be extensively used by the public during weekends, public holidays 
and/or during special events. 
 
A river exclusion zone would be established during construction. This would impact 
the rowing course and vessels that use the river including those identified above. 
Impacts would be temporary but cannot be avoided if works are to proceed. 
 
There would be some minor access impediments to Tench Reserve for pedestrian and 
cyclists during construction if sites 3 or 4 are required. However, impacts are likely to 
be minor and easily managed under appropriate traffic management measures. 
 
Three driveways are also located along Punt Road which would be impacted during 
the construction of the bridge approaches on the western side. While impacts would 
be temporary, alternative access to these properties may need to be provided during 
construction and to River Road Reserve from Punt Road, when Punt Road would be 
temporarily closed.  
 
Delivery of bridge components would be undertaken at night to minimise any potential 
traffic impacts. During a typical night that is scheduled for deliveries, it is anticipated 
that up to 5 trucks will deliver members / elements.  The arrival of the 5 trucks will be 
spread out over the night time period.  Based on 5 trucks per night, 2 truck movements 
have been allowed for in the worst one hour period during the night (ie 1 truck 
movement in and 1 truck movement out), resulting in a total of 10 truck movements 
over the entire 9 hour night time periods (ie 5 truck movements in and 5 truck 
movements out). Construction traffic is unlikely to cause more than a minor impact on 
overall traffic in the locality. 
 
Operation 
The proposal would provide a safer crossing for pedestrians and cyclists than the 
current Victoria Bridge crossing. The proposal would link with existing and future walks 
along the Nepean River, including the Great River Walk and would therefore result in 
a positive impact to pedestrian and cyclists movements. 
 
The proposed bridge would have one pier within the waterway. Consultation with the 
rowing community has been extensive throughout the development of the preferred 
design in order to avoid any impacts on the rowing course. The pier within the 
waterway would be located outside the rowing lanes and would therefore have 
negligible impact on the rowing course.  
 
Access along the path on the eastern side of the river would be retained via a 
boardwalk around the bridge abutment. 
 
The driveway accesses along Punt Road would be reinstated following construction of 
the bridge. A path adjacent to the western bridge approach leading to River Road 
Reserve would also be constructed to ensure council vehicles and/or utility providers 
are able to access River Road Reserve. 
 
Further benefits and impacts of the proposal in relation to traffic and access are 
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discussed in Section 6.1. 
 

6.4.3 Safeguards and management measures 
A number of traffic and access impacts, in particular in relation to pedestrian and 
cyclists, have been discussed in section 6.1 and safeguards provided in section 6.1.4. 
These are not repeated in this section.  
 

Impact Environmental safeguards Responsibility Timing 

Traffic and 
access 

Consultation with emergency service 
authorities will be undertaken during 
development of the detailed design 
including NSW Rural Fire Service and 
Fire Rescue 

Roads and 
Maritime 

Detailed 
Design 

Traffic and 
access 

The incorporation of a temporary 
alternative safe crossing across the 
Great Western Highway on the eastern 
side of the river for pedestrians and 
cyclists during the construction period 
will be investigated.  

Roads and 
Maritime 

Detailed 
Design 

Traffic and 
access 

A traffic management plan, including for 
pedestrian and cyclists, will be developed 
as part of the works. It will include 
measures to ensure: 

Contractor Pre-
construction 

• Pedestrian and cyclist access is 
maintained throughout 
construction. 

• Pedestrians and cyclists diversion 
routes are appropriately displayed 
during construction. 

• Measures for the advanced 
notification of any construction 
works that affect pedestrians and 
cyclists are put in place.    

Traffic and 
access 

Work with Rowing NSW and Nepean 
Rowing Clubs to coordinate the 
construction program with the rowing 
event calendar where possible.  

Roads and 
Maritime and 
contractor 

Construction 

Traffic and 
access 

Driveway access to the properties along 
Punt Road will be maintained. If this is 
not possible for an extended period, a 
temporary alternative access 
arrangement will be developed in 
consultation with the property owners. 

Contractor Construction 

 

Traffic and 
access 

Impacts to river users will be minimised 
during construction by minimising the 
extent of the river exclusion zones 
where this is feasible. 

Contractor Construction 
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Impact Environmental safeguards Responsibility Timing 

Traffic and Boats and barges will use existing boat Contractor Construction 
access ramps and/or will be craned in and out 

of the river. No new access tracks will 
be created for boat and/or barge access. 

Traffic and Prior to any use of the car park Roads Contractor Construction 
access and Maritime will negotiate terms with 

Penrith City Council. 
 

6.5 Noise and vibration 
6.5.1 Methodology 
Renzo Tonin & Associates undertook a construction noise and vibration assessment 
for the proposal (Renzo Tonin and Associates 2014) (Appendix K).  
 
The noise assessment was undertaken in accordance with the quantitative noise 
assessment methodology outlined in the NSW ‘Interim Construction Noise Guideline’ 
(ICNG) (DECC 2009). It involves the measurement of background noise levels and 
prediction of noise levels based on typical construction equipment to be used and 
construction process, and assessment against set criteria detailed in section 6.5.3. 
 
The nearest and potentially most affected locations where noise monitoring was 
undertaken were as follows. 

• Location M1  11 Nepean Avenue, Penrith 
Noise data represents the ambient and background noise for 
residences on Nepean Avenue near the eastern embankment site 
at the former Log Cabin site and nearby park. 

• Location M2  110 Nepean Avenue, Penrith 
Noise data represents the ambient and background noise for 
residences on Nepean Avenue near the potential construction site 
in the parkland at the southern end of Nepean Avenue, Penrith. 

• Location M3  6-22 Tench Avenue, Jamisontown 
Noise data represents the ambient and background noise for 
residences near the potential construction site in the parkland next 
to the corner of Tench Avenue and Jamison Road in 
Jamisontown. 

• Location M4  2 Great Western Highway, Emu Plains 
Noise data represents the ambient and background noise for 
residences on the western side of the Nepean River near the 
western abutment site and Punt Road. 

To quantify the existing ambient noise environment, long-term (unattended) noise 
monitoring was conducted at Location M1, M2, M3 and M4 between Tuesday 28th 
January and Wednesday 5th February 2014. 
 
Noise impact from the potential increase in traffic on the surrounding road network due 
to construction activities was assessed against the NSW ‘Road Noise Policy’ (RNP). 
The RNP sets out criteria to be applied to particular types of road and land uses. These 
noise criteria are to be applied when assessing noise impact and determining 
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mitigation measures for sensitive receivers that are potentially affected by road traffic 
noise associated with the construction of the proposal, with the aim of preserving the 
amenity appropriate to the land use. 
Due to the nature of the proposal, a pedestrian bridge along an existing pedestrian and 
cyclist path, operational noise is likely to be minimal and has therefore not been 
assessed.  
 
The criteria used for the vibration assessment are detailed in section 6.5.3 and 
assessed based on the type of construction plant that would be used and distance 
from sensitive receivers. 
 

6.5.2 Existing environment 
Suburban residential receivers surround the proposal site.  During a site inspection, 
the nearest affected residential receivers were identified (Table 6-13). 
 
Table 6-13 Residential receivers 
Receiver Location 
Receiver R1 1 Nepean Avenue, Penrith 

Residential property located about 70m to the south of the eastern 
abutment. 

Receiver R2  3 Nepean Avenue, Penrith 
Residential property located about 90m to the south of the eastern 
abutment. 

Receiver R3  5 Nepean Avenue, Penrith  
Residential property located about 116m to the south of the 
eastern abutment. 

Receiver R4  10 Memorial Avenue, Penrith 
Residential property located about 75m to the south of 
assembly/compound site 1. 

Receiver R5  12 Memorial Avenue, Penrith 
Residential property located about 70m to the south of the 
Compound site 1. 

Receiver R6  14 Memorial Avenue, Penrith 
Residential property located about 70m to the south of 
assembly/compound site 1. 

Receiver R7  2-26 Great Western Highway, Emu Plains 
Residential property located about 75m to the north-west of the 
western abutment. 

Receiver R8  4 Punt Road, Emu Plains 
Residential property located about 70m to the west of the western 
abutment. 

Receiver R9  2 Tench Avenue, Jamisontown 
Residential property located about 80m to the south of 
assembly/compound site 3. 

Receiver R10  475-487 Jamison Road, Jamisontown 
Residential property located about 120m to the northeast of the 
compound site 3 and 330m to the south-west of 
assembly/compound site 4. 

Receiver R11  104 Nepean Avenue, Penrith 
Residential property located about 75m to the east of 
assembly/compound site 4. 
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Receiver R12  106-110 Nepean Avenue Penrith 
Residential property located about 70m to the south-east of 
assembly/compound site 4. 
 

 
Existing background and ambient noise levels are presented in  
Table 6-14. 
 
Table 6-14 Measured Existing Background (L90) & Ambient (Leq) Noise Levels, 
dB(A) (Renzo Tonin and Associates 2014) 

Location 
L90 Background Noise Levels Leq Ambient Noise Levels 

Day Evening Night Day Evening Night 

Location M1  43 40 32 53 58 46 

Location M2 38 37 451 54 49 51* 

Location M3 43 33 31 67 57 56 

Location M4 48 43 34 62 54 49 
*Night time noise level for this location affected by insect/frog noise 
 
The anticipated delivery route to the Site 1 would be via the M4 Motorway, Mulgoa 
Road, the Great Western Highway and Memorial Avenue.   
 
The anticipated delivery route to Site 2 would be via the M4 Motorway and the Great 
Western Highway.   
 
The anticipated delivery route to Site 3, if required, would be via the M4 Motorway, 
Mulgoa Road and Jamison Road.   
 
There are two possible options for the anticipated delivery route to Site 4 if required. 
Option 1 would be via the M4 Motorway, Mulgoa Road, the Great Western Highway, 
Memorial Avenue and Nepean Avenue. Option 2 will be via the M4 Motorway, Mulgoa 
Road and a new purpose built access road off Mulgoa Road. 
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Figure 6-12 Site, Surrounds and Monitoring and Receiver Locations – Northern Section (Renzo Tonin 2014) 
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Figure 6-13 Site, Surrounds and Monitoring and Receiver Locations – Southern Section (Renzo Tonin 2014) 
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6.5.3 Criteria 
Noise 
Table 6-15 reproduced from the ICNG, sets out the noise management levels and how 
they are to be applied for residential receivers. 
 
Table 6-15– Noise Management Levels at Residential Receivers 

Time of Day 
Management 
Level 
LAeq (15 min) 

How to Apply 

Recommended 
standard hours: 
Monday to Friday 
7 am to 6 pm 
Saturday 8 am to 1 pm 
No work on Sundays 
or public holidays 

Noise 
affected 
RBL* + 
10dB(A) 

The noise affected level represents the 
point above which there may be some 
community reaction to noise. 
Where the predicted or measured LAeq (15 min) 
is greater than the noise affected level, the 
proponent should apply all feasible and 
reasonable work practices to meet the 
noise affected level. 
The proponent should also inform all 
potentially impacted residents of the nature 
of works to be carried out, the expected 
noise levels and duration, as well as 
contact details. 

Highly noise 
affected 
75dB(A) 

The highly noise affected level represents 
the point above which there may be strong 
community reaction to noise. 
Where noise is above this level, the 
relevant authority (consent, determining or 
regulatory) may require respite periods by 
restricting the hours that the very noisy 
activities can occur, taking into account: 
• times identified by the community when 

they are less sensitive to noise (such as 
before and after school for works near 
schools, or mid-morning or mid-afternoon 
for works near residences 

• if the community is prepared to accept a 
longer period of construction in exchange 
for restrictions on construction times. 
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Time of Day 
Management 
Level 
LAeq (15 min) 

How to Apply 

Outside recommended 
standard hours 

Noise 
affected 
RBL* + 
5dB(A) 

A strong justification would typically be 
required for works outside the 
recommended standard hours. 
The proponent should apply all feasible and 
reasonable work practices to meet the 
noise affected level. 
Where all feasible and reasonable practices 
have been applied and noise is more than 
5dB(A) above the noise affected level, the 
proponent should negotiate with the 
community. 
For guidance on negotiating agreements 
see section 7.2.2 of the ICNG. 

*Rating background noise level (LA90) 

 

Table 6-16 presents the construction noise management levels established for the 
nearest noise sensitive residential receivers based upon the noise monitoring outlined 
undertaken. 

 

Table 6-16 – Construction Noise Management Levels at Residential Receivers 
(Renzo Toning 2014) 

ID Location Description 
LA90 Background 
Noise Level (RBL) 

Noise Management 
Level LAeq(15min)

1 
Day Evening Night Day Evening Night 

R1 1 Nepean Avenue, Penrith 

43 40 32 53 45 37 

R2 3 Nepean Avenue, Penrith 

R3 5 Nepean Avenue, Penrith 

R4 10 Memorial Avenue, 
Penrith 

R5 12 Memorial Avenue, 
Penrith 

R6 14 Memorial Avenue, 
Penrith 

R7 2-26 Great Western 
Highway, Emu Plains 48 43 34 58 48 39 

R8 4 Punt Road, Emu Plains 

R9 2 Tench Avenue, 
Jamisontown 

43 33 31 53 38 36 
R10 475-487 Jamison Road, 

Jamisontown 
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ID Location Description 
LA90 Background 
Noise Level (RBL) 

Noise Management 
Level LAeq(15min)

1 
Day Evening Night Day Evening Night 

R11 104 Nepean Avenue, 
Penrith 

38 37 31 48 42 36 
R12 110 Nepean Avenue, 

Penrith 
 
Sleep disturbance 
Given that deliveries are proposed during the night time period (ie 10pm to 7am) and 
may occur more than 2-3 nights on a fortnightly basis, the assessment of sleep 
disturbance was undertaken. 
 
The ICNG recommends that where construction works are planned to extend more 
than two consecutive nights, the assessment should consider maximum noise levels 
and the extent and frequency of maximum noise level events exceeding the rating 
background noise levels. The ICNG (p15) refers to the discussion on sleep disturbance 
provided in the NSW Environmental Criteria for Road Traffic Noise (ECRTN, 
Environment Protection Authority 1999, pp 25-30). The ECRTN presents a summary 
of the findings from all the research conducted world-wide on sleep disturbance, and 
after consideration of all the information presented it concludes the following:   

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

• One or two events per night with maximum internal noise levels of 65-70dB(A) 
are not likely to affect health and wellbeing. (ECRTN p29). 

As a general rule, building structures of dwellings would typically provide a minimum 
of 10dB(A) reduction from external noise levels to internal noise levels with windows 
sufficiently open for fresh air ventilation. Therefore, based on the above internal limits, 
the equivalent external noise management levels for sleep disturbance for the 
purposes of this construction noise assessment is set as LAmax 65 dB(A). 
 
Road traffic noise 
Based on functionality, the M4 Motorway is categorised as a Freeway; Mulgoa Road 
and the Great Western Highway are categorised as arterial roads; Memorial Avenue, 
Jamison Road, Nepean Avenue and the purpose built access road off Mulgoa Road 
are categorised as local roads. For existing residences affected by additional traffic on 
existing freeways, arterial and local roads generated by land use development, the 
following road traffic noise criteria apply, as presented in Table 6-17. 
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Table 6-17 RNP Road Traffic Noise Criteria, dB(A) 
Assessment Criteria, 
dB(A) 

Road 
Category Type of project/land use Day    

7am 
 

– 
 
10pm 

Night  
10pm 
7am 

– 

Freeway/art Existing residences affected by additional LAeq,( 15 hour) LAeq,(9 hour) 
erial/sub- traffic on existing freeways/arterial/sub- 60 55 
arterial arterial roads generated by land use (external) (external) 
roads developments 

Local 
Roads 

Existing residences affected by additional 
traffic on existing local roads generated by 
land use developments 

LAeq,( 1 hour) 
(external) 

55 LAeq,(1 hour) 
50 
(external) 

 
Vibration 
The effects of ground vibration on buildings near construction sites may be broadly 
defined by the following three categories: 

• Category 1 – Disturbance to building occupants: Vibration in which the 
occupants or users of the building are inconvenienced or possibly disturbed 

• Category 2 – Effects on building contents: Vibration where the building contents 
may be affected 

• Category 3 – Effects on building structures: Vibration in which the integrity of the 
building or structure itself may be prejudiced. 

 
In general, vibration criteria for human disturbance (Category 1) are more stringent 
than vibration criteria for effects (Category 2) on building contents and building 
structural damage (Category 3). Hence, compliance with the more stringent limits 
dictated by Category 1, would ensure that compliance is also achieved for the other 
two categories. 
 
Category 1 – Disturbance to building occupants 
For disturbance to human occupants of buildings, we refer to the OEH’s “Assessing 
Vibration; a technical guideline”, published in February 2006. This document provides 
criteria which are based on the British Standard BS 6472-1992, “Evaluation of human 
exposure to vibration in buildings (1-80Hz)”. Vibration sources are defined as 
Continuous, Impulsive or Intermittent. 
 
Preferred and maximum values for continuous and impulsive vibration are defined in 
Table 2.2 of the guideline and are reproduced below for residential properties. 
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Table 6-18 Preferred and maximum weighted root mean square values for 
continuous and impulsive vibration acceleration (m/s2) 1-80Hz 

Location Assessment 
Period* 

Preferred values Maximum values 

z-axis x- & y-axis z-axis x- & y-axis 

Continuous vibration 

Residences Day 0.010 0.0071 0.020 0.014 

Night 0.007 0.005 0.014 0.010 

Impulsive vibration 

Residences Day 0.30 0.21 0.60 0.42 

Night 0.10 0.071 0.20 0.14 
*Daytime is 7.00 am to 10.00 pm and night-time is 10.00pm to 7.00 am 
 
Intermittent vibration is to be assessed using vibration dose values (VDVs).  Preferred 
and maximum VDV values for residential properties are defined in Table 2.4 of the 
guideline and are reproduced below. 
 
Table 6-19 – Acceptable vibration dose values for intermittent vibration (m/s1.75)  

Location 
Daytime Values* Night-time Values* 
Preferred Maximum Preferred Maximum 

Residences 0.20 0.40 0.13 0.26 
*Daytime is 7.00 am to 10.00 pm and night-time is 10.00pm to 7.00 am 
 
Category 2 – Effects on building contents 
The typical frequency range of road and bridge construction induced ground vibration 
is about 8 Hz to 100 Hz. Over this range the threshold of visible movement of building 
contents such as plants, pictures, blinds etc. is about 0.5 mm/s. At vibration levels 
higher than 0.9 mm/s, audible rattling of loose objects such as crockery can be 
expected. 
 
Category 3 – Effects on building structures 
There is currently no Australian Standard for assessment of building damage caused 
by vibrational energy. However, the British Standard 7385: Part 2 “Evaluation and 
measurement of vibration in buildings”, can be used as a guide to assess the likelihood 
of building damage from ground vibration. BS7385 suggests levels at which ‘cosmetic’, 
‘minor’ and ‘major’ categories of damage might occur. 
 
The German standard DIN 4150 - Part 3 - "Structural vibration in buildings - Effects on 
Structures”, also provides recommended maximum levels of vibration that reduce the 
likelihood of building damage caused by vibration. This standard too, presents 
recommended maximum limits over a range of frequencies measured in any direction 
at the foundation or in the plane of the uppermost floor.   
 
The minimum ‘safe limit’ of vibration at low frequencies for residential dwellings is 
5mm/s and increases as the frequency content of the vibration increases. 
 
These values are presented in Table 6-20 and are generally recognised to be 
conservative.
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Table 6-20 Structural Damage Criteria - Safe Limits for Building Vibration 

Group Type of Structure 

Vibration Velocity, mm/s 

At Foundation At Frequency of 
Plane of Floor 
Uppermost 
Storey 

Less than 
10Hz 

10Hz to 
50Hz 

50Hz to 
100Hz All Frequencies 

1 Buildings used for 
commercial purposes, 
industrial buildings and 
buildings of similar 
design 

20 20 to 40 40 to 50 40 

2 Dwellings and 
buildings of similar 
design and/or use 

5 5 to 15 15 to 20 15 

 

6.5.4 Potential impacts 
Construction noise 
Information on the construction process for the proposal is broken down into the 
following stages for the purpose of the construction noise assessment: 
 
1.  Demolition, site establishment and utility works 

a. For all sites and launch from the former Log Cabin site 
o Pre-construction identification and marking of sensitive areas 
o Establishment of temporary fencing 
o Implementation of traffic management measures in accordance with 

Traffic Control Plan for duration of works 
o Installation of temporary environmental controls including erosion, 

sediment and water quality controls 
o Establishment of compound sites and access. Setting up of 

construction compound and stockpile areas including the extension 
and provision of services to the compound sites  

o Demolition of structures on the former Log Cabin site including 
asbestos removal and disposal, where encountered 

o Clearing and ground preparation of the Punt Road corridor to 
facilitate construction vehicle access and construction. This would 
require excavation and use of fill material to establish access tracks 
and level crane pads along the embankment 

o Utility relocation work, where required 
b. Barge method from Site 3 (activities in addition to those listed in 1.a.) 

o Create access track off Jamison Road 
o Removal of trees 
o Levelling site 
o Create hardstand area 
o Install gantry system for loading barges at river bank 
o Install navigational markers and environmental controls 

c. Barge method from Site 4 (activities in addition those listed in 1.a.) 
o Create access track off private access through Panther/Cable Ski 

park 
o Removal of trees 
o Levelling site 
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o Create hardstand area 
o Install gantry system for loading barges at river bank 
o Install navigational markers and environmental controls 

 
2.  Batter stabilisation, piling and abutment works 

• Establish exclusion zones 
• Enabling works to area to allow piling rig access 
• Enabling works for crane pads. Two crane pads would be required at each 

abutment. Crane pads would be around 20 metres by 20 metres in size 
and would be on level ground. On the eastern side these would be located 
at the former Log Cabin site and on the western embankment one would 
be located along Punt Road and another on the embankment to the north 
of the bridge alignment 

• Perform batter stabilisation works for abutment construction 
• Construct piles for abutment and pier footings. Piles would be bored 
• A cofferdam or rock fill pier would be used to construct pier 3 within the 

waterway on the western side of the river  
• Construct abutments 
• Construct concrete bridge piers 
• Construct scour protection measures as required. These would be required 

along the river edge on both sides of the river at the location of the bridge. 
 

3.  Bridge minor span works 
• Establish Nepean River exclusion zone  
• Bridge deck would be erected by lifting bridge girder elements between 

concrete piers for all minor spans 
• In situ concreting and grouting for the bridge deck between elements 
• Installation of temporary scaffolding and temporary railings along erected 

bridge deck. 
 
4. Site delivery of materials  

• Truss members and precast members 
• Fabricate truss modules from delivered components. 

 
5. Approach shared path and retaining wall works 

• Construct retaining wall footings 
• Place engineering fill material whilst constructing approach retaining walls 
• Construct shared path on both approaches 
• Install shared path railings and fencing. 

 
6. Bridge main span works 

• Establish Nepean River exclusion zone  
• Construct temporary support piers and driven piles in Nepean River 

beneath proposed main span to support truss segments during lifting and 
joining to bridge structure. Up to 16 piers would be required 

• Construct segments of steel truss in site compounds in preparation for 
lifting 

• Lift segments onto temporary piers for joining to minor span sections. This 
would either be done using a crane from the former Log Cabin site and/or 
segments would be placed on a barge and transported to the temporary 
piers before being lifted 

• Perform welding and connection works between truss segments and 
bridge deck sections. 
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7. Bridge finalisation work 

• Install bridge furniture, lighting, signposting and railings 
• Construct boardwalk at eastern abutment 
• Disconnection of site compound services 
• Removal of site compound equipment and offices 
• Replenishment of site compound areas and temporary construction areas  
• Landscaping and revegetation of areas surrounding bridge  
• Commissioning of new infrastructure for use. 

 
It is noted that work items 1.b. and 1.c. are contingency work methods in the event 
securing access to site 1 is not feasible. 
 
The relevant plant and equipment used for each stage are provided in Table 6-21.  
 
Table 6-21 Typical Construction Equipment & Sound Power Levels to be used 
for each stage 

Plant 
Item 

Plant Description 
(LAeq sound 
power levels) 

Construction Process Stage 

1a 1b 1c 2 3 4 5 6 7 

1 Piling rig (Driven) 
(122) 

–  –  –   –  –    –  

2 Concrete saw (115) – – – –  –    
3 Chipper (113)    – –  –  –  –  –  

4 Chainsaw (110)    – –  –  –  –  –  

5 Compactor plate 
(110) 

   –      

6 Crane (110)          

7 Hand Held Power 
Tools (110) 

          

8 Jackhammer (110) – – – –  –   – 

9 Asphalt Paver (109) –  –  –  – –  –  –  –  
10 Excavator (107)      –    –   

11 Concrete Truck 
(106) 

–  –  –    –     

12 Roller (106)    –   –   –   
13 Truck (105)          

14 Concrete Pump 
(102) 

–  –  –         –  

15 EWP (102)      –   –  

16 Welding equipment 
(102) 

     –    –  

17 Boat/Barge (100)          – 
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Plant 
Item 

Plant Description 
(LAeq sound 
power levels) 

Construction Process Stage 

1a 1b 1c 2 3 4 5 6 7 

18 Concrete vibrator 
(100) 

– – –   –    

19 Generator (100)      –   – 

20 Temporary tower 
lights (100) 

– – – – – – –  – 

21 Air compressor (95)      –    
 
The sound power levels for the majority of activities presented in the above table are 
based on maximum levels given in Table A1 of Australian Standard 2436 - 2010 ‘Guide 
to Noise Control on Construction, Demolition and Maintenance Sites’, the ICNG, 
information from past projects and/or information held in our library files. 
 
Table 6-22 presents noise levels likely to be experienced at the nearby affected 
receiver locations for the different stages of the construction process. Noise levels 
were calculated taking into consideration attenuation due to distance between the 
construction works and the receiver locations.  
 
Table 
dB(A)

6-22 Predicted LAeq(15min) Construction Noise Levels at Receiver Locations, 
 

Predicted Construction Noise Levels Noise 
for each Stage Receiver location Management 

Level* 1a 1b 1c 2 3 4 5 6 7 

R1 - 1 Nepean Avenue, 65 37 37 74 71 68 71 75 65 
Penrith 

R2 - 3 Nepean Avenue, 60 37 40 64 61 64 61 65 60 
Penrith 

R3 - 5 Nepean Avenue, 59 39 41 69 65 63 65 70 60 
Penrith 

53/45/37 
R4 - 10 Memorial Avenue, 66 21 23 55 52 69 52 57 66 
Penrith 

R5 - 12 Memorial Avenue, 66 21 23 54 51 70 51 56 67 
Penrith 

R6 - 14 Memorial Avenue, 71 23 26 56 53 75 53 57 72 
Penrith 

R7 - 2-26 Great Western 52 36 40 70 67 56 67 71 52 
Highway, Emu Plains 

58/48/39 
R8 - 4 Punt Road, Emu 47 28 30 66 63 51 63 67 47 
Plains 

R9 - 2 Tench Avenue, 32 63 44 38 35 69 35 39 64 
Jamisontown 

53/38/36 
R10 - 475-487 Jamison 18 58 32 27 26 61 26 27 59 
Road, Jamisontown 
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Predicted Construction Noise Levels Noise 
for each Stage Receiver location Management 

Level* 1a 1b 1c 2 3 4 5 6 7 

R11 - 104 Nepean 28 47 66 47 43 70 43 48 67 
Avenue, Penrith 

48/42/36 
R12 - 110 Nepean 33 50 71 44 41 75 41 45 71 
Avenue, Penrith 
*Noise Management Levels for Day / Evening / Night 
 
Noise levels at any receptors resulting from construction would depend on the location 
of the receptor with respect to the area of construction, shielding from intervening 
topography and structures; and the type and duration of construction being 
undertaken. Furthermore, noise levels at receivers would vary substantially over the 
total construction program due to the transient nature and large range of plant and 
equipment that could be used. The presented levels are a worst case maximum with 
all plant and equipment operating concurrently. 
 
Based on the construction noise levels presented in the table above, the construction 
management levels would generally be exceeded when works are conducted at the 
construction sites nearest to the nominated receiver locations. It is noted that at 
Receivers R1, R6 and R12 the predicted noise levels will be up to the highly noise 
affected level of 75dB(A) 
 
In light of the predicted noise levels above, it is recommended that a feasible and 
reasonable approach towards noise management measures be applied to reduce 
noise levels as much as possible to manage the impact from construction noise.  
Further details on construction noise mitigation and management measures are 
provided in Section 6.5.5 below. 
 
Sleep disturbance 
In addition to the above predicted noise levels, Table 6-23 below presents a summary 
of the predicted LAmax noise levels at residential receivers during night time delivery 
works. 
 
Table 6-23 Predicted LAmax Construction Noise Levels for Night Deliveries, dB(A) 

Receiver location 
Sleep 
Disturbance 
Upper Limit 

Predicted Construction Noise Levels 
from each Assembly/Compound sites 

Site 1 Site 2 Site 3 (if 
required) 

Site 4 (if 
required) 

R1 - 1 Nepean Avenue, 
Penrith 

65 60 58 26 30 

R2 - 3 Nepean Avenue, 
Penrith 

58 55 29 33 

R3 - 5 Nepean Avenue, 
Penrith 

54 60 30 33 

R4 - 10 Memorial 
Avenue, Penrith 

63 47 19 22 

R5 - 12 Memorial 
Avenue, Penrith 

65 47 19 22 
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Receiver location 
Sleep 
Disturbance 
Upper Limit 

Predicted Construction Noise Levels 
from each Assembly/Compound sites 

Site 1 Site 2 Site 3 (if 
required) 

Site 4 (if 
required) 

R6 - 14 Memorial 
Avenue, Penrith 

65 48 21 22 

R7 - 2-26 Great Western 
Highway, Emu Plains 

49 63 30 34 

R8 - 4 Punt Road, Emu 
Plains 

43 58 23 30 

R9 - 2 Tench Avenue, 
Jamisontown 

26 33 60 39 

R10 - 475-487 Jamison 
Road, Jamisontown 

20 21 60 34 

R11 - 104 Nepean 
Avenue, Penrith 

27 35 44 61 

R12 - 110 Nepean 
Avenue, Penrith 

24 35 46 65 

For the assessment of sleep disturbance, it can be seen that predicted external LAmax 
noise levels would generally comply with the upper limit of 65dB(A) at all receiver 
locations. Furthermore, given that the predicted LAmax noise levels comply with the 
upper limit, it is unlikely that construction noise levels during the night time period would 
cause awakening reactions or affect health and wellbeing, in accordance with findings 
and world-wide research on sleep disturbance.  
 
Road traffic noise 
During a typical night that is scheduled for deliveries, it is anticipated that up to five 
trucks will deliver members and/or elements. The arrival of the five trucks will be spread 
out over the night time period. Based on five trucks per night, two truck movements 
have been allowed for in the worst one hour period during the night (ie one truck 
movement in and one truck movement out), resulting in a total of 10 truck movements 
over the entire nine hour night time periods (ie five truck movements in and five truck 
movements out). Results of the road traffic noise predictions are presented in Table 
6-24. 
 
Table 6-24 Predicted Road Traffic Noise Levels Along Public Roads, dB(A) 

Resident 
Receiver 

Predicted 
construction 
traffic noise 
level 

Representative 
logger location 

Night time 
ambient 
noise level 

Total 
ambient/tr
affic noise 
level 

Criteria Exceed 
criteria? 

Memorial 
Avenue 
and 
Nepean 
Avenue,  

50 M2 48 52 LAeq (1 
hour) 
50 

Yes 
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Resident 
Receiver 

Predicted 
construction 
traffic noise 
level 

Representative 
logger location 

Night time 
ambient 
noise level 

Total 
ambient/tr
affic noise 
level 

Criteria Exceed 
criteria? 

Jamison 
Road and 
the access 
road off 
Mulgoa 
Road 

50 M3 56 57 LAeq (1 
hour) 
50 

Yes 

M4, 
Mulgoa 
Road and 
Great 
Western 
Highway 

47 M4 49 51 LAeq (9 
hours) 
55 

No 

 
Traffic noise along the M4 Motorway, Mulgoa Road and Great Western Highway were 
found to be within the RNP criteria. Exceedance of the criteria is predicted for 
residences on Memorial Avenue, Nepean Avenue, Jamison Road and the access road 
off Mulgoa Road. However, given that Nepean Avenue, Jamison Road and the access 
road off Mulgoa Road will only be used for the optional site compounds (ie Sites 3 and 
4), truck movements via these roads would occur only during contingency scenarios. 
 
Furthermore, it is noted that construction traffic is only temporary during the 
construction works, which would only occur 2-3 nights per fortnight, and following the 
completion of the project, there would not be additional permanent traffic due to the 
operation of the pedestrian bridge.   
 
Vibration 
Typical vibration levels from construction equipment most likely to cause significant 
vibration are summarised below. The information was sourced from a variety of 
reference materials available in the Renzo Tonin and Associates library. 
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Table 6-25 Typical Ground Vibration Generated by Construction Plant 
Activity Typical Ground Vibration 
Excavators / 
Bulldozers 

Typical ground vibration from excavators and bulldozers range from 
1mm/s to 2mm/s at distances of approximately 5m and at distances 
greater than 20m, vibration levels are usually below 0.2mm/s. 

Piling Rig 
(Driven) 

Vibratory piling typically general 5-10mm/s (ppv) at distances greater 
than 15m and 1-1.5mm/s (ppv) at distances greater than 30m, 
depending on soil conditions.  Vibration is usually below 0.1mm/s 
(ppv) beyond 60m. 

Vibratory 
rollers 

Ground vibration caused by vibratory rollers can range up to 
1.5mm/s at distances of 25m.  The highest levels of vibration usually 
occur as the roller is brought to rest and the frequency of the 
centrifugal forces passes through resonance with the natural 
frequency of the roller/ground/structure.  Machinery should therefore 
not be brought to rest when in the vicinity of susceptible buildings, 
especially dwellings. 
Higher levels could occur at closer distances, however, no damage 
would be expected for any building at distances greater than 
approximately 12m (for a medium to heavy roller). 

Truck traffic 
 

Typical vibration from heavy trucks passing over normal (smooth) 
road surfaces generate relatively low vibration levels in the range of 
0.01 - 0.2mm/s at the footings of buildings located 10 - 20m from a 
roadway.  Very large surface irregularities can cause levels up to five 
to ten times higher. 
In general, ground vibration from trucks is usually imperceptible in 
nearby buildings.  The rattling of windows and other loose fittings 
that is sometimes reported is more likely to be caused by airborne 
acoustic excitation from very low frequency (infrasonic) noise 
radiated by truck exhausts and truck bodies.  While this may cause 
concern to the occupants, the phenomenon is no different from the 
rattling caused by wind or people walking or jumping on the floor 
and fears of structural damage or even accelerated ageing are 
usually unfounded. 

 
Vibration generated by construction plant was estimated at various distances and 
expected vibration impact is shown in Table 6-26 below. 
 
Table 6-26 Potential Vibration Impact Assessment 

Approx. 
Distance 

No. of 
Receivers 
Potentially 
Affected 

Assessment on Potential Vibration Impact 

Structural  
Damage Risk 

Human 
Disturbance 

Vibration 
Monitoring 

≤5 m 
 

0 High risk of 
structural damage 
as a result of 
driven piling rig 
and medium risk 
as a result of 
vibratory rollers 

Very high risk of 
adverse 
comments as a 
result of driven 
piling rig and high 
risk as a result of 
excavator, 
bulldozer and 
rollers  

Vibration 
monitoring should 
be undertaken 
during piling 
(driven) activities  

Nepean River Green Bridge  178 
Review of Environmental Factors 



 

Approx. 
Distance 

No. of 
Receivers 
Potentially 
Affected 

Assessment on Potential Vibration Impact 

Structural  
Damage Risk 

Human 
Disturbance 

Vibration 
Monitoring 

5m to <20 0 High risk of High risk of Vibration 
m structural damage 

as a result of 
driven piling rig  

adverse comment 
as a result of 
driven piling rig 
and medium risk 
as a result of 
excavator, 
bulldozer and 
rollers  

monitoring may be 
required  

20m to 0 Medium risk of Medium risk of Vibration 
<30 m structural damage 

as a result of 
driven piling rig 
damage and low 
risk for other 
activities 

adverse comment 
as a result of 
driven piling rig 
and low risk for 
other activities 

monitoring may be 
required  

30m to 
<60 m 

0 Low risk of 
structural damage 

Low risk of 
adverse comment 

Not required 

>60 m All receivers Very Low risk of 
structural damage 

Very Low risk of 
adverse comment  

Not required 

 
The nearest sensitive receivers are located in excess of 60m from the proposed 
construction works. So, the risk of structural damage and adverse comment relating to 
human disturbance is assessed as being very low risk at all receivers. Nevertheless, 
recommendations for reducing potential vibration impact, including minimum working 
distances for construction plant are provided in section 6.5.5. 
 
It is noted that the distances and expected vibration levels presented above are 
indicative only and actual distances and vibration levels would be determined on site 
before construction activities. 

 

6.5.5 Safeguards and management measures 

Impact Environmental 
safeguards 

Responsibility Timing 

Construction A Construction Noise and Contractor Pre-
noise and Vibration Management Plan Construction 
vibration (CNVMP) would be prepared as 

part of the CEMP and take into 
account the results of the noise 
and vibration impact assessment 
Renzo Tonin 2014. This plan 
would include but not be limited to: 
• A map indicating the locations 

of sensitive receivers including 
residential properties. 
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Impact Environmental 
safeguards 

Responsibility Timing 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

A quantitative noise 
assessment in accordance 
with the EPA Interim 
Construction Noise Guidelines 
(DECCW, 2009) 
An assessment of the potential 
impacted properties due to 
vibration  
Management measures to 
minimise the potential noise 
impacts from the quantitative 
noise assessment and for 
potential works outside of 
standard working hours 
(including implementation of 
EPA Interim Construction 
Noise Guidelines (DECCW, 
2009) 
A risk assessment to 
determine potential risk for 
activities likely to affect 
receivers (for activities 
undertaken during and outside 
of standard working hours) 
Mitigation measures to avoid 
noise and vibration impacts 
during construction activities 
including those associated 
with truck movements. 
A process for assessing the 
performance of the 
implemented mitigation 
measures. 
A process for documenting 
and resolving issues and 
complaints. 
A construction staging 
program incorporating a 
program of noise and vibration 
monitoring for sensitive 
receivers 
A process for updating the 
plan when activities affecting 
construction noise and 
vibration change. 
Identify in toolbox talks where 
noise and vibration 
management is required 
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Impact Environmental 
safeguards 

Responsibility Timing 

Construction 
noise and 
vibration 

Building condition surveys will be 
undertaken for buildings identified 
in the NVMP. A copy of the report 
will be sent to the landholder. 

Contractor Pre-
Construction 

Construction 
noise and 
vibration 

All employees, contractors and 
subcontractors are to receive a 
Project induction.  The 
environmental component would 
include: 
• all relevant project specific 

and standard noise and 
vibration mitigation measures 

• permissible hours of work 
• any limitations on high noise 

generating activities 
• location of nearest sensitive 

receivers 
• construction employee 

parking areas 
• designated loading/unloading 

areas and procedures 
• site opening/closing times 

(including deliveries) 
• environmental incident 

procedures. 
• Other procedures to minimise 

noise such as no swearing or 
unnecessary shouting or loud 
stereos/radios on site, no 
dropping of materials from 
height where practicable, 
throwing of metal items and 
slamming of doors. 

Roads and 
Maritime and 
contractor 

Pre- 
construction 

Construction 
noise and 
vibration 

The establishment of the  
construction compound and 
auxiliary site/s layout so is to take 
in consideration the primary noise 
sources are at a maximum 
distance from sensitive receivers 
(primarily residential receivers). 
For example,  solid structures 
(sheds and containers) placed 
between sensitive receivers and 
noise sources (and as close to 
the noise sources as is practical)  

Contractor Pre-
Construction 
and 
Construction 
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Impact Environmental 
safeguards 

Responsibility Timing 

Construction 
noise and 
vibration 

Locate compressors, generators, 
pumps and any other fixed plant 
as far from residences as 
possible and behind site 
structures 

Contractor Construction 

Construction 
noise and 
vibration 

A report will be prepared to 
investigated alternatives to 
reversing alarms for site 
equipment subject to WHS 
compliance requirements and risk 
assessments. 

Contractor Construction 

Construction 
noise and 
vibration 

Vehicle delivery times will be 
scheduled where feasible during 
the recommended construction 
hours to minimise noise impacts 
outside normal works hours. 

Contractor Construction 

Construction 
noise and 
vibration 

Any out of hours works would 
comply with G36 community 
notification requirements and the 
mitigation measures specified 
within the RMS Noise 
Management Manual – Practice 
Note VII. 

Contractor Construction 

Construction 
noise and 
vibration 

During work hours, a community 
liaison phone number and site 
contact would be provided to 
enable complaints to be received 
and responded. 

Contractor Construction 

Construction 
noise and 
vibration 

If deemed necessary, attended 
compliance noise and vibration 
monitoring would be undertaken 
upon receipt of a complaint. In 
the case that exceedances are 
detected, the situation would be 
reviewed in order to identify 
means to minimise the impacts to 
residences.  

Contractor Construction 

 

6.6 Hydrology 
6.6.1 Methodology 
Lyall and Associates undertook a hydraulic investigation for the proposal (Lyall and 
Associates 2014; Appendix J). 
 
In this assessment the frequency of floods is referred to in terms of their Average 
Recurrence Interval (ARI). For example, for a flood having a 100 year ARI, there will 
be floods of equal or greater magnitude once in 100 years on average.  
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The aims of the study were to: 
 
• Assess the impact of the proposal on localised flood behaviour along the Nepean 

River for floods with average recurrence intervals (ARI’s) up to 100 years 
• Assess the potential flood-related impacts that might arise during construction of 

the Nepean River Green Bridge due to the proposed placement of temporary 
piles within the river to assist with the erection of the proposed bridge 

• Undertake a preliminary scour assessment (results of this assessment are 
discussed in Section 6.7) 

• Take into account the potential climate change impacts on flooding behaviour, 
taking into consideration increases of rainfall of 10 to 30 per cent as a result of 
climate change 

• Take into account the potential impacts of the Warragamba Dam upgrade on 
flooding behaviour. 

 
The various models and conditions used for the assessment are further discussed in 
the report (Appendix J). 
 

6.6.2 Existing environment 
Figure 6-14 shows flooding patterns along the Nepean River for the 20 and 100 year 
ARI events under present day conditions. Floodwaters for events up to 100 year ARI 
are generally confined to the inner bank area of the Nepean River between Victoria 
Bridge and Jamison Road. A minor surcharge of floodwater occurs on the eastern bank 
of the river at Old Ferry Road at the 100 year ARI level, where a peak flow of about 9 
m3/s will discharge onto the Peach Tree Creek floodplain. 
 
The front yards of several residential properties located along River Road on the 
western side of the river are currently subject to shallow inundation in a 100 year ARI 
flood event. The backyards of those properties located on the western side of Nepean 
Avenue on the eastern side of the river are inundated to depths approaching 10 m in 
a 100 year ARI event. The existing houses, however, would not be impacted by 
floodwater. 
 
It is estimated that of the 100 individual properties which border the river between 
Victoria Bridge and Jamison Road, none are subject to above floor inundation at the 
100 year ARI level. However, it is estimated that the freeboard (ie height above flood 
level) to the habitable floor level in 30 residential properties, all of which are located on 
the western bank of the river, is less than 500 mm. 
 
Investigations have shown that the bed of the river upstream of Victoria Bridge is 
essentially flat. This has implications in regards the extent to which afflux (ie an 
increase in peak flood level) caused by an obstruction in the river (e.g. resulting from 
the installation of multiple bridge piers) will extend upstream. This is discussed in the 
following section. 
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Figure 6-14 Nepean River flooding patterns under present day conditions for a 20 year ARI and 100 year ARI (Lyall and Associates 2014)  
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6.6.3 Potential impacts 
Flooding impacts during operation 
Modelling was undertaken to assess the sensitivity of flooding behaviour to different 
bridge pier arrangements. Roads and Maritime modified the pier arrangement design 
based on the results of the modelling. Table 6-27 gives the increase in peak 100 year 
ARI flood levels which would occur for nine different pier arrangement scenarios, 
several of which Roads and Maritime advised could not be built due to excessively 
long bridge spans. The current concept design (identified as scenario 10 in the 
Hydraulic report) represents the preferred bridge design, with a modified pier 
arrangement. 
 
Increases in peak 100 year peak ARI flood levels have the potential to cause flooding 
impacts in several residential properties located along the river between Victoria 
Bridge and Jamison Road. A preliminary assessment undertaken as part of the 
hydraulic investigation indicates that there are about 30 properties where the available 
freeboard to the habitable floor level of the existing residence is less than 150mm. 
Freeboard is defined as the difference between the habitable floor level and the 
adjacent natural ground surface level. 
 
Construction of the Nepean River Green Bridge would increase peak 100 year ARI 
flood levels in existing residential development by a maximum of 12 mm. Based on the 
preliminary floor level assessment undertaken as part of the hydraulic investigation, 
increases of up to 12 mm in peak 100 year ARI flood levels should not result in above-
floor inundation being experienced in existing residential development.   
 
Figure 6-14 shows flooding patterns following completion of the Nepean River Green 
Bridge and the impact the Nepean River Green Bridge would have on peak flood levels 
along the Nepean River for the 20 year ARI event following construction of the 
Proposal. Figure 6-15 shows corresponding results for the 100 year ARI event. 
 
The hydraulic investigation found that increases in peak 100 year ARI flood levels of 
10 mm or greater will extend as far upstream as Jamison Road. The hydraulic 
investigation also found that following completion of the bridge works, the Nepean 
River Green Bridge would have a negligible impact on peak flood levels upstream of 
Jamison Road for events up to 100 year ARI. 
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Table 6-27 Results of flood sensitivity analysis for various pier configurations under the 100 year ARI (Lyall and Associates 2014) 
Scenario(1) Adjustment to pier 

location 
Piers 
streamlined(2) 

Afflux 200 
metres 
upstream of 
Nepean River 
Green Bridge 
(mm) 

Afflux 900 m 
upstream of 
Nepean River 
Green Bridge at 
Captains Road 
(mm) 

Afflux 1.8 km 
upstream of 
Nepean River 
Green Bridge at 
Jamison Road 
(mm) 

Increase in peak 
flow 
surcharging 
river bank at 
Old Ferry Road 
(m3/s) 

 1 No adjustment No 18 16 14 0.5 
2 Piers 1 to 3 relocated 10 

m to the west 
No 11 10 9 0.4 

3 Piers 1 to 3 relocated 20 
m to the west 

No 8 6 6 0.3 

4 Pier 3 removed (no 
change to Piers 1 and 2) 

No 8 7 6 0.3 

5 Pier 3 removed, Piers 1 
and 2 relocated 15 m to 
the west 

No 7 6 5 0.3 

6 Piers 2 and 3 removed (no 
change to Pier 1) 

No 6 5 5 0.3 

7 No adjustment Yes (pier 2 and3) 15 12 11 0.6 
8 No adjustment Yes (pier 3 only) 16 13 12 0.6 
9 Pier 3 only relocated 7 m 

to the west 
No 15 13 12 0.4 

10(3) Pier 3 only relocated 7 m 
to the west 

Yes (pier 3 only) 14 11 10 0.5 

(1)Results for scenarios 2, 3, 4, 5 and 6 presented for information only, as Roads and Maritime  advised that span between Piers 3 and 4 cannot be increased beyond that analysed under scenarios
9 and 10. 
(2) Streamlining refers to orientating the long axis of one or more bridge piers (as specified above) in the direction of flow, r ather than normal to the bridge deck centreline. 
(3) The preferred concept design reflect this scenario. 
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Figure 6-15 Impacts of flooding patterns following completion of the Nepean River Green Bridge (20 year ARI) (Lyall and Associates 2014) 
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Figure 6-16 Impacts of flooding patterns following completion of the Nepean River Green Bridge (100 year ARI) (Lyall and Associates 2014) 
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Impact of Future Climate Change on Flooding Behaviour 
On current projections the increase in rainfall within the design life of the Nepean River 
Green Bridge is likely to be around 10 per cent, with 30 per cent representing an upper 
limit. Under present day climatic conditions, increasing the 100 year ARI design rainfall 
intensities by 10 per cent would produce a 200 year ARI flood; and increasing those 
rainfalls by 30 per cent would produce a 500 year ARI event. 
 
Based on the above, the peak 100 year ARI flood level at the proposal could increase 
by 1.2 metres to 27.3 metres AHD and by 1.9 metres to 28.0 metres AHD should 
rainfall intensities increase by 10% and 30%, respectively. Given the deck of the 
proposal would be set above the peak 2000 year ARI flood level of 29.7 metres AHD, 
potential increases in peak 100 year ARI flood levels associated with future climate 
change would not directly impact the bridge deck. Increased scour may be observed 
around the base of the bridge piers due to the increase in the frequency of higher flows 
in the river, requiring more frequent repairs of the river bank following flood events 
(scouring is assessed in section 6.7). 
 
Cumulative Impact of Warragamba Dam Upgrade on Flooding Behaviour 
Whilst no details are given in two reports which were recently released by the NSW 
Department of Industries Office of Water (DPIOW, 2014a and 2014b) on the flood 
mitigation benefits (in level terms) that could be achieved by raising Warragamba Dam, 
an appendix in an Environmental Impact Statement (EIS) that was prepared for the 
Water Board in the mid-1990’s does contain a table showing peak flood levels at 
Victoria Bridge under pre- and post-dam upgrade conditions. 
 
Based on the information contained in the EIS, the raising of the dam wall would reduce 
the peak 100 year ARI flood level at Victoria Bridge by 4.9 metres from 26.1 metres 
AHD to 21.2 metres AHD and the 1,000 year ARI event by about 1.9 metres from RL 
28.0 metres AHD to 26.1 metres AHD (ie to the current estimate of the 100 year ARI 
flood level at Penrith). Furthermore, the peak 2000 year ARI flood level in the river at 
Victoria Bridge would reduce by 3.3 metres from 29.7 metres AHD to 26.4 metres AHD. 
 
Flooding impacts during construction 
This impact assessment relates to an earlier bridge arrangement that was located 
about 25 metres upstream of the currently proposed alignment. The impact 
assessment was not updated for the current bridge alignment as the impact the 
construction works would have on flooding behaviour would be very similar under both 
scenarios. An assessment was undertaken into the impact the proposed placement of 
up to 12 temporary piles within the river to assist with erection of the proposed bridge 
would have on flooding behaviour.   
 
The impacts that might arise during the construction phase of the project include the 
following: 
• For a 20 year ARI event: 

o The maximum increase in peak flood levels that would occur within existing 
residential properties located along Nepean Avenue, between Old Ferry 
Road and Captains Road, is about 80 mm. The increase in peak 20 year 
ARI would not result in inundation above existing floor levels for existing 
properties along the river bank. 

• For a 50 year ARI event: 
o The maximum increase in peak flood levels that would occur within existing 

residential properties located along Nepean Avenue, between Old Ferry 
Road and Captains Road, is about 120 mm. The increase in peak 50 year 
ARI would not result in inundation above existing floor levels for existing 
properties along the river bank. 
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• For a 100 year ARI event: 
o Increases in 100 year peak ARI levels have the potential to cause flooding 

impacts at properties located between Victoria Bridge and Jamison Road. 
There are 30 properties with an available freeboard of less than 150mm. 
The maximum increase in peak flood levels that would occur within existing 
residential properties located along Nepean Avenue is about 140 mm. It is 
estimated that there are presently about 30 properties where the available 
freeboard to the existing floor level is less than 150mm. 

o Along the western river bank, flood levels within existing residential 
properties located along River Road in the vicinity of Warring Avenue and 
Dewdney Road would be increased by up to 100 mm. There would also be 
an increase in the extent of inundation along Westbank Avenue, Dewdney 
Road and Love Avenue. 

o Based on the assessment, it is possible that one of the properties which 
borders the river between Victoria Bridge and Jamison Road will 
experience above-floor inundation, albeit to a relatively shallow depth, 
should a 100 year ARI flood occur during the construction phase of the 
Project. 

 

It is noted that there is less than a 2 per cent chance of occurrence of a 100 year ARI 
flood should the temporary piles remain in the river for a period of 18 months.  The 
probability of occurrence of floods with ARI’s of 50 and 20 years increases to only 
about 3 and 7 per cent, respectively for the same construction period.  There is about 
a 50 per cent chance of a 2 year ARI flood occurring over an 18 month period.  In this 
eventuality, water levels in the river would rise by up to 3 m and probably remain 
elevated for a period of over 24 hours. 
 
As a result of the increase in the peak 100 year ARI flood level adjacent to Old Ferry 
Road, the peak discharge that surcharges the river bank and is conveyed toward 
Peach Tree Creek will increase by about 5 m3/s. The increase in flow surcharging the 
river at this location will increase peak flood levels in several residential properties 
which are located on the southern side of Memorial Avenue immediately east of 
Nepean Avenue. Insufficient information is available to determine whether these 
properties would experience above-floor inundation as a result of the increase in flow 
surcharging the river via Old Ferry Road.   

6.6.4 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Hydrology Final layout and detail of the drainage 
system including scour protection 
would be refined during detailed design 
in consultation with the RMS Senior 
Environmental Officer. 

Roads and 
Maritime 

Detailed 
Design 

Hydrology Any changes to the proposed 
construction methods involving river 
piers and other obstructions will require 
further assessment.   

Roads and 
Maritime 

Detailed 
Design 

Hydrology Further Hydrological Assessment and 
flood modelling including a detailed 
afflux assessment would be undertaken 

Roads and 
Maritime 

Detailed 
Design 

during detailed design to confirm 
impacts to surrounding land uses. 
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Impact Environmental safeguards Responsibility Timing 

Hydrology A contingency plan would be prepared 
in preparation for a potential flood 
event during construction and would 
outline evacuation procedures.  The 
plan would include: 
• Evaluation of what flood event 

would trigger the plan. 
• Notification procedures  
• Evacuation procedures. 
• A map indicating the area that is 

flood prone and the locations 
where to evacuate. 

Roads and 
Maritime / 
Contractor 

Pre-
Construction 
and 
Construction 

Hydrology Channel bank and bed stabilisation 
measures would be maintained until 
riparian vegetation is completely re-
established. 

Roads and 
Maritime 

Construction 

 

6.7 Topography, soils and water quality 
6.7.1 Existing environment 
Catchment, flow and water quality 
The proposal site is located within the Nepean River sub-catchment of the Nepean-
Hawkesbury catchment except for the land on the western bank which fall into the 
Erskine Creek subcatchment. 
 
The Nepean River subcatchment is located downstream of the Upper Nepean 
subcatchment, which contains significant dams and protected water supply 
catchments, and joins the Hawkesbury River (freshwater) catchment at its confluence 
with the Grose River. A significant section of the river, known as the Nepean Gorge, 
has the Greater Blue Mountains World Heritage Area on the east and west banks.  
 
Outside the gorge area, the floodplains and riparian zones have been extensively 
developed to support agricultural and rural-residential properties and there are also 
significant urban and industrial areas in this subcatchment, including the city of Penrith. 
Stormwater, agriculture, mining and water extraction are all having adverse effects 
throughout the reaches. 
 
There are 10 weirs located on the Nepean River that are severely regulating the natural 
flows. The river has been segmented into a series of ‘weir lakes’ rather than a freely 
flowing river and is also impacted by dams in the Upper Nepean catchment 
(Hawkesbury-Nepean CMA 2007). 
 
In regards to flows, the Hawkesbury-Nepean River Environmental Monitoring Program: 
Final Technical Report (DECC 2009) provides the following summary for the Nepean 
River: 
 
• There has been a significant reduction in flows over Penrith Weir as a result of 

the ongoing drought 
• River flow levels are now much less than the long-term (>100-year) average 
• River regulation is not the sole factor involved in this decline, since similar 

declines are also noticeable in the flow record for the unregulated Colo River. 
However, regulation is still important 
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• Since many water quality variables are significantly affected by flow, 
assessments of changes and/or trends in water quality necessarily need to 
consider variation in flow 

• Because river extraction also affects flow, there is a need to understand 
quantitatively where, when and how much water is extracted from the 
Hawkesbury-Nepean River. 

 
Hydrology is further discussed in section 6.6. 
 
In terms of water quality, many areas in the Hawkesbury-Nepean can be described as 
being stressed, and some areas can probably best be described as being eutrophic. 
Large amounts of water are diverted for water supply and irrigation, and nutrient levels 
are often high, with outbreaks of algal blooms being common. It should be realised that 
although improvements in water quality in recent times can be demonstrated, they are 
improvements from what was a relatively poor condition; and water quality in many 
areas of the Hawkesbury-Nepean still has a long way to go before meeting water 
quality objectives (e.g. ANZECC/ARMCANZ Guidelines) (DECC 2009).  
 
Further information on water quality for the catchment between Penrith weir and 
Wallacia Bridge (21 kilometres upstream of the weir) is provided in Sydney Water’s 
Sewage Treatment System Impact Monitoring Program case study: long term water 
quality trends in the Hawkesbury-Nepean River (1994-2001) (Sydney Water 2012) and 
summarised here. The study indicates that since 1994, total phosphorous at Penrith 
weir has decreased by 17 per cent and turbidity by 48 per cent, while conductivity (a 
measure of salinity) has increased by 16 per cent and pH by 10 per cent. The 
downward trend in conductivity is probably related to reduced environmental flow 
releases from Warragamba Dam, which characteristically contain low salt. The upward 
trend in pH is most likely related to the increased photosynthetic activities of 
macrophyte (water plants) mass at Penrith weir. Chlorophyll-a and algal biomass are 
kept low at this site, by low nutrient input and competition with extensive submerged 
macrophyte beds. The macrophytes not only compete directly with algae for nutrients 
but also provide rich habitat for zooplankton and other consumers of algae. 
 
Topography 
The slope of the site varies locally between gentle to very steep (at the river’s edge). 
The surface is generally well grassed along the river with many stands of shrubs and 
trees and some formal and informal landscaping, gabion rock walls (in particular 
along the eastern banks at site 1) and paths. 
 
The known history of the site shows that it is prone to small to moderate scale 
landslip adjacent to the river, particularly after flooding. 
 
Soils and groundwater 
Information on soil landscapes at the proposal site is from the Soil Landscapes of the 
Penrith 1:100 000 Sheet and report (Bannerman and Hazelton 1990) and from 
geotechnical investigations undertaken in 2012 to inform the design of the proposed 
bridge (Roads and Maritime 2012). Boreholes were undertaken at sites 1, 2 and 3. The 
proposal site is located on fluvial landform and includes the Richmond soil landscape 
at sites 1 and 2 and Freemans Reach soil landscape at sites 3 and 4 (Figure 6-17). 
 
Richmond soil landscapes are characterised by the following: 
• Quaternary alluvium consisting of sand, silt and gravels derived from sandstone 

and shale. 
• Poorly structured orange to red clay loams, clays and sands 
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• High erosion hazards on terrace ledges 
• Minor localised flooding. 

 
Freemans Reach soil landscapes are characterised by the following: 
• Alluvium derived from Narrabeen Group, Hawkesbury Sandstone and 

Wianamatta Group materials 
• Deep brown sands and loams, with no to moderate internal structure, usually 

friable 
• High streambank erosion hazard 
• Frequent flooding. 

 

 

fr: Freemans Reach soil landscape 

ri: Richmond soil landscape 

Figure 6-17 Soil landscape located at the proposal site. Proposal site indicated 
in red (Bannerman and Hazelton 1990) 
 
The geotechnical investigation indicated varying thicknesses of topsoil, fill and 
alluvial soil. The bedrock level encountered was generally flat across the proposal 
site, generally between reduced level of 11 metres and 12 metres, except at site 2 
which encountered rock at 9.4 metres. 
 
Groundwater was encountered at 4.6m depth at site 2 and was not encountered in 
the other boreholes. However, depths to groundwater and seepage may fluctuate 
with changes in rainfall, drainage and other factors and drilling with water usually 
masks the evidence of any groundwater. 
 
Salinity 
The proposal site is located in area of moderate salinity potential as mapped by DIPNR 
(2002) (Figure 6-18). 
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High salinity potential 

Moderate salinity 
potential 

Figure 6-18 Potential salinity at the proposal site. Proposal site indicated in red (DIPNR 
2002) 
 
Acid Sulphate soils 
The majority of the proposal area has no known or low potential of occurrence of acid 
sulphate soils with a high probability of occurrence gen
part of the sites within the Nepean River (Figure 6-19).  

erally located in the southern 
 

No known occurrence 

Low probability 

High probability 

 
Figure 6-19. Probability of ASS occurrence. Location of bridge and sites 1 and 2 
indicated in blue (ASRIS 2012). 
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Contaminated land 
A search of the NSW Environmental Protection Agency’s contaminated site records on 
18 March 2014 for the Penrith LGA revealed eight sites with notices. None of the sites 
are located within 100 metres of the proposal site. 
 
The remaining building on the former Log Cabin site at site 1 would be demolished as 
part of the proposal. The site is likely to contain asbestos. The management of 
asbestos is discussed in section 6.11. 
 
A site visit undertaken on 16 January 2014 did not record any potential signs of 
previous land uses that may indicate contamination. The majority of the proposal site 
is composed of residential and/or parklands along the Nepean River. 
 

6.7.2 Potential impacts 
Construction 
Soils 
Construction works would require soil excavation, importation of soils (to meet a soil 
deficit), removal of vegetation and deposition of fill material within the proposal footprint 
including for creating temporary crane pads or bridge component assembly areas 
which could all impact soils and the landform. Table 6-28 summarises the potential 
impacts to soil that could occur from specific construction activities. All the impacts 
discussed would be exacerbated should flooding occur during construction. 
 
Management of these risks would centre on appropriate site layout (of stockpiles, 
materials, access and parking for construction staff), installation and maintenance of 
erosion and sediment controls until such time as landforms have become stabilised. 
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Table 6-28 Soils. Potential impacts. 
Potential 
impacts 

Construction 
activities/source 

Sites Comment 

Landform 
instability and 
erosion 
 

Stockpiling Sites 1, 2, 3, 4 Stockpiles are a potential source of erosion 
Excavations, including for 
utility relocations 

Sites 1, 2 These may be required along the steep banks of 
increasing the risk of erosion, in particular during 
rain. Soils on stream banks are highly erosive. 

the river 
floods or heavy 

Vegetation removal, in 
particular where the tree roots 
would need to be removed 

Sites 1, 2, 3, 4 Riparian vegetation would need to be removed which could 
increase risk of erosion of the river banks. 

Creation of crane pads using a 
combination of imported fill 
and excavations 

Sites 1, 2, 3, 4 These would be required along the steep banks of the river 
increasing the risk of erosion, in particular during floods or heavy 
rain. 
Instability issues may also arise from the use of heavy machinery. 

Earthworks for 
and abutments 
 

approaches Sites 1, 2 These would be required along the steep banks of the river 
increasing the risk of erosion, in particular during floods or heavy 
rain. 
At site 2, works along the Punt Road cutting have the potential to 
create erosion and instability risks. 

Piling of permanent bridge 
piles 

Sites 1, 2 These would be required along the steep banks of the river 
increasing the risk of erosion and instability, in particular during 
floods or heavy rain. 

Compaction of 
soils limiting  
rehabilitation 
(revegetation) of 
the site 

Use of large cranes and other 
heavy machinery for extended 
periods at the same location 

Sites 1, 2, 3, 4 These would be located in grassed areas, in particular at sites 2, 
and 4. The crane pad at site 1 would be located on hardstand 
areas. 

3, 

Compound sites and parking 
of vehicles 

Sites 1, 2, 3, 4 The majority of vehicles would be parked on hardstand areas at the 
car park along River Road or at Site 1. Some vehicles/construction 
plant may need to be stored in grassed areas. Construction period 
would be between 18-24 months increasing the risk of this impact. 

Construction traffic 
movements in grassed areas. 

Sites 1, 2, 3, 4 Vehicles would need to access the site including grassed areas. 
Access tracks would be created where required. 
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Potential 
impacts 

Construction 
activities/source 

Sites Comment 

Contamination of 
soils 

Concreting activities and 
concrete washout of concrete 
trucks 

Sites 1, 2 This represents a high risk activity for potential spills. 

Refuelling Sites 1, 2, 3, 4 This represents a high risk activity for potential spills. 
Compound sites and storage 
of chemicals  

Sites 1, 2, 3, 4 These are a potential source of 
spills 

hydrocarbon and other chemical 

Construction plant Sites 1, 2, 3, 4 These are a potential source of hydrocarbon spills 
Demolition of the remaining 
building on the former Log 
Cabin site 

Site 1 The remaining building on the former Log Cabin site is likely to 
contain asbestos and contamination of soils may occur should its 
demolition not be adequately managed. 

Acid Sulphate 
Soil disturbance 

Construction of bridge piles 
within the river bed 

River Drilling into the river bed would be undertaken and there is a 
potential for the ASS/PASS to be encountered during this activity 
and a small potential for degradation of water quality mainly due to 
a small decrease in pH. However given that any ASS and PASS 
disturbed during the piling activity would have no or minimal 
exposure to air, impacts to water quality are not expected. 
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Water quality  
Construction activities have the potential to degrade water quality within the Nepean 
River both in the immediate area and downstream. There is potential for a wide range 
of pollutants to enter the river and nearby drainage lines, particularly during high rain 
events and flood events. Table 6-29 summarises the potential impacts to water quality 
that could occur from specific construction activities. All the impacts discussed would 
be exacerbated should flooding occur during construction. 
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Table 6-29 Water quality. Potential impacts. 
Potential 
impacts 

Construction 
activities/source 

Sites Comment 

Sedimentation as 
a result of 
erosion 
 

Refer to Table 6-26 for 
potential sources of erosion 
which could lead to 
sedimentation 

Refer to Table 
26 

6- The majority of construction activities would lead to exposed soils. 
Soils in the area have a high erosion hazard and therefore a high 
risk of leading to sedimentation of the river if not adequately 
managed. 

Disturbance of 
river bed leading 
to increased 
turbidity 

Use of boats and barges   River All these activities would disturb the river which is likely to 
temporarily increase the turbidity of the water at the site and 
downstream. Piling of temporary and 

permanent piles and removal 
of temporary piles 

River 

Construction of cofferdam 
and/or rock jetty 

River (site 2) 

Contamination of 
water 

Concreting activities and 
concrete washout of concrete 
trucks 

Sites 1, 2 Concreting is a high risk activity for potential water pollution. The 
risk would be highest during the in situ construction of pier 3 within 
the waterway. 

Refuelling Sites 1, 2, 3, 4 Refuelling is a high risk activity for potential spills, 
where refuelling is required on the barges. 

in particular 

Compound sites and storage 
of chemicals  

Sites 1, 2, 3, 4 These are a potential source of 
spills. 

hydrocarbon and other chemical 

Construction plant Sites 1, 2, 3, 4 These are a potential source of hydrocarbon spills, in particular 
from construction plant on the barges. 

Acid Sulphate 
Soil disturbance 

Construction of bridge piles 
within the river bed 

River Drilling into the river bed would be undertaken and there is a 
potential for the ASS/PASS to be encountered during this activity 
and a small potential for degradation of water quality mainly due to 
a small decrease in pH. However given that any ASS and PASS 
disturbed during the piling activity would have no or minimal 
exposure to air, impacts to water quality are not expected. 
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Groundwater 
Construction works to install new bridge piers and excavation for the approaches is 
likely to intercept groundwater.  Pouring of concrete during works on the abutments 
presents a risk of pollution. It is, however, unlikely that the groundwater network 
structure would be affected.  
 

Operation 
Once completed, landforms are expected to be stabilised with vegetation and other 
treatments (retaining walls). The new crossing and road alignments may generate the 
some impacts to soils and landforms, including landform instability and ongoing 
erosion if landforms are not adequately designed and stabilised following completion 
of the works. 
 
Increased hard surfaces would increase the amount and velocity of water run-off from 
the new crossing and alignment. This impact is likely to be minimal as long as 
appropriate drainage is incorporated in the design of the bridge, in particular at the 
abutments. 
 
A preliminary scour assessment was undertaken to estimate the depth of abutment 
and pier scour under both 100 year ARI and ultimate limit state (ie during a 2000 year 
ARI flood) conditions (Lyall and Associates 2014; Appendix J). It identified that there 
is the potential for local pier, in particular pier 3, and abutment scour to extend down 
to the bedrock layer under ultimate limit state conditions (ie during a 2000 year Average 
Recurrence Interval (ARI) flood event). Scour potential is considered to be greatest on 
the eastern bank of the river where Abutment B is more exposed to the approaching 
flow. The depth of scour at the two abutments would be less under 100 year ARI flow 
conditions and is estimated to be a maximum of about 5 m on the western side and 
about 9 m on the eastern side of the river. The eastern bank of the river has been 
stabilised by rock gabions in the vicinity of Abutment B, indicating that it may have 
failed in the past, possibly during a flood event. The increased turbulence that would 
be created by the new bridge abutment and also Pier 4 may destabilise this area if it 
is not structurally adequate for the flow changes that would result.   
 
Management of these risks would centre on appropriate design of the new crossing. 
 
The bridge would incorporate scuppers to manage runoff from the bridge surfaces. 
This runoff would flow directly into the river. The bridge would be used by pedestrians 
and cyclist and therefore the risk of contaminated runoff from the bridge surface would 
be minimal. There is the potential for maintenance vehicles to potentially require 
access to the bridge on an occasional basis which could create a potential pollution 
risk in the event of spills. However, this risk is considered low and acceptable and can 
be appropriately managed as required at the time of any maintenance requirement 
though adequate containment of any potential spills. 
 

6.7.3 Safeguards and management measures 

Impact Environmental safeguards Responsibilit
y 

Timing 

Soil During detailed design the scour Roads and Detailed 
management protection measures would be Maritime Design 

investigated and a report prepared to 
minimise any potential impacts.  The 
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Impact Environmental safeguards Responsibilit
y 

Timing 

following location in particular would be 
considered: 
• Scour counter –measures, 

possibly in the form of a buried 
rock, around the base of Pier 2, to 
reduce the potential scope of 
bank reinstatement work following 
a major flood event on the 
Nepean River. 

• The structural soundness of the 
existing stabilisation works 
(gabion baskets) which are 
located adjacent to the eastern 
abutment and Pier 4. 

• New scour protection measures 
around the base of Pier 4, given 
its close proximity to the edge of 
the weir pool. 

Soil 
management  

Construction would be managed in 
accordance with the Blue Books 1 and 
2D; Managing Urban Stormwater, Soils 
& Construction, Volume 1 (Landcom 
2004) and Managing Urban 
Stormwater, Soils and Construction, 
Volume 2D, Main Road Construction 
(DECC 2008). 

 
Site-specific erosion and sediment 
control plan/s would include the 
following: 
• Measures to ensure that the site is 

adequately protected when rain is 
forecast. 

• Steps to prevent mixing of 
different soils (e.g. subsoils and 
topsoils) and ensure that they are 
replaced in their natural 
configuration to assist 
revegetation. 

• Measures to minimise the area of 
disturbance and the amount of 
disturbance. 

• Measures to protect drainage 
lines from disturbance or the entry 
of polluted run-off.  

• Measures to contain sediments 
during works near water sources 
(silt curtain). 

Contractor Construction 
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Impact Environmental safeguards Responsibilit
y 

Timing 

• Stockpiles would be managed in 
accordance with the Stockpile Site 
Management Guideline (RTA 
2011). 

Water 
pollution  

As part of the construction 
environmental management plan, 
EWMS would be prepared and 
implemented for high risk activities 
including: 
• all excavation or earthworks, 
• all pier and abutment construction 

works 
• setting up of bridge component 

assembly areas  
• the installation of working 

platforms, the cofferdam and 
temporary piles and  rock piers.  

 
The content of the EWMS  would 
include but not be limited to: 
• Description of the works/activities 

including machinery to be used.  
• Outline of the sequence of the 

work/activities, including 
interfaces with other construction 
activities. 

• Identification of potential 
environmental risks/impacts due 
to the works/activities and 
associated with wet weather 
events.  

• Evaluation of methods to 
eliminate/reduce the 
environmental risk.  

• Mitigation measures to reduce 
environmental risk.  

• Any safeguards resulting from 
consultation with public authorities 
and other stakeholders, when 
appropriate.  

• A map indicating the locations of 
sensitive locations (such as 
threatened species or heritage 
items), likely potential 
environmental impacts, and work 
areas.  

• Identification of work area and 
exclusion areas.  

Contractor  Pre-
construction 
& 
construction 
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Impact Environmental safeguards Responsibilit
y 

Timing 

• A process for progressive review, 
eg monitoring processes and 
methods to eliminate/reduce 
environmental risks/impacts.  

Flooding The soil and water management plan 
would include measures to address 
potential flood threats and evacuation 
requirements. The measures would 
include: 

Contractor  Construction 

• Regular consultation of the 
Bureau of Meteorology website for 
weather forecasts and flood 
warnings 

• Scheduling of activities on land 
subject to flooding to avoid high 
flow periods. 

• A process for removing equipment 
and materials off site and out of 
flood risk areas quickly. 

• Storing and use of fuels and 
chemicals away from the flood 
zone, in bunded areas. 

Pollution 
(water and 
soil) 

Concrete wash areas would be 
appropriately located, impervious and 
clearly sign.   

Contractor Construction 

Pollution 
(water and 
soil) 

As part of the construction 
environmental management plan, an 
emergency spill response 
management plan would be developed 
and implemented and would include 
measures for refuelling, maintenance 
of machinery and response and 
notification procedures. It would also 
include storage of potential pollutants: 

Contractor Pre-
construction 
& 
construction 

• All fuels, chemicals, and liquids 
would be stored as far from 
waterways as possible on flat 
ground in an impervious double 
bund. 

• Refuelling of plant and 
maintenance of machinery would 
be undertaken as far from 
waterways as possible on flat 
ground. 

• Vehicle wash downs would be 
undertaken within a designated 
impervious bunded area or 
undertaken off-site. 
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Impact Environmental safeguards Responsibilit
y 

Timing 

• Machinery would be regularly 
checked to ensure there is no oil, 
fuel or other liquids leaking from 
the machinery, including daily 
checks of machinery and 
equipment to be used for bridge 
works.  

Pollution 
(water and 
soil) 

If a spill occurs the Roads and 
Maritime’s Environmental Incident 
Classification and Management 
Procedure would be followed and the 
Roads and Maritime Contract Manager 
notified as soon as practicable. 

Contractor During 
construction 

Pollution 
(water and 
soil) 

Emergency wet and dry spill kits would 
be kept on site at all times and all staff 
would be made aware of the location 
of the spill kit and trained in its use. 

Contractor Construction 

Pollution 
(water and 
soil) 

The dewatering procedure is to comply 
with RMS Technical Guideline – 
Environmental Management of 
Construction Site Dewatering. The 
procedure will include at a minimum: 

Contractor Construction 

• A map showing areas of the 
proposal that will require 
dewatering 

• Detailed description and 
justification of all selected 
dewatering methods. 

• A map showing proposed 
discharge locations for any offsite 
discharge. 

• Design requirements for each 
offsite discharge location to 
prevent erosion at the discharge 
location or in the receiving 
environment. 

• Water quality objectives relevant 
to the type of dewatering activity. 

• Description of the water quality 
treatment techniques to be used. 

• Water sampling and testing 
regime to validate water quality 
prior to and (if required) during 
dewatering, including to establish 
appropriate waste disposal 
methods. 

• Requirements to manage 
encounters with groundwater or 
contaminated water. 
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Impact Environmental safeguards Responsibilit
y 

Timing 

Pollution 
(water and 
soil) 

A Stabilisation Plan is to be prepared 
and included in the SWMP.  The 
stabilisation plan is to include but not be 
limited to the following: 

• Identification and methodology 
of techniques for stabilisation of 
site. 

• Identification of area on site for 
progressive stabilisation. 

• Stabilisation is to be 
undertaken of areas, including 
stockpiles and batters, exposed 
for a duration of 2 weeks or 
greater. For example covering 
with geotextile fabric, stabilised 
mulch, soil binder or spray 
grass.   

• Identification of areas on site 
for progressive permanent 
stabilisation such as 
implementation of landscaping.   

Contractor Construction 

 

6.8 Biodiversity 
6.8.1 Methodology 
nghenvironmental undertook a biodiversity assessment for the proposal 
(nghenvironmental 2014; Appendix B). 
 
The study area for this assessment is centred on the Nepean River at Penrith. It 
extends approximately 3100 metres to the southeast of Victoria Bridge along the 
Nepean River and extends approximately 400 metres across the river. The proposal 
site for the purposes of this assessment includes sites 1 to 4. 
 
Database searches 
Database searches undertaken for the purposes of this assessment included 
threatened species databases and noxious weed databases as listed in Table 6-30. 
The results of the database searches are provided in Appendix B.  
 
Table 6-30 Background searches undertaken 

Resource Target Search date Search area 
OEH Wildlife Atlas 
Data 

Threatened flora and 
fauna and 
populations 

14/01/2014 10 km radius of 
study area 

EPBC Act 
Protected Matters 
Search 

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

14/01/2014 10 km radius of 
study area 
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Resource Target Search date Search area 
DPI Records 
Viewer 

Threatened fish 14/01/2014 Hawkesbury 
Nepean Catchment 

DPI Noxious Weed 
database 

Noxious weeds 
declared in the 
relevant LGA. 

14/01/2014 Hawkesbury City 
Council 

 
Field surveys 
Figure 6-20 illustrates the study area and the field survey efforts. 
 
The sites were originally surveyed on the 28 June 2012 by a terrestrial ecologist, 
aquatic ecologist and a botanist. Conditions were cool and sunny, with a maximum 
temperature of 17.3°C. Night time temperatures dropped to 9.1°C. No rain occurred.  
 
The sites were again traversed on the 16 January 2014 by a terrestrial ecologist, 
aquatic ecologist and a botanist. Conditions were hot and sunny, with a maximum 
temperature of 37°C. Night time temperatures dropped to 18.8°C. No rain occurred. 
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Terrestrial flora 
 
The aims of the flora surveys were to: 
• Identify threatened species with the potential to occur on site and their habitats  
• Determine vegetation communities present within the study area, their condition 

and extent, with reference to the OEH BioMetric Vegetation Types Database  
• Identify potential Endangered Ecological Communities (EECs) (TSC Act and EPBC 

Act) and determine their extent 
• Identify areas of high weed infestation 
 
A detailed flora list for the proposal site was compiled using transects at Sites 1 to 4 
along the Nepean River. Furthermore, access points and construction areas near each 
site were surveyed using the “random meander” method as documented by Cropper 
(1993) (Figure 6-20).  This method provides comprehensiveness in terms of the 
number of species and variation within vegetation types, and improves opportunities 
for detecting significant or sparsely distributed plant species.  Detailed notes were 
taken of flora species present as well as their abundance (high, medium or low).  
Particular attention was paid to mature or dead trees containing hollows.   
 
Vegetation condition assessment 
All vegetation communities in the study area were given a vegetation condition as per 
the OEH Biobanking Assessment Methodology. Under the methodology, native woody 
vegetation is in low condition if: 
• The over-storey per cent foliage is <25% of the lower value of the over-storey 

per cent foliage cover benchmark for that vegetation type, AND 
• <50% of vegetation in the ground layer is indigenous species or >90% ploughed 

or fallow. 
 
Native grassland or herbfield is in low condition if: 
• <50% of vegetation in the ground layer is indigenous species or >90% ploughed 

or fallow. 
 
If native vegetation is not in low condition then it is considered to be in moderate to 
good condition.  
 
The threatened species habitat evaluation table (Appendix B) indicated that no 
threatened flora species were considered likely to occur within the study area, and so 
no targeted searches were undertaken. 
 
Notes on all native plants and common or significant exotic species, including noxious 
weeds, were recorded along with their relative abundance. A full list of the flora species 
recorded at the subject site, along with an estimate of their abundance, is presented 
in Appendix B.   
 
Terrestrial fauna 
 
The aims of the terrestrial fauna survey were to: 
• Assess the availability and extent of fauna habitat including important features 

such as hollow-bearing trees and koala feed trees. 
• Survey targeted groups of threatened species through nocturnal and diurnal 

surveys. 
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Habitat Assessment 
 
An assessment of habitat types available and their quality and suitability as threatened 
species habitat was conducted across the site. Factors such as arboreal resources, 
ground-layer resources, vegetation structure, connectivity and disturbance were noted. 
As part of the habitat assessment, any hollow-bearing trees (HBT) identified on site 
were recorded and described. (None were recorded.) 
 
Incidental sightings of fauna and their traces (e.g. scats, tracks, scratches) made while 
present on the site were also recorded. 
 
Opportunistic bird surveys 
 
A record of bird species observed during the diurnal fauna assessment was taken. 
 
Bat survey 
 
An Anabat detector was used to record microbat species. The Anabat was set up to 
record over one night positioned on the banks of the Nepean River within site 4. Calls 
were analysed by Narawan Williams, a wildlife ecologist trained in Anabat call analysis. 
Microbat habitat was also assessed thoroughly.  
 
Herpetofauna (ie frogs and reptiles) survey 
 
Herpetofauna were searched for in the along the river banks and under or on logs, 
rocks and bark. The temperature during the survey was hot during which time reptiles 
were expected to be active. Any frog calls were identified and recorded.    
 
Koala survey 
 
An assessment of the site as potential Koala habitat or core Koala habitat was 
undertaken, taking into account feed tree densities and evidence of use including scats 
and scratches. Primary feed trees occurring in the local area include Eucalyptus 
tereticornis, Eucalyptus viminalis, Eucalyptus robusta, Eucalyptus amplifolia, 
Eucalyptus microcorys, and Eucalyptus parramattensis. 
 
Koalas were searched for in trees, especially in primary and secondary feed trees 
known in the area. Koala scats were also searched for at the base of these trees and 
scratch marks were searched for on trees as well. 
 
Aquatic 
 
The assessment has been undertaken with reference to the Fisheries NSW Policy and 
Guidelines for Fish Habitat Conservation and Management (NSW DPI 2013). 
 
The aquatic environment within the vicinity of the proposal was assessed during field 
surveys.  Sites were selected with the intention to assess the range of habitats within 
and downstream of the vicinity of the works. The river upstream and downstream of 
the proposal did not vary considerably so sites were selected based on potential impact 
sites. The four survey sites corresponded to sites 1-4. 
 
A visual assessment of instream habitat quality was undertaken using the following 
measures of habitat quality: 
 
• Type and condition of riparian vegetation 
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• Flow types (pools, riffles, runs) 
• Type of substrate and the presence of bars 
• Bed and bank stability and influences 
• Favourable habitat features such as snags, woody debris, vegetation and 

undercuts 
• Any physical barriers or influences to fish passage. 

 
The presence of native and exotic macrophytes (aquatic plants) was identified at each 
site. Submerged, floating (free-floating or attached) and emergent macrophytes were 
recorded.  
 
Aquatic vertebrates (in particular, threatened species) of the study area have been 
described by literature review.  
 
Class of waterway was identified according to the definitions identified in Table 6-31 
(Fairfull and Witheridge 2003). Stream order was identified using the Strahler System 
where waterways are given an ‘order’ according to the number of additional tributaries 
associated with each waterway (Strahler 1952). Waterways were assessed to 
determine if they provided Key Fish Habitat in accordance with the definition and maps 
published by NSW Department of Primary Industries (Fisheries) and Fisheries NSW 
Policy and Guidelines for Fish Habitat Conservation and Management (NSW DPI 
2013). 
 
Table 6-31 Classification of w
(Fairfull and Witheridge 2003). 

aterways according to natural characteristics 

Classification Characteristics of waterway type 
Class 1 
Major fish habitat 

Major permanently or intermittently flowing waterway (e.g. river or 
major creek), habitat of a threatened fish species. 

Class 2 
Moderate fish 
habitat 

Named permanent or intermittent stream, creek or waterway with 
clearly defined bed and banks with semi - permanent to 
permanent waters in pools or in connected wetland areas. Marine 
or freshwater aquatic vegetation is present. Known fish habitat 
and/or fish observed inhabiting the area. 

Class 3 
Minimal fish habitat 

Named or unnamed waterway with intermittent flow and potential 
refuge, breeding or feeding areas for some aquatic fauna (e.g. 
fish, yabbies). Semi - permanent pools form within the waterway 
or adjacent wetlands after a rain event. Otherwise, any minor 
waterway that interconnects with wetlands or recognised aquatic 
habitats. 

Class 4 
Unlikely fish habitat 

Named or unnamed waterway with intermittent flow following rain 
events only, little or no defined drainage channel, little or no flow 
or free standing water or pools after rain events (e.g. dry gullies 
or shallow floodplain depressions with no permanent aquatic flora 
present). 

 

6.8.2 Existing environment 
Vegetation communities, flora species and habitat 
The study locality is comprised of a highly modified landscape disturbed from previous 
clearing for agriculture following early European settlement in the late 18th, throughout 
the 19th centuries and 20th century urban development and more recent pedestrian 
access and road developments.  The four survey sites display varying compositions of 
species: 
 
• Sites 1 and 2 contain common native vegetation overstorey of River Sheoak 

(Casuarina cunninghamiana) and varying degrees of degraded understorey from 
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sparse native shrubs and sedges to large infestations of weed species. These 
areas are considered to be in low condition according to the OEH Biobanking 
Assessment Methodology 

• Site 3 represents a small remnant patch of River-flat Eucalypt Forest 
(approximately 0.06 hectares) and is considered to be in moderate to good 
condition according to the OEH Biobanking Assessment Methodology. The 
River-flat Eucalypt Forest is classed as an Endangered Ecological Community 
under the TSC Act 

• Site 4 represents a highly degraded riparian zone and planted parkland trees 
and is considered to be in low condition according to the OEH Biobanking 
Assessment Methodology. 

 
Seventy-seven flora species were detected during the field survey; 32 tree species and 
45 understorey species. Fifty (65%) of these species are introduced and six are 
classified as noxious in the Hawkesbury River County Council LGA including Broad-
leaf Privet Ligustrum lucidium, Small-leaf Privet Ligustrum sinense, Willow Saliz sp., 
Green cestrum Cestrum parqui, Lantana Lantana camara and Crofton Weed Ageratina 
adenophora. For a complete list refer to Appendix B.  
 
NSW OEH Wildlife Atlas database searches for threatened species revealed 21 
species that have the potential to occur within 10 km of the project site, while 
Commonwealth EPBC searches revealed 21 species that have the potential to occur 
within 10 km of the project site (Appendix B).  
 
No threatened flora species were identified as occurring in the study area and none 
were recorded during the field surveys. Vegetation assessments determined that no 
threatened flora species are likely to occur at the sites due to the highly disturbed 
nature of the site as a result of urban and agricultural land use over the past 150-200 
years. 
 
Of note, several individual (at least two large and one juvenile) Red Cedar (Toona 
ciliata) were identified within Site 3. This species was extensively logged historically 
and is now considered rare in the Sydney Region. It is, however, widespread outside 
of the Sydney region, with a range that extends north into Queensland and a number 
of countries in South-east Asia. 
 
River-flat Eucalypt Forest on Coastal Floodplains of the NSW North Coast, Sydney 
Basin and South East Corner bioregions (Endangered Ecological community TSC Act) 
 
Vegetation assessments determined that the River-flat Eucalypt Forest Community 
occurs at Site 3. This patch is approximately 0.06 hectares and is connected to similar 
vegetation along the bank of the Nepean River. 
 
Vegetation mapping indicates that this EEC extends for 1.67 kilometres on the eastern 
bank (5.13 hectares) and for 1.49 kilometres on the western bank (4.72 hectares) of 
the Nepean River within the proposal site (OEH 2014) (Figure 6-21). Larger areas of 
this EEC have also been mapped in the wider locality. It should be noted that this 
mapping is approximate only as the riparian vegetation at Site 4 does not contain the 
EEC due to its heavily disturbed nature, which contradicts what has been previously 
mapped. 
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Figure 6-21 Vegetation Communities and threatened flora and fauna previously located within the locality (Roads and Maritime 2012) 
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A search of the Atlas of Groundwater Dependent Ecosystems revealed a number of 
GDEs occurring within the study area. The Nepean River represents a GDE reliant on 
surface expression of groundwater whilst much of the vegetation in the study area is 
reliant on subsurface groundwater interaction 
 
Terrestrial fauna species and habitat 
NSW Wildlife Atlas database searches for threatened species listed on the TSC Act 
identified 32 threatened fauna species and no endangered populations within 10 
kilometres of the site (Appendix B). The EPBC Act protected matters search tool 
revealed 43 threatened species, 14 migratory species and 4 invasive fauna species 
with the potential to occur within 10 kilometres of the study area (Appendix B). There 
is no suitable habitat at the site for the migratory species, therefore this group of 
species was not considered further in the biodiversity assessment. 
 
During both surveys, 46 species were detected; 41 birds, two mammals and three 
reptiles. Six of these species are introduced and include the Feral Pigeon, Common 
Myna, Red-whiskered Bulbul and Common Starling. 
 
Fauna habitat value at the four sites is low-medium. Habitat includes thick stands of 
Lantana and Castor Oil Plant, likely to provide habitat for small birds and mammals. 
Furthermore, riparian bank vegetation provides habitat for aquatic birds and reptiles, 
and canopy trees provide habitat for birds and arboreal fauna. No hollow bearing trees 
were recorded. 
 
Casuarinas in the study area may provide habitat for arboreal fauna and birds, 
particularly parrots and cockatoos which may use these trees as a foraging resource.  
The majority of these trees are fairly young, however they do provide a fairly 
continuous habitat corridor along the banks of the Nepean River, in particular at sites 
1 and 2. There was no evidence of chewed cones, however threatened parrots such 
as Glossy Black-cockatoos, vulnerable under the TSC Act, may utilise the study area 
on occasion as foraging habitat. 
 
Fig trees within the study area, in particular at sites 3 and 4, provide foraging 
opportunities for the threatened Grey-headed Flying-fox (Pteropus poliocephalus), 
vulnerable under the TSC Act and EPBC Act.  
 
A number of Primary Koala food tree species were identified during the survey, 
primarily in Site 3. These primary species included Eucalyptus tereticornis and 
Eucalyptus amplifolia. Most of these trees were young to maturing. Koalas could not 
be detected within these trees and no Koala scats were detected around the base of 
these trees. 
 
One species of Freetail bat (Mormopterus sp) was recorded by the Anabat, however 
the call quality was very low and it was only rated as a possible occurrence.  One 
threatened species, the Eastern Freetail Bat (Mormopterus norfolkensis) has the 
potential to occur in the study area. This species is listed as Vulnerable on the NSW 
TSC Act (1995).  A Flora and Fauna Assessment conducted for the Emu Plains 
Stabling Yard recorded Mormopterus species 2 utilising the area, approximately 1 
kilometre from the present study area (Aurecon 2010). However, no threatened 
species were recorded. Furthermore, nghenvironmental did not record any hollow 
bearing trees or other potential roosting habitats at the sites which indicates microbat 
species are unlikely to use the sites for roosting. The sites could be used as foraging 
habitat. 
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Aquatic 
The Nepean River is an arterial waterway of the Hawkesbury/Nepean Catchment. It 
drains into the Hawkesbury River at its confluence with the Grose River, around 19 
kilometres downstream (north) of the proposal site. There are 10 weirs located on the 
Nepean River that are severely regulating the natural flows. The river has been 
segmented into a series of ‘weir lakes’ rather than a freely flowing river and is also 
impacted by dams in the Upper Nepean catchment. The closest weir is located 570 
metres downstream (north) of Victoria Bridge and includes a fishway which improves 
connectivity for fish along this stretch of the river. Recreational fishers use the area, 
though there is limited access to the banks where works would be undertaken due to 
the riparian vegetation. There are no aquaculture leases in the locality.  
 
The Nepean River within the vicinity of the proposed bridge location (sites 1 and 2) as 
well as sites 3 and 4, is around 180 metres wide. The surrounding land uses are 
predominantly residential and open recreational space. The vegetation community 
along the banks of the river is relatively disturbed. Refer to above for a description. 
The riparian zone on the eastern bank varied from one row of trees and patchy grassed 
areas at site 1 up to around 15-30 metres wide at sites 3 and 4. The riparian zone on 
the western bank was around 3 – 5 metres wide at site 2. The row of Casuarinas 
running along the bank at site 2 was likely planted to assist with bank stabilisation 
(Roads and Maritime, pers. comm. 2012). 
 
Submerged macrophytes were observed within proximity to the proposed location of 
the bridge, in particular along site 1. Vallisneria gigantea was observed where there 
was little shading by overhanging vegetation along the banks, such as adjacent to 
grassed areas.  
 
Instream habitat features included woody debris less than 300mm in diameter or 3 
metres in length. There was little overhanging vegetation or shading from riparian 
areas given their patchy distribution. Emergent vegetation, Phragmites sp. and Typha 
sp., and exposed tree roots provided some patchy instream habitat in well vegetated 
areas. Habitat complexity along the banks was generally moderate across the length 
of the proposal. 
 
Table 6-32 summarises the aquatic habitat features at the four sites. 
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Table 6-32 Aquatic habitat features at each site 
Feature Site 1 Site 2 Site 3 Site 4 
Waterway Nepean River Nepean River Nepean River Nepean River 
Class*1 Class 1 Class 1 Class 1 Class 1 
Order*2 4th order 4th order 4th order 4th order 
Riparian Yes (1 row of Yes (3 metres Yes (15 Yes (30
vegetation trees) wide) metres wide) metres wide) 
Instream Yes (patchy) Yes (patchy) Yes (patchy) Yes (patchy) 
vegetation 
Key Fish Yes Yes Yes Yes 
Habitat*3 
Sensitivity*3 Type 2 Type 2 Type 2 Type 2 

(Except (Except (Except (Except 
where where where where 
instream instream instream instream 
vegetation vegetation vegetation vegetation 
present (Type present (Type present (Type present (Type 
1)) 1)) 1)) 1)) 

 

*1 According to Fairfull and Witheridge (2003) 
*2 According to Strahler (1952) 
*3 According to DPI Fisheries mapping 
*4 According to DPI (2013) 
 
The Hawkesbury-Nepean Catchment supports a diverse assemblage of species, 
including over 50 species of finfish. Nine of these species are introduced, competing 
with the native fish species found within the catchment. The pressures from introduced 
species, as well as other factors such as reduced water quality, increased fishing 
pressure, and habitat degradation, have resulted in a decline in the population 
densities of native fish both within the Hawkesbury-Nepean, and elsewhere (NSW DPI 
2006). 
 
Forty three species are known to occur within the freshwater reaches of the 
Hawkesbury-Nepean Catchment are identified in Appendix B. Of the species known to 
occur in the freshwater reaches of the catchment, five are threatened fish species 
which could potentially occur within the vicinity of the works. These include: 
 
• Trout cod (FM-Endangered, EPBC-Endangered). This species is known to occur 

in the Nepean River though it is outside its natural distribution range. They prefer 
sites which include large woody debris located away from banks. This species 
has the potential to use the site as habitat or as a movement corridor 

• Silver perch (FM-Vulnerable). This species is known to occur in the Nepean 
River though it is outside its natural distribution range. It prefers fast-flowing, 
open waters where there are rapids. It could use the site as a movement corridor 

• Murray cod (EPBC-Vulnerable). This species is known to occur in the Nepean 
River though it is outside its natural distribution range. This species occurs in 
slow flowing turbid rivers and uses large woody debris as habitat. This species 
has the potential to use the site as habitat or as a movement corridor 

• Australian grayling (EPBC-Vulnerable). This species prefers clear gravelly 
streams but undertakes migrations downstream and upstream to and from 
estuarine areas and may use the site as a movement corridor 

• Macquarie perch (FM-Endangered, EPBC-Endangered). This species can be 
found in rivers, especially the upper reaches of rivers and their tributaries and 
has been previously recorded in the Hawkesbury-Nepean Catchment, including 
in Glenbrook Creek around 6.5 kilometres upstream of the proposal site. This 
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species has the potential to use the site as a movement corridor. 
Critical habitat 
The site does not contain any areas that have been declared as critical habitat under 
the TSC Act and FM Act. 
 
Wildlife connectivity corridors 
The riparian zone extending south and north from Victoria Bridge along both sides of 
the Nepean River provides dispersal and connectivity for fauna on the site and beyond. 
These fauna include birds, and all arboreal, aquatic and terrestrial fauna. A substantial 
corridor of mature River Sheoak trees is present at site 2, which extends along the 
west bank of the Nepean River. These mature trees provide some bank stabilisation, 
habitat for fauna and an overstorey for potential riparian woodland restoration along 
the river’s edge. Furthermore, the presence of Eucalypt species on the east bank may 
provide opportunity for River-flat Eucalypt Forest restoration.   
 
The condition of connective vegetation is low-medium and is often highly degraded 
and infested with weeds. However, these weed species still provide refuge and 
foraging habitat for fauna, as does the existing canopy cover.   
 
There are 10 weirs located on the Nepean River that are severely regulating the natural 
flows. The closest weir is located 570 metres downstream (north) of Victoria Bridge 
and includes a fishway which improves connectivity for fish along this stretch of the 
river. Fishways have also been installed at the remaining weirs to improve connectivity. 
 

6.8.3 Potential impacts 
Loss of vegetation 
A total of between 0.05 and 0.12 hectares of vegetation would need to be removed as 
a result of the proposed works depending on whether sites 3 or 4 are used (Table 
6-33). This impact is considered minor in terms of vegetation loss considering extant 
of vegetation along the river. 
 
However, site 3 supports remnant vegetation that constitutes River-flat Eucalypt Forest 
EEC (RFEF) and several individual (at least two large and one juvenile) Red Cedar 
(Toona ciliata) which is now rare in the Sydney Region. The presence of both RFEF 
and the regionally rare Red Cedar qualifies Site 3 as having the highest biodiversity 
value of all the potential sites. 
 
An Assessment of Significance for the RFEF found that the proposed works are likely 
to fragment a riparian patch of this EEC that is in relatively good condition, which would 
cause further degradation of the remaining vegetation. However, due to the minimal 
area of RFEF to be removed when compared to the remaining RFEF in the local area 
(only around 1.2 per cent of the RFEF along the river at this location would be 
removed), this impact is not likely to be significant (Appendix B for the assessment of 
significance). In accordance with the Roads and Maritime guideline for biodiversity 
offsets (Roads and Maritime 2013), no offsets would be required for this EEC as there 
is still between 20 – 30 percent of this EEC remaining in NSW (OEH 2011) and less 
than 1 hectare would be cleared. 
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Table 6-33 Vegetation removal 
Site Vegetation to be removed Area (hectares) 

Site 1 • 30 metre long and 1 metre wide 
corridor of riparian vegetation removal 
(Casuarina sp.) 

Minimal 

Site 2 • 50 metre long and 5 metre wide 
corridor of riparian vegetation removal 
(Casuarina sp.). 

• 30 metre long by 5 metre wide corridor 
of riparian vegetation removal 
(Casuarina sp.) 

• 4 large trees along Punt Road 
• 4 large planted trees within Emu Hall 

property boundary 

0.05 

Site 3 • 30 metre long and 15 metre wide 
corridor through River-flat Eucalypt 
Forest EEC (0.045 hectares) 

• 13 large planted trees including 
several individual (at least two large 
and one juvenile) Red Cedar (Toona 
ciliata) and one fig tree within the 
parkland 

0.06 

Site 4 • 40 metre long and 15 metre wide 
corridor through disturbed riparian 
vegetation (0.06 hectares) 

• 8 large planted trees including 3 fig 
trees within the parkland 

0.07 

 Total if site 3 and 4 are not used (only sites 
1 and 2 used) 

0.05 

 Total if sites 1, 2 and 3 are used 0.11 
 Total if sites 1, 2 and 4 are used 0.12 

 
Spread of weeds 
Noxious weed species are interspersed amongst other native vegetation throughout 
the study area but mainly occur along the river banks. The riparian vegetation at Site 
4 especially was heavily infested with weeds and included Lantana, Small-leaf Privet, 
Broad-leaf Privet and Green Cestrum. The proposal and associated construction 
activities have the potential to introduce and promote the spread of weed species 
through the use of unclean machinery which can spread propagules. 
 
Terrestrial fauna habitat removal and fragmentation 
Vegetation removal is described above. Considering the limited vegetation removal 
required and the extent of similar vegetation around the proposal site and locality, 
which would provide fauna habitat, impacts are not considered to be substantial. 
 
The narrow corridor of mature River She-oak trees on the west bank of the Nepean 
River maintain habitat connectivity along the banks of the Nepean River and are likely 
to provide habitat for some fauna including the threatened Glossy Black Cockatoo 
(Calyptorhynchus lathami). Therefore, the proposed works may temporarily fragment 
habitat available for wildlife along the banks of the Nepean River. However, some of 
this area would be rehabilitated post-construction to restore connectivity. 
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Threatened fauna species 
Three threatened species have the potential to be impacted and assessments of 
significance have been undertaken for each (Appendix B):  
 
• Grey-headed Flying-fox (V-TSC Act, V-EPBC Act). The Assessment of 

Significance has concluded that the proposal is not likely to significantly affect 
the Grey-headed Flying-fox in the local area, given that the proposal would only 
remove approximately five to twenty foraging trees from site 3 and 4 if required 
and that many more foraging trees are located in the locality, including in 
proximity to the construction sites. However, it is noted that Site 3 contains the 
most important habitat for this species and it is recommended this site not be 
used for construction/assembly of the bridge 

• Koala (V-TSC Act, V-EPBC Act). The Assessment of Significance has concluded 
that the proposal is not likely to significantly affect the Koala, particularly given 
the limited habitat that would be removed from site 3, similar habitat present in 
the locality and the lack of recent records 

• Glossy Black Cockatoo (V-TSC Act). The Assessment of Significance has 
concluded that the proposal is not likely to significantly affect the Glossy Black-
cockatoo, particularly given the small area of foraging habitat removed from site 
1 and 2 due to the proposal and the presence of ample similar habitat in the 
locality including along the river. 

 
Aquatic impacts 
Construction activities along the banks of the Nepean River and within the waterway 
have the potential to create erosion and sedimentation which could temporarily impact 
water quality at the site and further downstream. Impacts on aquatic habitats and 
aquatic flora and fauna as a result of potential erosion and sedimentation of 
waterbodies could include: 
• Reduction of water quality such as increased turbidity and/or increased nutrient 

levels 
• Reduction of light penetration (as a result of increased turbidity) and subsequent 

reduction of aquatic macrophytes (loss of habitat) 
• Potential sedimentation of aquatic habitats including but not limited to rocky 

areas, riffles potentially located downstream and macrophytes (loss of aquatic 
habitats). 

 
The permanent pier within the waterway and along the banks of the river may cause 
changes in the local hydrology which may cause erosion of the banks, in particular 
during floods. Scour protection measures may need to be put in place to minimise 
impacts and these are discussed in section 6.7.  
 
A cofferdam may be required for the construction of the permanent bridge pier near 
the western bank at site 2. The cofferdam would require dewatering which has the 
potential to create temporary turbidity plumes within the Nepean River.  
 
The cofferdam also has the potential to capture fish which may need to be rescued. 
NSW DPI would need to be notified 7 days prior to any dewatering activities in order 
to organise potential fish rescue activities. A separate permit under section 37 of the 
FM Act may be required from NSW DPI to relocate fish. 
 
An alternative to the coffer dam would involve the construction of a temporary rock 
jetty to be used as a platform for construction of the instream bridge pier in the river. 
This would involve disturbing the river bed in this location causing sedimentation and 
destruction of habitat on the river bed floor. This jetty would be removed, however, 
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following completion of the bridge pier.  
 
Proposed works also have the potential to impact water quality through accidental 
spills. Potential pollution sources may include but not be limited to: 
• Compound sites 
• Barges and boats 
• Construction plant 
• Construction of the instream bridge pier which will be cast in situ. 
• Impacts on groundwater from excavations (as discussed in section 6.7). 

 
Due to the width of the river, construction of the bridge including the use of temporary 
instream structures would not impact the free passage of fish. 
 
Instream structures, such as bridge piles, can modify hydrological flows within a 
waterway which can lead to obstructions to fish passage and/or bank erosion. Any 
hydrological changes as discussed in section 6.6 are unlikely to lead to obstructions to 
fish migrations. 
 
Instream structures can also directly impact and remove aquatic habitat through 
reclamation and/or dredging. This may include the loss of instream aquatic vegetation 
and/or snags located within the footprint of any proposed instream structures such as 
temporary or permanent piers. Works that involve dredging and/or reclamation 
requires consultation with the Minister under section 199 of the FM Act. The footprint 
of the proposed bridge (ie one permanent bridge pier within the waterway) would only 
have minimal impact on the availability of aquatic habitats such as instream vegetation 
and snags as similar habitat occurs upstream and downstream of the proposal site.. 
Impacts would be localised and some large woody debris may need to be relocated at 
the location of the abutments. The permanent pier would cover an area of around 18 
square metres. According to Roads and Maritime’s guideline for biodiversity offsets 
(Roads and Maritime 2013), any clearing within type 1 or type 2 sensitive key fish 
habitat needs to be offset if impacts cannot be mitigated. The need for these offset 
would need to be determined in consultation with DPI (Fisheries). 
 
Threatened aquatic species 
Appendix B provides an assessment of potential impacts to threatened fish species. A 
number of threatened fish species have the potential to use the Nepean River as a 
movement corridor or as habitat. The following summarises the potential impacts for 
each threatened species with the potential to occur at the site. Considering minimal 
impacts would occur, no assessments of significance were undertaken: 
• Trout cod (FM-Endangered, EPBC-Endangered). This species is known to occur 

in the Nepean River though it is outside its natural distribution range. They prefer 
sites which include large woody debris located away from banks. This species 
has the potential to use the site as habitat or as a movement corridor. Impacts 
would be minimal as the proposed works would not impede fish passage and 
large woody debris are available downstream and upstream of the sites 

• Silver perch (FM-Vulnerable). This species could use the site as a movement 
corridor. Impacts would be minimal as the proposed works would not impede fish 
passage 

• Murray cod (EPBC-Vulnerable). This species has the potential to use the site as 
habitat or as a movement corridor. Impacts would be minimal as the proposed 
works would not impede fish passage and large woody debris are located 
upstream and downstream of the proposal site and large woody debris are 
available downstream and upstream of the sites 

• Australian grayling (EPBC-Vulnerable). This species prefers clear gravelly 
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streams but undertakes migrations downstream and upstream to and from 
estuarine areas and may use the site as a movement corridor. Impacts would be 
minimal as the proposed works would not impede fish passage 

• Macquarie perch (FM-Endangered, EPBC-Endangered). This species has the 
potential to use the site as a movement corridor. Impacts would be minimal as 
the proposed works would not impede fish passage. 

 
Potential impacts may also result from water quality impacts though these are unlikely 
to have an impact on any threatened species with the implementation of mitigation 
measures outlined in Section 6.8.4. 

 

6.8.4 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 
Reclamation DPI (fisheries) must be notified of 

the proposed reclamation and 
dredging as defined under the FM 
Act and resulting from the 
installation of the piles (temporary 
and permanent) and other 
structures under section 199 of 
the Fisheries Management Act 
1994. 

Roads and 
Maritime 

Pre-
construction 

Impacts from 
barges and 
boats 

• Construction barges and 
boats will not anchor within 
areas containing aquatic 
vegetation of large woody 
debris.  

Contractor Pre-
construction 

• 

• 

Watercraft will avoid boat 
wash that could cause 
erosion to the banks of the 
waterway.  
Construction boats and 
barges will access the 
waterway from existing boat 
ramps. No vegetation will be 
removed to establish access 
areas for boats and barges. 

Clearing  • 

• 

Prior to the commencement 
of any clearing a physical 
clearing boundary is to be 
demarcated and 
implemented. The 
demarcation of the exclusion 
zone will be in accordance 
with Biodiversity Guidelines – 
Protecting and Managing 
Biodiversity on RTA Projects. 
Guide 2: exclusion zones 
(RMS 2011).   
Utilise areas already 

Contractor Construction 

Nepean River Green Bridge  225 
Review of Environmental Factors 



 

Impact Environmental safeguards Responsibility Timing 
impacted by previous 
clearing or disturbance for 
access purposes during 
construction or the 
establishment of compound 
sites.  

• Where trees are to be 
retained, an adequate 
protection zone will be 
provided around each tree 
for the duration of 
construction. The radius of 
this zone is calculated by 
multiplying the diameter of 
the tree at breast height (1.4 
m) by 12, and is a minimum 
of 2 m and a maximum of 12 
m. 

• An arborist will be consulted 
to provide expertise on the 
likely impacts of bridge 
construction in Site 2 on the 
row of trees in Punt Road 
and the Emu Hall property 
and whether they require 
removal.  

• All vegetation removal is to 
be done in accordance with 
the RMS Biodiversity 
Guidelines – Protecting and 
Managing Biodiversity on 
RTA Projects. Guide 4: 
Clearing of vegetation and 
removal of bushrock (RMS 
2011). 

Erosion Erosion controls will be put in 
place on the upslope of works to 
prevent soil and debris travelling 
downslope to the riparian controls 
and/or Nepean River. 

Contractor Construction 

Management 
plan 

A Biodiversity Management Plan 
(BMP) is to be prepared and 
included within the CEMP. The 

Contractor Construction 

BMP is to include (but not be 
limited to) the following: 
• A site walk with appropriate 

site personnel including 
RMS representatives to 
confirm clearing boundaries 
and sensitive location prior 
to commencement of works. 
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Impact Environmental safeguards Responsibility Timing 
• Identification (marking) of 

the clearing boundary and 
identification (marking) of 
habitat features to be 
protected. Eg. – use of 
flagging tape. 

• A map which clearly shows 
vegetation clearing 
boundaries and sensitive 
areas/no go zones.  

• Incorporation of 
management measures 
identified as a result of the 
pre-clearing survey report, 
completed by an ecologist, 
(G40, section 2.4) and 
nomination of actions to 
respond to the 
recommendations made. 
This should include details 
of measures to be 
implemented to protect 
clearing limits and no go 
areas 

• A detailed clearing process 
in accordance with RMS 
Biodiversity Guidelines 
(2011) including 
requirements of Guide 1,2, 
4 & 9.  

• Identify in toolbox talks 
where biodiversity would be 
included such as vegetation 
clearing or works in or 
adjacent to sensitive 
locations  

• Identify control/mitigations 
measures to prevent 
impacts on sensitive 
locations or no go zones 

A stop works procedure in the 
event of identification of 
unidentified species, habitats or 
populations. 

Damage to 
native 
vegetation 
outside of 
impact zone 

Avoid stockpiling materials and 
equipment and parking vehicles 
within the dripline of any tree. 

Contractor Construction 

Impacts to 
fauna and 

• An ecologist will be present 
during tree-felling to ensure 

Contractor Construction 
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Impact Environmental safeguards Responsibility Timing 
their habitat that any potential impacts on 

fauna are minimised See 
Guide 4 (vegetation clearing) 
and 9 (fauna handling) of the 
RMS Biodiversity Guidelines 
(RTA 2011). 

• Felling of fauna feed trees for 
the Koala, Glossy Black-
Cockatoo and Grey-headed 
Flying-fox including 
Eucalyptus tereticornis, E. 
amplifolia, C. littoralis, E. 
elata and Ficus sp. will be 
avoided where possible.  

Introduction 
and spread of 
noxious 
weeds 

• Declared noxious weeds will 
be managed according to the 
requirements stipulated by 
the Noxious Weeds Act 

Contractor Construction 

1993, and any weed removal 
activities will follow Guide 6 
(Weed Management) in the 
Biodiversity Guidelines (RTA 
2011). 

• A Weed Management Plan 
will be developed for the 
sites to prevent/minimise the 
spread of weeds in and 
between sites, as per Guide 
6 (Weed Management) in the 
Biodiversity Guidelines (RTA 
2011). 

Removal and 
replacement 
of native 
vegetation 

Revegetation of any bare soil or 
cleared areas with locally-
occurring native flora species 
typical of the original habitat will 
be undertaken to improve habitat 
for both native and threatened 

Contractor Construction 

species that have the potential to 
occur in the area. 

Impacts to 
large woody 
debris 

Snag removal would be 
undertaken with reference to 
Guide 10 Aquatic habitats and 
riparian zones of the Biodiversity 
Guidelines (RTA 2011). 

Contractor Construction 

Bank 
disturbances 

Where temporary structures such 
as cofferdams or rock jetties need 
to be installed, for example for the 
construction of the single 
instream bridge pier, these will be 
installed and managed in 

Contractor Construction 
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Impact Environmental safeguards Responsibility Timing 
accordance with the Fisheries 
NSW Policy and Guidelines for 
Fish Habitat Conservation and 
Management (NSW DPI 2013). 

Dewatering 
from the 

Any dewatering for the 
construction site will follow the 

Contractor Construction 

cofferdam following guidelines: 
• NSW DPI will be notified 7 

days prior to any dewatering 
activities in order to 
organise potential fish 
rescue activities. A separate 
section 37 permit may be 
required from NSW DPI to 
relocate fish.  

Erosion and 
sedimentation 
of the Nepean 
River 

• The use of a silt curtain will 
be investigated to minimise 
potential downstream 
impacts, in particular where 
the pier within the waterway 
is to be constructed.  

Contractor Construction 

• A risk assessment will be 
undertaken prior to use to 
ensure the silt curtain will not 
cause more disturbance than 
the proposed construction 
activity.  

• The silt curtain will be used 
in such a way as not to 
restrict fish passage. 

Impacts to 
aquatic Fauna 

Construction methods within the 
waterway will ensure that the free 
passage of fish downstream and 
upstream is maintained at all 
times. 

Contractor Construction 

Replacement 
of riparian 
vegetation 

Revegetation of the riparian zone 
will be undertaken with locally-
occurring native flora species 
typical of the original habitat. 
Where establishment or 

Contractor Post-
construction 

rehabilitation of a riparian zone is 
required, the rehabilitation 
strategy must include native in-
stream vegetation (macrophytes) 
and snags where appropriate. 

 
6.9 Air quality 
6.9.1 Existing environment 
Air quality in the Penrith LGA is impacted by the following sources:  
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• During winter, temporary smoke emissions from solid fuel heaters and fire 

management burns adversely affect air quality 
• Traffic along local roads and the Great Western Highway and the M4 
• Industrial emissions, a search of the National Pollutant Inventory for 2013-2013 

for the Penrith LGA identified facilities that need to report on their emissions. 
 
Receivers within the study area include residential receivers, recreational areas and 
commercial premises. Some of these are located very close to the proposed 
construction activities and associated stockpile and compound sites, in particular at 
site 2.   
 
6.9.2 Criteria 
The Protection of the Environment Operations Act 1997 (POEO Act) requires that no 
vehicle shall have continuous smoky emissions for more than ten seconds. Limits on 
dust emission of less than 4mg/m/m2 are also specified.  
 
6.9.3 Potential impacts 
Construction and demolition 
During the construction stage, the following activities are likely to temporarily affect 
local air quality.   
 
• Clearing of vegetation 
• Earthworks 
• Wind erosion from stockpiles 
• Vehicle movements 
• Transport and handling of soils and materials 
• Use of construction vehicles leading to the creation of exhaust fumes. 

 
These activities are likely to generate dust and debris as well as exhaust emissions. 
Impacts are expected to be minimal at distance from the works, as these impacts 
attenuate with distance. However, for residences and businesses fronting the works 
areas, these are likely to be moderate, in particular at the western abutment (site 2). 
Asbestos is likely to be present at Site 1 in the building on the former Log Cabin site 
which will be demolished as part of the proposal (asbestos is discussed in section 
6.11). Dust and debris would be limited to the construction and demolition works.  
 
Impacts on air quality can impact on health, visual amenity, reduce visibility and add 
sediments to the Nepean River.  
 

Operation 
No operational impacts are anticipated. 
 
6.9.4 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 
Air Quality An Air Quality Management plan Contractor Pre-

(AQMP) will be prepared as part of Construction 
the CEMP. The plan would include but 
not be limited to: 
• A map identifying locations of 

sensitive receivers 
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Impact Environmental safeguards Responsibility Timing 
• 

• 

• 

• 

Identification of potential 
risks/impacts due to the 
work/activities as dust generation 
activities 
Management measures to 
minimise risk including a 
progressive stabilisation plan 
A process for monitoring dust on 
site and weather conditions 
A process for altering 
management measures as 
required 

Air Quality The management measures within 
the AQMP would include but not be 
limited to the following: 
• Vehicles transporting waste or 

other materials that have a 
potential to produce odours or 
dust are to be covered during 
transportation. 

• Dust will be suppressed on 
stockpiles and unsealed or 
exposed areas using methods 
such as water trucks, temporary 
stabilisation methods, soil binders 
or other appropriate practices. 

• Speed limits will be imposed on 
unsealed surfaces. 

• Stockpiles will be located as far 
away from residences and other 
sensitive receivers. 

• Works (including the spraying of 
paint and other materials) will not 
be carried out during strong winds 
or in weather conditions where 
high levels of dust or air borne 
particulates are likely.  

• No burning of any timbers or other 
combustible materials will occur 
on site. 

• Work activities will be 
reprogrammed if the management 
measures are not adequately 
restricting dust generation 

Contractor Pre-
Construction 

Exhaust 
emissions 

• 

• 

Construction equipment will be 
maintained to manufacturer’s 
standards and regular checks will 
be made to ensure there are no 
continuous exhaust emissions of 
10 seconds or longer. 
Exhaust emissions are to comply 
with the POEO Act 

Contractor Construction 
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Impact Environmental safeguards Responsibility Timing 
Air pollution 
– dust and 
debris 

• Measures including watering/ 
progressive stabilisation of 
disturbed areas, or wrapping of 
bridge sections will be used to 
minimise air pollution. 

• Visual monitoring of air quality will 
be undertaken to verify the 
effectiveness of controls and 
enable early intervention 

Contractor Construction 

 

6.10 Aboriginal heritage 
6.10.1 Methodology 
An Aboriginal archaeological survey and assessment in accordance with Stage 2 of 
Roads and Maritime’s Procedure for Aboriginal Cultural Heritage Consultation and 
Investigation (PACHCI) was undertaken by Artefact in 2012 and an addendum to this 
assessment was prepared in 2014 to take into account additional sites 3 and 4 
(Artefact 2012, 2014, Appendix C).  
 
The main objectives of the study included the provision of: 
 
• A description of the proposal and the extent of the study area 
• A description of Aboriginal community involvement and Aboriginal consultation 
• Discussion of the environmental context of the study area 
• Discussion of the Aboriginal historical context of the study area 
• A summary of the archaeological context of the study area including a discussion 

of previous archaeological work in the area 
• Development of an archaeological predictive model based on the desktop study 

and field survey 
• Description of Aboriginal sites and Potential Aboriginal Deposits (PADs) located 

within the study area 
• Development of a significance assessment for these sites and PADs addressing 

archaeological values 
• Impact assessment for the recorded Aboriginal sites and PADs 
• Recommendations for management and mitigation measures for Aboriginal sites 

and PADs. 
 
The assessment complies with the Office of Environment and Heritage (OEH) Code of 
Practice for Archaeological Investigation of Aboriginal Objects in New South Wales 
2010.  
 
The study included a database search of the Aboriginal Heritage Information 
Management System (AHIMS) undertaken on 12 June 2012 for a search area from 
4.8 kilometres upstream of Victoria Bridge to 1.1 kilometres downstream and 2.6 
kilometres either side of the Nepean River. This search was updated on 1 May 2014.  
 
Field surveys of the whole study area were also undertaken (Figure 6-22). A full 
coverage survey of the two abutment areas was conducted on 12 July 2012. The 
current sites, updated to reflect the new scope of works provided by Roads and 
Maritime since the original assessment was conducted, was partially surveyed by 
Artefact Heritage (2012) and partially surveyed by the Roads and Maritime Senior 
Aboriginal Cultural Heritage Advisor (2014). Artefact Heritage surveyed all sections of 

Nepean River Green Bridge  232 
Review of Environmental Factors 



 

the current sites that had not been taken into account in the 2012 survey in May 2014. 
All surveying was undertaken on foot and in accordance with both the OEH Code of 
Practice (2010) and Roads and Maritime PACHCI guidelines. 
 
Aboriginal consultation was conducted in accordance with Stage 2 of the Roads and 
Maritime PACHCI. A Native Title search was conducted on 15 June 2012 by Artefact, 
which indicated that there were no Native Title claims granted or registered for 
consideration within the study area. The study area falls within the boundaries of the 
Deerubbin Local Aboriginal Land Council (DLALC). A representative of DLALC took 
part in the field survey. Comments from DLALC were received and are included in the 
assessment by Artefact (2012) (Appendix C). DLALC stated that they had no objection 
to the development of the proposed bridge and approaches but that further 
investigation was warranted at Tench Reserve which was undertaken as part of the 
addendum to the assessment.  
 

Nepean River Green Bridge  233 
Review of Environmental Factors 



 

 
Figure 6-22 Study area for the Aboriginal Heritage assessment (Artefact 2014) 
 

6.10.2 History 
Prior to the appropriation of their land by Europeans, Aboriginal people lived in small 
family or clan groups that were associated with particular territories or places. It seems 
that territorial boundaries were fairly fluid, although details are not known.  It is thought 
that the Aboriginal people living in the Penrith area in the early 19th century belonged 
to the Darug language group (Kohen 1986: 3). 
 
British colonisation had a profound and devastating effect on the Aboriginal population 
of the Sydney region, including Darug speakers. In the early days of the colony 
Aboriginal people were disenfranchised from their land as the British claimed areas for 
settlement and agriculture. Overall the devastation of the Aboriginal culture did not 
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come about through war with the British, but instead through disease and forced 
removal from traditional lands. It is thought that during the 1789 smallpox epidemic, 
over half of the Aboriginal people of the Sydney region died. The disease spread west 
to the Darug of the Cumberland Plain and north to the Hawkesbury. This loss of life 
meant that some of the Aboriginal groups who lived away from the coastal settlement 
of Sydney may have disappeared entirely before Europeans could observe them, or 
record their clan names (Karskens 2010:452). 
 
The British initially thought that Aboriginal people did not live inland, but were confined 
to the coast taking advantage of the abundant marine resources available. The first 
major expeditions into the interior did not witness any Aboriginal people, but evidence 
of their existence was noted. In 1789 Captain Watkin Tench led an expedition to the 
Nepean River. He noted that: 
 
‘Traces of the natives appeared at every step, sometimes in their hunting huts which 
consist of nothing more than a large piece of bark bent in the middle and opened at 
both ends, exactly resembling two cards set up to form an acute angle; sometimes in 
marks on trees which they had climbed; or in squirreltraps….We also met with two old 
damaged canoes hauled up on the beach‘ (Tench 1789). 
 
It wasn’t until rural settlement began in the western Cumberland Plain, around 1791 
that the colonists and Aboriginal people came face to face. Relations quickly 
disintegrated, and tensions over land and resources spilled over. Governor King 
sanctioned the shooting of Aboriginal people in a General Order made in 1801 (Kohen 
1986:24). Intermittent killings on both sides continued for over 15 years, including the 
Appin massacre and attacks at South Creek in 1816 (Karskens 2010: 225, Kohen 
1986:23). 
 
Into the nineteen and twentieth century’s descendants of Darug language speakers 
continued to live in Western Sydney along with Aboriginal people from other areas of 
NSW, and in the present-day, the study area falls within the area of the DLALC. 
 

6.10.3 Existing environment 
The AHIMS search undertaken on 1 May 2014 revealed 15 sites within the search 
area. No sites registered on the AHIMS database were located within the proposal site. 
Artefact sites were the most frequent Aboriginal site type recorded in the vicinity of the 
proposal site (12), followed by Potential Archaeological Deposits (PAD) (2) and Art 
(pigment or engraved) (1).   
 
Two sites registered on the AHIMS database were located in vicinity to the proposal 
site. One of the sites was incorrectly plotted within the Nepean River and is actually 
located on the lawn of Penrith Regional Art Gallery, approximately 300 metres west of 
the mapped location provided by AHIMS and away from the proposal sites. Another 
AHIMS site is located about 200 metres northeast of the proposal and is a PAD 
recorded in 2014. This PAD does not extend into Site 1. 
 
Details supplied to Roads and Maritime indicate that a fractured silcrete cobble was 
identified during a separate investigation by Novorail for replacement of power poles 
near Punt Road in June 2014. The location of the find was described as located on 
Punt Road (within Site 2). A Basic Search of the Office of Environment and Heritage 
(OEH) Aboriginal Heritage Information Management System (AHIMS) was conducted 
on 12 June 2014 for sites near Punt Road. No Aboriginal sites or places have been 
recorded on the AHIMS site register within the Novorail Punt Road area. It is 
understood that Roads and Maritime Services have obtained advice from Novorail 
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confirming that the archaeological consultancy engaged by Novorail would not be 
seeking to register the cobble as an Aboriginal object. 
 
Artefact Heritage visited the site on 10 June 2014. The ground surface was 
investigated to locate the cobble identified during Novorail’s investigation. The only 
object resembling the description supplied to Roads and Maritime Services by Novorail 
was a red siliceous shattered cobble fragment. No other material across that area 
matched the supplied description. The object was 50 millimetres long, and consisted 
of one cortical surface with negative scarring, and one shattered surface with some 
distinct negative scarring.  
 
Although there was negative scarring on the object, it was not clear that these were 
from deliberate flaking activity on the cobble fragment. The nature of the cobble 
fracturing indicates that these may have instead resulted from natural fracturing as the 
cobble was rolled in flood waters, or rolled and / or crushed in other gravels introduced 
across the surface of Punt Road. The find was assessed as ‘not and Aboriginal object’ 
by the Artefact Heritage archaeologist. The Roads and Maritime Aboriginal Cultural 
Heritage Advisor agreed with this assessment. This find is not considered further as it 
does not require any further assessment or investigation. 
 
Field survey results 
Two PADs were recorded, one partially within Site 4 and the other partially within Site 
2. Both PADs are limited to the elevated landform unit above the 1:100 year flood level 
(Figure 6-23 and Figure 6-24). No other Aboriginal sites were identified during the site 
survey. 
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Figure 6-23 Location of PAD at site 2 
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Figure 6-24 Location of PAD at site 4 
 
Archaeological potential 
Archaeological potential is closely related to the levels of ground disturbance in the 
area. Other factors are also taken into account when assessing archaeological 
potential, such as whether artefacts were located on the surface, and whether the area 
is within a sensitive landform unit according to the predictive statements for the area. 
One of the key questions regarding archaeological potential bordering the Nepean 
River is the impact that powerful events would have had on deposit integrity. 
 
Previous archaeological investigations of the area indicate not only the frequency of 
artefact sites in the area, but also the possibility of sub-surface archaeological 
deposits. Sub-surface investigation close to the study area, but below the 1:100 year 
flood level (Silcox 1987) demonstrated the presence of archaeological material in a 
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highly disturbed context. 
 
Overall, high levels of ground disturbance were observed across the sites. These have 
been significantly affected by historical features, including Old Ferry Road, Punt Road, 
a car park, and the reinforcement of the steep river banks. Old Ferry Road and Punt 
Road were cut through the river bank, resulting in bordering embankment walls up to 
five metres high. Additionally, it was apparent during the field survey that fill has been 
used, predominantly at Old Ferry Road, to both bolster the road and embankment 
walls. Waste material, including concrete fragments, was observed in the embankment 
walls. 
  
Significant disturbance has likely occurred to large portions of the sites from flood 
activity. Much of the sites consisted of steep river banks that would be susceptible to 
collapse during large flood events. The modification and reinforcement of the river 
banks with river gravels, sandstone blocks and concrete slabs, indicates the threat of 
bank collapse from large flood events. 
 
The exception is the elevated landform along a section of Tench Reserve (site 4) and 
at the western extent of Punt Road and surrounds (site 2), which is above the 1:100 
year flood level and shows low levels of disturbance. These areas have been 
designated PADs and therefore have a high potential to contain Aboriginal objects. 
 
Archaeological significance 
Archaeological significance refers to the archaeological or scientific importance of a 
landscape, site or area. This is characterised using archaeological criteria such as 
archaeological research potential, representativeness and rarity of the archaeological 
resource and potential for educational values. 
 
The archaeological significance of the study area is assessed as being generally low 
due to the high levels of disturbance resulting from both historical activities and flood 
events. No Aboriginal sites have been identified within the proposal sites. No particular 
areas of cultural significance were noted by DLALC during the site survey. The 
significance of the area of PAD (PSP PAD01 and PSP PAD02) are unknown. Sub-
surface archaeological testing would be required to ascertain the nature of the 
archaeological deposit (if it is intact) and level of archaeological significance it has. 
 

6.10.4 Potential impacts 
No Aboriginal sites have been identified within the proposal site. Two areas of PAD 
(PSP PAD01 and PSP PAD02) were identified partially within Site 4, one of the 
proposed compound site locations, and partially within Site 2 near Punt Road.  
 
Site 1, site 3 and the River Road car park were assessed as demonstrating low 
archaeological potential. The majority of Site 4 (within the 1:100 year flood level) was 
assessed as having a low archaeological potential. The majority of Site 2 along Punt 
Road and the river bank was assessed as having a low archaeological potential.  
 
PSP PAD01 was assessed as having a high archaeological potential. The proposed 
access track into the compound site at Site 4 may impact on a section of the PAD.  If 
Site 4 were to be utilised, subsurface impacts within the PAD area would be avoided 
or further archaeological investigations would be required.  
 
PSP PAD02 was assessed as having a high archaeological potential. Works proposed 
in the vicinity of PAD02 include vegetation removal, excavation for crane pads and 
retaining walls and access track works. All subsurface impacts within the PAD would 
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be avoided.  
 

6.10.5 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 
Aboriginal 
heritage 

Stakeholders will continue to be 
consulted in accordance with the 
RMS Procedure for Aboriginal 
Cultural Heritage Consultation and 
Investigation (PACHCI).  

Roads and 
Maritime 

Detailed 
Design, Pre-
Construction 
or 
Construction 
as 
appropriate 

Aboriginal 
heritage 

It is recommended that Site 4 is not 
utilised as the location of a 
compound site, or any ancillary 
facility unless additional assessment 
is undertaken. 

Contractor Construction 

Aboriginal 
heritage 

An Aboriginal heritage management 
plan would be prepared and 
incorporated into the CEMP. The plan 
would include the following (as a 
minimum): 

• A map identifying locations of 
no-go areas, items or sites 
which are to be protected and 
those which are to be 
destroyed/impacted. 

• All measures recommended 
in the CHAR, including 
notification requirements 

• Identification of potential 
environmental risks/impacts 
due to the works/activities 

• Management measures to 
minimise the potential risk 

• Mitigation measures to avoid 
risk of harm and the interface 
with work activities on site. 

• Identify in toolbox talks where 
management of Aboriginal 
heritage is required such as 
identification of no go zones 
and responsibilities under the 
National Parks and Wildlife 
Act 1974 and any obtained 
permits. 

• A stop works procedure in 
the event of actual or 
suspected potential harm to a 
heritage feature/place. 

• Requirement to comply with 
RMS Standard Management 

Contractor Construction 
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Impact Environmental safeguards Responsibility Timing 
Procedure -Unexpected 
Archaeological Finds, 2012. 

 
Aboriginal The identified Aboriginal sites Contractor Construction 
heritage (PADS) will be protected during 

construction by exclusion fencing. 
Aboriginal If unexpected Aboriginal sites are Contractor Construction 
heritage located during construction the RMS 

Unexpected Archaeological Finds 
Procedure (2012) will be 
implemented.  

 

6.11 Resource and waste management 
6.11.1 Policy setting 
Roads and Maritime are committed to ensuring responsible management of 
unavoidable waste and to promoting the reuse of such waste through appropriate 
measures in accordance with the resource management hierarchy principles 
embodied in the Waste Avoidance and Resource Recovery Act 2001 (WARR Act). 
 
The resource management hierarchy principles in order of priority as outlined in the 
WARR Act are: 
 
1. Avoidance of unnecessary resource consumption 
2. Resource recovery (including reuse, reprocessing, recycling and energy 

recovery) 
3. Disposal. 

 
By adopting the above principles, Roads and Maritime encourage the most efficient 
use of resources and reduces cost and environmental harm in accordance with the 
principles of ecologically sustainable development, as outlined in chapter 8 of this REF. 

6.11.2 Potential impacts 
Potential waste streams generated during the construction stage include: 
 
• Materials from new bridge (concrete, steel) 
• Contaminated materials (asbestos from the building on the former Log 

Cabin site demolition) 
• Excavated soil and rock and excess fill material (around 525 cubic metres 

of imported fill material would be used for establishment of assembly areas 
and compound sites and abutment works) 

• Green waste (from vegetation removal, around 0.05 to 1.2 hectares of 
vegetation removal). 

• Paper and office waste from project management 
• General waste from staff (lunch packaging, portable toilets etc.) 

 
The demolition of the building on the former Log Cabin site works would contribute the 
most to the total waste generated on site, including materials that would require special 
handling, transport and disposal, such as asbestos. These materials pose a risk to 
health and safety of workers and locals.  
 
Excess spoil would require removal from site but there may be opportunity for its reuse 
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in other road works.  Vegetation may be reused for mulch if it is suitably weed free.   
 
Surplus material that cannot be used on site would be reused or disposed of in the 
following order of priority: 
 
• Transfer to other Roads and Maritime projects for immediate re-use in line with 

the NSW Environmental Protection Authority (EPA) Excavated Public Road 
Material resource recovery exemption 

• Transported off-site for re-use by a third party in line with a relevant EPA 
resource recovery exemption 

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

 
All other waste would require removal from site. This would be transported to the 
nearest licensed waste disposal facility.  

 
Minimal, if any, waste is expected to be generated from maintenance activities during 
the operation stage. 
 
The activities proposed require the use of a number of resources, including 
• Resources associated with the operation of construction plant, equipment 

and vehicles (this includes a variety of resources, the major one being 
fossil fuels) 

• Material required for bridge construction (concrete (1150 tonnes), steel 
(760 tonnes)) 

• Fill required to meet design levels and temporary assembly areas and 
compound sites (around 525 cubic metres) 

• Construction water (for concrete and dust suppression). 
• Rock and other material for the temporary working platforms. 

 
Final quantities of materials would be determined after the completion of the detailed 
design and specifications. 
 
The materials required during the proposed construction works are not currently 
restricted resources, however, materials such as metals and fuels are considered non-
renewable and should be used conservatively. 
 
Material would be sourced from western Sydney concrete batch plants, local steel 
suppliers and local quarries. 
 

6.11.3 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 
Waste A Resource and Waste Management Contractor Pre-

Plan (RWMP) will be prepared, which Construction 
will include the following (as a and 
minimum): Construction 
• The type, classification and 

volume of all materials to be 
generated and used on site 
including identification of 
recyclable and non-recyclable 
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Impact Environmental safeguards Responsibility Timing 
waste in accordance with EPA 
Waste Classification Guidelines 

• 

• 

• 

Quantity and classification of 
excavated material generated as a 
result of the proposal (Refer RMS 
Waste Management Fact sheets 
1-6, 2012) 
Strategies to ‘avoid’, ‘reduce’, 
‘reuse’ and ‘recycle’ materials. 
Classification and disposal 
strategies for each type of 
material. 

• Destinations for each 

• 

resource/waste type either for on-
site reuse or recycling, offsite 
reuse or recycling, or disposal at a 
licensed waste facility. 
Details of how material will be 
stored and treated on-site. 

• Identification of available recycling 
facilities on and off site. 

• Identification of suitable methods 

• 
and routes to transport waste. 
Procedures and disposal 
arrangements for unsuitable 
excavated material or 
contaminated material.  

• Site clean-up for each 
construction stage. 

Waste Procurement will endeavour to use Contractor Detailed 
materials and products with a 
recycled content where that material 
or product is cost and performance 
effective. 

Design & Pre-
Construction 

Waste Suitable waste disposal locations will 
be identified and used to dispose of 
litter and other wastes on-site. 

Contractor Pre-
construction & 
Construction 

Suitable containers will be provided 
for waste collection. 

Waste Cleared weed free vegetation will be 
chipped and reused onsite as part of 
the proposed landscaping, stabilise 
disturbed soils or used as erosion and 

Contractor Construction 

sediment controls. 
Waste A dedicated concrete washout facility 

that is impervious will be provided 
during construction so that runoff from 
the washing of concrete machinery, 
equipment and concrete trucks can be 
collected and disposed of at an 
appropriate waste facility. 
 

Contractor Construction 
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Impact Environmental safeguards Responsibility Timing 
Waste • Cleared vegetation will not be 

burnt at the site.  
Contractor Construction 

• 

• 

• 

Garbage receptacles will be 
provided and recycling of 
materials encouraged. Rubbish 
will be transported to an 
appropriate waste disposal facility.  
Working areas are to be 
maintained, kept free of rubbish 
and cleaned up at the end of each 
working shift 
All waste will be managed in 
accordance with the Protection of 

• 

the Environment Operations Act 
1997 (POEO Act). 
Toilets (e.g. portable toilets) will 
be provided for construction 
workers. 

Waste Types of waste collected, amounts, 
date/time and details of disposal are 
to be recorded in a waste register. 

Contractor Construction 

Asbestos  An asbestos management plan will 
be prepared for the demolition of the 
building on the former Log Cabin site 
as part of the CEMP and will be in 
accordance with NSW EPA 

Contractor Construction 

guidelines (including the waste 
guidelines) and relevant industry 
codes of practice. The asbestos 
management plan will include but not 
be limited to: 
• Identification of potential asbestos 

on site. 
• Procedures to manage and handle 

any asbestos 
• Outline the mitigation measures 

for encountering asbestos. 
• Procedures for disposal of 

asbestos in accordance with NSW 
EPA guidelines (including the 
waste guidelines) and relevant 
industry codes of practice. 

 
 

6.12 Climate change impacts 
6.12.1 Policy setting 
The NSW 2021: A plan to make NSW number one (NSW Government 2011), outlines 
priority actions to assist local government, business and the community build resilience 
to future extreme events and hazards by helping them understand and prepare for the 
impacts of climate change. As part of this strategy, the NSW Government has 
commenced assessing regional vulnerabilities to extreme weather events. This will 
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assist in delivering locally based adaptation programs where required. Actions to 
deliver on this target include: 
 
• Complete fine scale climate change projections for NSW and make available to 

local councils and the public by 2014. 
• Work with government agencies and universities to deliver improved climate 

projections for NSW and the ACT. 
 
Other NSW 2021 goals and targets that will help tackle climate change include:  
 
• Twenty per cent renewable energy by 2020  
• Assist business and households to realise annual energy savings of 16,000 

GigaWatt hours (GWh) by 2020 compared to ‘business as usual’ trends  
• Support 220,000 low income households to reduce energy use by up to 20 per  

cent by June 2014  
• Increase the share of commuter trips made by public transport (including 

increasing the proportion of total journeys to work by public transport in the 
Sydney Metropolitan Region to 28 per cent by 2016)  

• Targets to increase walking and cycling  
• Planning policy to encourage job growth in centres close to where people live 

and to provide access by public transport.  
 
Roads and Maritime has also developed a Climate Change Plan to respond to impacts 
posed by climate change, including reducing greenhouse gas emissions and planning 
for physical consequences. Roads and Maritime includes actions to:  
 
• Reduce the Roads and Maritime carbon footprint  
• Help reduce the carbon footprint of NSW road transport  
• Adapt the Roads and Maritime road transport system to the impacts of climate 

change  
• Manage the Roads and Maritime transition to a low carbon economy.  

 
6.12.2 Background 
Climate change refers to the warming temperatures and altered climate conditions 
associated with the increased concentration of greenhouse gases in the atmosphere. 
 
It is now generally accepted that the release of certain gases collectively referred to as 
‘greenhouse gases’ contribute to global climate change.  
 
The climate of NSW is changing. Average temperatures in New South Wales have 
been steadily rising since the 1960s. The period from 2000-2010 was the state's 
hottest decade on record. The NSW Climate Impact Profile (DECCW, 2010) suggests 
that projected climate change for the Sydney Region is likely to be significant, 
including:  
 
• Average annual temperatures to increase by up to two degrees Celsius and 

extreme temperatures to increase significantly by 2050  
• Changes in seasonal rainfall, including increases in summer rainfall and a 

decrease in winter rainfall by 2050  
• Increased frequency and intensity of annual extreme rainfall events (both 

frequency and intensity) could increase by up to 20 per cent by 2050.  
 
This could lead to the following potential impacts: 
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• Changes in rainfall are likely to increase sediment shedding, potentially causing 
changes to stream channels including bank erosion 

• The frequency, intensity and extent of flooding are likely to increase increasing 
the number of properties likely to be impacted 

• Floodwaters are likely to rise more rapidly, potentially increasing the danger of 
these local floods to the community. 

 
The following six greenhouse gases are covered under international climate change 
agreements:  
 
• Carbon dioxide (CO2)  
• Methane (CH4)  
• Nitrous oxide (N2O)  
• Sulphur hexafluoride (SF6)  
• Hydro fluorocarbons (HFCs)  
• Perfluorocarbons (PFCs).  

 
Each greenhouse gas behaves differently in the atmosphere with respect to its ability 
to trap outgoing radiation and its residence time in the atmosphere. To achieve a 
common unit of measurement, each greenhouse gas has been compared to the 
warming potential of carbon dioxide over a 100-year period. This provides a global 
warming potential for each greenhouse gas, which can be applied to the project’s 
estimated emissions. The resulting aggregated emissions are referred to in terms of 
carbon dioxide-equivalent emissions (or CO2-e).  
 
6.12.3 Methodology 
A Greenhouse Gas Assessment for the proposal has been undertaken at the level of 
detail available for this phase of the project design.  
 
Current information provided includes estimates of construction materials, construction 
equipment, truck movements, site construction periods and with further phases of 
design, estimates would be updated accordingly.  
 
The assessment was undertaken and prepared in accordance with the Greenhouse 
Gas Assessment Workbook for Road Projects (Transport Authorities Greenhouse 
Group 2013). 
 
The emissions for the proposal were categorised as follows in accordance with the 
workbook: 
 

Scope one emissions: Direct greenhouse gas emissions produced by activities of 
the proposal. This includes combustion of fuels through the use of construction 
equipment and site vehicles. 
 
Scope two emissions: Indirect greenhouse gas emissions from the purchase of 
electricity such as for lighting and site offices. 
 
Scope three emissions: Indirect greenhouse gas emissions not covered by scope 
two, including purchased materials (eg steel and concrete).  

 
For the purpose of this assessment, only scope 1 and scope 3 emissions were taken 
into account in the calculations. Considering the scope of the proposal, scope 2 
emissions are likely to only contribute a very small amount of the overall greenhouse 
gas emissions of the proposal. Furthermore, the following additional 
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limitations/assumptions apply to the assessment: 
 
• The assessment only takes into consideration emissions from construction 

activities. It is considered that emissions resulting from the operation and/or 
maintenance of the proposed bridge would be minimal compared to construction 
emissions 

• Default quantity factors for various construction activities have been used to 
assess emissions. These are based on ‘typical’ construction processes and 
materials. As not all construction activities and/or construction plants to be used 
as part of the proposal are included in Greenhouse Gas Assessment Workbook 
for Road Projects, scope 1 emissions are likely to be underestimated. To 
minimise underestimations we have considered a construction period of 24 
months 

• The assessment only takes into consideration the delivery of material to site and 
considers transport of material would be from within 50 kilometres of the 
construction site 

• The assessment does not take into account vegetation removal due to the 
limited amount of vegetation that would be cleared. 

 
6.12.4 Potential impacts 
The relevance of climate change to this proposal is twofold: 
 
• Greenhouse gas emissions: During construction and operation, 

greenhouse gas emissions would be generated. These emissions would 
contribute to climate change and should therefore be justified and reduced 
as much as practical 

• The context of climate change has relevance to local flooding and 
therefore to the design of the crossing. The impacts of the bridge on 
hydrology and flooding in the context of climate change are discussed in 
section 6.6. 

 
Construction 
The estimated scope 1 and scope 3 emissions that would result from the construction 
of the proposed bridge is based on information available at the concept design stage: 
 
• Scope 1 emissions: 871 tCO2-e  
• Scope 3 emissions: 976 tCO2-e  

Total emissions: 1847 tCO2-e. 
 
As a major construction material, concrete is a considerable emissions source. The 
proposal would also use large quantities of steel for the construction of the bridge. 
Scope 3 emissions account for around 53 per cent of the total emissions. Scope 1 
emissions would mostly be from fuel use for site offices and site vehicles. 
 
Opportunities exist to reduce the greenhouse gas emissions for the proposal through 
investigating alternative, lower embodied carbon options for construction including 
using:  
 
• Biofuels (biodiesel, ethanol, or blends such as E10 or B80) which can 

dramatically reduce the greenhouse gas emissions of a piece of construction 
equipment  

• Lower embodied energy concrete for lower-strength applications containing less 
Portland cement which can be replaced with fly-ash  

• Recycled steel which has about half the embodied emissions of virgin steel.  
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Operational impacts of greenhouse gas emissions for the proposal are not considered 
to be significant given the relatively low amount of energy required for the operation of 
the bridge. Operational greenhouse gas emissions can be attributed to electricity for 
lighting over the share path bridge which would be placed at intervals along the bridge 
to allow enough light for security purposes. Given the nature and scale of the proposal, 
operational emissions would be relatively minor and would not represent a substantial 
increase in Roads and Maritime’s energy usage and, therefore, greenhouse gas 
emissions.  
 
The shared path bridge may results in some modal shift to walking or cycling therefore 
reducing a proportion of greenhouse gas emissions associated with car and bus 
emissions.  
 
6.12.5 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 
Greenhouse Energy efficient lighting will be Roads and Detailed 
gas included in the detailed design and Maritime design 
emissions the use of renewable energy should 

be considered to power the bridge 
lighting. 

Greenhouse 
gas 
emissions 

Detailed design will take into 
consideration the potential effect 
climate change on the proposal, 
including drainage requirements. 

of 
Roads and 
Maritime 

Detailed 
Design 

Greenhouse 
gas 
emissions 

A Greenhouse Gas Assessment will 
be undertaken at the detailed design 
stage in accordance with the 
Greenhouse Gas Assessment 
Workbook for Road Project, Transport 
Authorities Greenhouse Group, 
February 2013. 

Roads and 
Maritime 

Detailed 
Design 

Greenhouse 
gas 
emissions 

Consider the use of renewable energy 
to power the site compounds (e.g. 
solar panels) or the contribution to 
green energy programs. Any 
contribution must cover the full power 
usage during construction. 

Contractor Construction 

Greenhouse 
gas 
emissions 

Where feasible and reasonable, 
procure recycled content road 
construction materials such as 
recycled steel for the bridge. 

Contractor Construction 

Greenhouse 
gas 
emissions 

• 

• 

• 

Where feasible and reasonable 
select the most fuel efficient plant, 
equipment and vehicles available 
through consultation with 
subcontractors and suppliers. 
Maintain all plant and vehicles 
regularly to maintain fuel 
efficiency. 
Procure locally produced goods 
and services where feasible, 
reasonable and cost effective to 
reduce transport fuel emissions. 

Contractor Construction 
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Impact Environmental safeguards Responsibility Timing 
• Alternative fuel and power sources 

(such as biodiesels and ethanol 
blends) will be used wherever 
practicable. 

 

6.13 Cumulative impacts 
A number of beneficial cumulative impacts have been discussed in this report and are 
summarised here: 
 
• The proposal has a strong likelihood of being integrated into existing and 

planned future parks and recreational areas alongside both banks of the river at 
this location, given the commitment expressed by Penrith City Council to 
upgrading these areas in the ‘Our River’ Master Plan (Clouston Associates, 
2013) (section 6.1) 

• The Warragamba Dam Upgrade would contribute to minimising any flooding 
impacts created by the proposed bridge (section 6.6) 

• There is an opportunity for the public art project commissioned by Penrith City 
Council to interpret the history of the former ferry crossing to be integrated with 
the proposed Bridge (section 6.3). 

 
Some minor negative impacts may also result from the removal of vegetation, in 
particular the River-flat Eucalypt Forest EEC at site 3 (if required) which is already over 
70% cleared in NSW. It should be noted that the vegetation removal would be minor 
(0.06 hectares for this community) and natural regeneration and revegetation would 
be undertaken which would minimise impacts (section 6.8). 
 

6.14 Summary of beneficial effects 
• The proposal would provide a safe crossing over the Nepean River for both 

cyclists and pedestrians 
• There is the potential for the project to become a destination for residents and 

visitors, and eventually to contribute to a new identity, or sense of place, for 
Penrith 

• The proposal would be integrated into existing and planned future parks and 
recreational areas alongside both banks of the river at this location in line with 
the ‘Our River’ Master Plan (Clouston Associates, 2013) 

• The unique design of the bridge intends to deliver a ‘landmark’ that acts as a 
feature element, adding interest to the setting. In this regard, the proposed 
bridge could add value to the visual quality of the surrounding views and vistas. 
It is recognised this is subjective 

• The proposal is expected to generate community health benefits as the bridge 
would encourage existing and new users to walk or cycle into Penrith or as a 
form of exercise, recreation or active transport. 

 

6.15 Summary of adverse effects 
• Temporary construction impacts, in particular: 

o Construction noise likely to impact residences close to the construction sites 
o Temporary access restrictions to areas that would be used as compound 

site and construction sites, including the Nepean River. Access would be 
also restricted on the eastern path running below Victoria Bridge  
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o Potential above-floor inundation of about 30 properties if a 100 year flood 
event occurs. 

• Minor vegetation removal would be required up to a maximum of 1.2 hectares, 
including 0.06 hectares of River-flat Eucalypt Forest an endangered ecological 
community should site 3 be used for construction and launch of bridge members 

• Potential amenity impacts to residents due to potential increase in users of the 
shared paths and the Nepean River Green Bridge which could lead to increased 
noise impacts. Other amenity impacts, such as visual and lighting effects and 
loss of privacy would be taken into account in the detailed design 

• While the proposal intends to deliver a landmark structure, the proposed bridge 
could be seen as having a negative effect on the landscape. 
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7 Environmental management 
7.1 Environmental management plans (or system) 
A number of safeguards and management measures have been identified in order to 
minimise adverse environmental impacts, including social impacts, which could 
potentially arise as a result of the proposal.  Should the proposal proceed, these 
management measures would be incorporated into the detailed design and applied 
during the construction and operation of the proposal. 
 
A Project Environmental Management Plan (PEMP) and a Contractors Environmental 
Management Plan (CEMP) will be prepared to describe safeguards and management 
measures identified.  These plans will provide a framework for establishing how these 
measures will be implemented and who would be responsible for their implementation. 
 
The plans will be prepared prior to construction of the proposal and must be reviewed 
and certified by the Roads and Maritime Services Environmental Manager, Sydney 
Region, prior to the commencement of any on-site works.  The CEMP will be a working 
document, subject to ongoing change and updated as necessary to respond to specific 
requirements.  The CEMP and PEMP would be developed in accordance with the 
specifications set out in QA Specification G36 – Environmental Protection 
(Management System), QA Specification G38 – Soil and Water Management (Soil and 
Water Plan) and the QA Specification G40 – Clearing and Grubbing. 

7.2 Summary of safeguards and management measures 
Environmental safeguards outlined in this document would be incorporated into the 
detailed design phase of the proposal and during construction and operation of the 
proposal, should it proceed.  These safeguards would minimise any potential adverse 
impacts arising from the proposed works on the surrounding environment.  The 
safeguards and management measures are summarised in Table 7-1. 
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Table 7-1:  Summary of site specific environmental safeguards. 
No. Impact Environmental safeguards Responsibility Timing 
1 General • All environmental safeguards must be incorporated within the 

following: 
o Project Environmental Management Plan 
o Detailed design stage 
o Contract specifications for the proposal 
o Contractor’s Environmental Management Plan 

Project manager Pre-construction 

2 General • 

• 

A risk assessment must be carried out on the Proposal in 
accordance with the Roads and Maritime Services Project Pack 
and PMS risk assessment procedures to determine an audit 
and inspection program for the works.  The recommendations 
of the risk assessment are to be implemented.  
A review of the risk assessment must be undertaken after the 

Project manager and 
regional environmental 
staff 

Pre-construction 
 
 
 
 
 

• 

initial audit or inspection to evaluate is the level of risk chosen 
for the project is appropriate. 
Any works resulting from the proposal and as covered by the 
REF may be subject to environmental audit(s) and/or 
inspection(s) at any time during their duration. 

 
 
After first audit 

3 General • 

• 

The environmental contract specification must be forwarded to 
the Roads and Maritime Services Environmental Manager for 
review at least 10 working days prior to the tender stage. 
A contractual hold point must be maintained until the CEMP is 
reviewed by the Roads and Maritime Services  Environmental  
Manager 

Project manager Pre-construction 

4 General The Roads and Maritime Services Project Manager must notify 
Roads and Maritime Services Environmental Manager Sydney 
Region at least 5 days prior to work commencing. 

the Project manager Pre-construction 
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No. Impact Environmental safeguards Responsibility Timing 
5 General All businesses and residences likely to be affected by the proposed 

works must be notified in writing at least 5 working days prior to the 
commencement of the proposed construction activities. The 
Notification letter will include (as a minimum): 
• Contact name and phone number 
• Working hours and proposed construction period 
• Complaints process 

Project manager Pre-construction 

6 General Environmental awareness training must be provided, by the 
contractor, to all field personnel and subcontractors. 

Contractor Pre-construction 
and during 
construction as 
required. 

7 General Land would be acquired under the terms of the Roads Act 1993 
and in accordance with the provisions of the Land Acquisition (Just 
Terms Compensation) Act 1991 and the RMS’ Land Acquisition 
Policy 

Roads and Maritime Design & Pre-
Construction 

8 General Environmental awareness training must be provided, by the 
contractor, to all field personnel and subcontractors.  The 
environmental awareness training is to include (as a minimum): 
• Environmentally sensitive locations and/or no go zones 
• Requirement to report and the process for reporting 

environmental issues on site 

Contractor Pre-Construction 

• Requirement to report and the process for reporting damaged 
environmental controls 

• Erosion and sediment control 
• Incident management process 
• Flood evacuation 
• Site staff environmental responsibilities 
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No. Impact Environmental safeguards Responsibility Timing 
9 General Toolbox talks are to include environmental issues and controls 

when works commence in a new area, a new activity and/or when 
environmental issues arise on site. 

Contractor Construction 

10 General Environmental Work Method Statements (EWMS) are required for 
the following activities/locations: 
• Clearing and grubbing 
• Earthworks 
• Drainage works 
• Utilities works 
• Works within or adjacent to a creek 
• Bridge and culvert works 
 
All EWMS will be submitted to RMS Environment branch staff for 
review and endorsement prior to commencement of works. 
 
The Environmental Work Method Statements (EWMS) must include 
but not be limited to the following:  
• Description of the works/activities including machinery 
• Outline of the sequence of work/activities, including interfaces 

with other construction activities (for example the interface 
between cut and fill areas, stabilisation of exposed areas, 
excavation for an installation or upgrade of culverts) 

• Identification of potential environmental risks/impacts due to 
the works/activities which is to include risks associated with 
wet weather events 

• Evaluation of methods to eliminate/reduce the environmental 
risk 

• Mitigation measures to reduce environmental risk 

Contractor Pre-construction 
/Construction 
(pending work 
schedule) 
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No. Impact Environmental safeguards Responsibility Timing 
• 

• 

• 
• 

Any safeguards resulting from consultation with public 
authorities and other stakeholders, where appropriate 
A map indicating the locations of sensitive locations (such as 
threatened species or heritage items), the likely potential 
environmental impacts and work areas 
Identification of works areas and exclusions areas 
Details of a process for progressive review, for example 
monitoring processes and mitigations to eliminate/reduce 
environmental risks/impacts 

11 Local amenity The detailed design will investigate measures to minimise the 
potential for lighting to adversely impact on the nearest properties.  

Roads and Maritime Detailed Design 

12 Local amenity The detailed design will investigate the need for further privacy 
measures including vegetation screening, in particular for 
residences along Punt Road. 

Roads and Maritime Detailed Design 

13 Community 
safety 

The detailed design phase will further 
community safety measures. 

investigate the need for Roads and Maritime Detailed Design 

14 Community 
consultation 

Community consultation will be undertaken in accordance with the 
Roads and Maritime Community Involvement Practice Notes and 
Resource Manual. 

Contractor Pre-construction 
and construction 

15 Community 
Consultation 

A Communication Plan will be prepared and included in the CEMP.  
The Communication Plan will include (as a minimum): 
• A map identifying locations of potential adjacent residence. 
• An evaluation of the potential impacted properties at the 

different stages of the construction activities.   
• Requirements to provide details and timing of proposed 

activities to affected residents  

Contractor Pre-construction 

• Procedure to notify adjacent land owners or users for changed 
conditions during the construction period such as traffic, 
pedestrian or driveway access. 
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No. Impact Environmental safeguards Responsibility Timing 
The communications plan will be prepared in accordance with G36 
requirements and RMS Community Engagement and 
Communications Manual (2012c). 

16 Complaints 
procedure 

A complaints handling procedure and register will be included in the 
CEMP and maintained for the duration of the project.  The  
complaints  procedure is to include contact name and contact 
details for complaints 

Contractor Pre-Construction 

 
17 Community 

Consultation 
Residents will be informed prior to any interruptions to utility 
services that may be experienced as a result of utilities relocation. 

Contractor Construction 

18 Community 
consultation 

Road users, pedestrians and cyclists will be informed of changed 
conditions, including likely disruptions to access during 
construction. 

Contractor Construction 

19 Local amenity Fencing with material attached (eg shade cloth) will be provided 
around the construction compounds to screen views of the 
construction compounds from adjoining properties. 

Contractor Construction 

20 Landscape 
character and 
visual impacts 

An urban design and landscape management plan will be prepared 
by appropriately qualified consultants in line with the proposal 
objectives and design principles identified in the urban design, 
landscape character and visual impact assessment (KI Studios 
2014).  

Roads and Maritime Detailed Design 
 

21 Landscape 
character and 
visual impacts 

The work site would be left in a tidy manner at 
work day. 

the end of each Contractor Construction 

22 Non-Aboriginal 
heritage 

• A heritage interpretation of the area would be incorporated into 
the detailed design of the bridge. This interpretation is to be 
designed by a qualified heritage consultant in accordance with 
the NSW Heritage Council’s Heritage Interpretation Policy 
(2005) and Interpreting Heritage Places and Items Guidelines 

Roads and Maritime Detailed Design 

Nepean River Green Bridge         256 
Review of Environmental Factors 



 

No. Impact Environmental safeguards Responsibility Timing 
(2005). The interpretation will consider the principles of the 
interpretation plan developed by Godden Mackay Logan (2011) 
for the Penrith Great River Walk and complement the public art 
installation that has already been commissioned by Penrith city 
Council. 

• In consultation with Penrith City Council a heritage 
interpretation strategy that incorporates the proposed bridge 
and the surrounding area in the vicinity of the former ferry 
crossing would be prepared. 

23 Non-Aboriginal 
heritage 

Sections of the road cuttings that will fall beneath the bridge would 
remain intact, open, and accessible to pedestrians along their entire 
length. 

Roads and Maritime Detailed Design 

24 Non-Aboriginal 
heritage 

Any change to the concept bridge design will require an 
assessment to determine if there are any potential heritage impacts 
on adjacent heritage items 

Roads and Maritime Detailed Design 

25 Non-Aboriginal 
heritage 

Archival recording of 
commencing works. 

Punt Road reserve will be undertaken prior to Roads and Maritime Detailed Design 

26 Non-Aboriginal 
heritage 

Any landscaping plans prepared during detailed design will take into 
account the heritage value of the area.  

Roads and Maritime Detailed design 

27 Non-Aboriginal 
heritage 

Any property adjustment works in the vicinity of the former Police 
Building and the Punt Road reserve will be unobtrusive and 
sympathetic to the heritage character of the precinct. 

Roads and Maritime Detailed Design 

28 Non-Aboriginal 
heritage 

A Non-Aboriginal Heritage Management plan will be prepared and 
included in the CEMP. This plan would include but not be limited to 
the following: 

• A map identifying locations of items or sites (including 
curtilages) which are to be protected and those which are to 
be destroyed/impacted and no-go zones. 

• Identification of potential environmental risks/impacts due to 
the works/activities 

Contractor Pre-Construction 
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No. Impact Environmental safeguards Responsibility Timing 
• 
• 

Management measures to minimise the potential risk 
Mitigation measures to avoid risk of harm and the interface 
with work activities on site. 

• 

• 

• 

• 

Implementation of mitigation measures to protect identified 
heritage items or areas 
Identify in toolbox talks where management of non-
aboriginal heritage is required such as identification of no go 
zones and responsibilities under the Heritage Act 1977 and 
any obtained permits or exemptions. 
A stop works procedure in the event of actual or suspected 
potential harm to a heritage feature/place. 
Requirement to comply with RMS Standard Management 
Procedure -Unexpected Archaeological Finds, 2012. 

29 Non-Aboriginal 
heritage 

Prior to commencement of works, an exception under Section 139 of 
the NSW Heritage Act 1977 will be obtained should subsurface 
impacts to areas of moderate archaeological potential at Regatta 
Park, the former police station and at the site of the former toll house 
be required.  

Contractor Pre-Construction 

30 Non-Aboriginal 
heritage 

A condition survey of heritage structures will be undertaken before 
the start of work by a qualified contractor and a building condition 
report prepared. 

Contractor Pre-Construction 

31 Non-Aboriginal 
heritage 

A Construction Noise and Vibration Management Plan will be 
developed and implemented to mitigate potential vibration impacts 
to the former pumping station, Explorers Memorial, former police 
building, and Emu Hall. 

Contractor Pre-construction 
and construction 

32 Non-Aboriginal 
heritage 

An exclusion zone will be created around the Explorers Memorial, 
former police building, original police station (archaeological site) 
and Madang Park during works so that unintended impacts will be 
avoided. This will include signage. 

Contractor Construction 

33 Non-Aboriginal If unexpected heritage item/s, archaeological remains or potential Contractor Construction 
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No. Impact Environmental safeguards Responsibility Timing 
heritage relics are uncovered during the works, all works will cease in the 

vicinity of the material/find and the RMS Standard Management 
Procedure - Unexpected Archaeological Finds 2012 would be 
followed. 

34 Traffic and 
access 

Consultation with emergency service authorities will be undertaken 
during development of the detailed design including NSW Rural 
Fire Service and Fire Rescue 

Roads and Maritime Detailed Design 

35 Traffic and 
access 

The incorporation of a temporary alternative safe crossing across 
the Great Western Highway on the eastern side of the river for 
pedestrians and cyclists during the construction period will be 
investigated.  

Roads and Maritime Detailed Design 

36 Traffic and 
access 

A traffic management plan, including for pedestrian and cyclists, will 
be developed as part of the works. It will include measures to 
ensure: 

Contractor Pre-construction 

• Pedestrian and cyclist access is maintained throughout 
construction. 

• Pedestrians and cyclists diversion routes are appropriately 
displayed during construction. 

• Measures for the advanced notification of any construction 
works that affect pedestrians and cyclists are put in place.    

37 Traffic and 
access 

Work with Rowing NSW and Nepean Rowing Clubs to coordinate 
the construction program with the rowing event calendar where 
possible.  

Roads and Maritime 
contractor 

and Construction 

38 Traffic and 
access 

Driveway access to the properties along Punt Road will be 
maintained. If this is not possible for an extended period, a 
temporary alternative access arrangement will be developed in 
consultation with the property owners. 

Contractor Construction 
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No. Impact Environmental safeguards Responsibility Timing 
39 Traffic and 

access 
Impacts to river users will be minimised during construction by 
minimising the extent of the river exclusion zones where this is 
feasible. 

Contractor Construction 

40 Traffic and 
access 

Boats and barges will use existing boat ramps and/or will be 
craned in and out of the river. No new access tracks will be created 

Contractor Construction 

for boat and/or barge access. 
41 Traffic and 

access 
Prior to any use of the car park Roads 
terms with Penrith City Council. 

and Maritime will negotiate Contractor Construction 

42 Construction 
noise and 
vibration 

A Construction Noise and Vibration Management Plan (CNVMP) 
would be prepared as part of the CEMP and take into account the 
results of the noise and vibration impact assessment Renzo Tonin 
2014. This plan would include but not be limited to: 
• A map indicating the locations of sensitive receivers including 

residential properties. 
• A quantitative noise assessment in accordance with the EPA 

Interim Construction Noise Guidelines (DECCW, 2009) 
• An assessment of the potential impacted properties due to 

vibration  

Contractor Pre-Construction 

• Management measures to minimise the potential noise impacts 
from the quantitative noise assessment and for potential works 
outside of standard working hours (including implementation of 
EPA Interim Construction Noise Guidelines (DECCW, 2009) 

• A risk assessment to determine potential risk for activities likely 
to affect receivers (for activities undertaken during and outside 
of standard working hours) 

• Mitigation measures to avoid noise and vibration impacts during 
construction activities including those associated with truck 
movements. 
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No. Impact Environmental safeguards Responsibility Timing 
• 

• 

• 

• 

• 

A process for assessing the performance of the implemented 
mitigation measures. 
A process for documenting and resolving issues and 
complaints. 
A construction staging program incorporating a program of 
noise and vibration monitoring for sensitive receivers 
A process for updating the plan when activities affecting 
construction noise and vibration change. 
Identify in toolbox talks where noise and vibration management 
is required 

43 Construction 
noise and 
vibration 

Building condition surveys will be undertaken for buildings identified 
in the NVMP. A copy of the report will be sent to the landholder. 

Contractor Pre-Construction 

44 Construction 
noise and 
vibration 

All employees, contractors and subcontractors are to receive a 
Project induction.  The environmental component would include: 
• all relevant project specific and standard noise and vibration 

mitigation measures 
• permissible hours of work 
• any limitations on high noise generating activities 
• location of nearest sensitive receivers 

Roads and Maritime and 
contractor 

Pre- construction 

• construction employee parking areas 
• designated loading/unloading areas and procedures 
• site opening/closing times (including deliveries) 
• environmental incident procedures. 
• Other procedures to minimise noise such as no swearing or 

unnecessary shouting or loud stereos/radios on site, no 
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No. Impact Environmental safeguards Responsibility Timing 
dropping of materials from height where practicable, throwing 
of metal items and slamming of doors. 

45 Construction 
noise and 
vibration 

The establishment of the  construction compound and auxiliary 
site/s layout so is to take in consideration the primary noise 
sources are at a maximum distance from sensitive receivers 

Contractor Pre-Construction 
and Construction 

(primarily residential receivers). For example,  solid structures 
(sheds and containers) placed between sensitive receivers and 
noise sources (and as close to the noise sources as is practical)  

46 Construction 
noise and 
vibration 

Locate compressors, generators, pumps and any other fixed plant 
as far from residences as possible and behind site structures 

Contractor Construction 

47 Construction 
noise and 
vibration 

A report will be prepared to investigated alternatives to 
alarms for site equipment subject to WHS compliance 
requirements and risk assessments. 

reversing Contractor Construction 

48 Construction 
noise and 
vibration 

Vehicle delivery times will be scheduled where feasible during 
recommended construction hours to minimise noise impacts 
outside normal works hours. 

the Contractor Construction 

49 Construction 
noise and 
vibration 

Any out of hours works would comply with G36 community 
notification requirements and the mitigation measures specified 
within the RMS Noise Management Manual – Practice Note VII. 

Contractor Construction 

50 Construction 
noise and 
vibration 

During work hours, a community liaison phone number and site 
contact would be provided to enable complaints to be received and 
responded. 

Contractor Construction 

51 Construction 
noise and 
vibration 

If deemed necessary, attended compliance noise and vibration 
monitoring would be undertaken upon receipt of a complaint. In the 
case that exceedances are detected, the situation would be 

Contractor Construction 

Nepean River Green Bridge         262 
Review of Environmental Factors 



 

No. Impact Environmental safeguards Responsibility Timing 
reviewed in order 
residences.  

to identify means to minimise the impacts to 

52 Hydrology Final layout and detail of the drainage system including scour 
protection would be refined during detailed design in consultation 
with the RMS Senior Environmental Officer. 

Roads and Maritime Detailed Design 

53 Hydrology Any changes to the proposed construction methods involving river 
piers and other obstructions will require further assessment.   

Roads and Maritime Detailed Design 

54 Hydrology Further Hydrological Assessment and flood modelling including a 
detailed afflux assessment would be undertaken during detailed 
design to confirm impacts to surrounding land uses. 

Roads and Maritime Detailed Design 

55 Hydrology A contingency plan would be prepared in preparation for a potential 
flood event during construction and would outline evacuation 
procedures.  The plan would include: 
• Evaluation of what flood event would trigger the plan. 
• Notification procedures  
• Evacuation procedures. 
• A map indicating the area that is flood prone and the locations 

where to evacuate. 

Roads and Maritime 
Contractor 

/ Pre-Construction 
and Construction 

56 Hydrology Channel bank and bed stabilisation measures would be maintained 
until riparian vegetation is completely re-established. 

Roads and Maritime Construction 

57 Soil 
management 

During detailed design the scour protection measures would be 
investigated and a report prepared to minimise any potential 
impacts.  The following location in particular would be considered: 

Roads and Maritime Detailed Design 

• Scour counter –measures, possibly in the form of a buried 
rock, around the base of Pier 2, to reduce the potential scope 
of bank reinstatement work following a major flood event on 
the Nepean River. 
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• 

• 

The structural soundness of the existing stabilisation works 
(gabion baskets) which are located adjacent to the eastern 
abutment and Pier 4. 
New scour protection measures around the base of Pier 4, 
given its close proximity to the edge of the weir pool. 

58 Soil 
management  

Construction would be managed in accordance with the Blue 
Books 1 and 2D; Managing Urban Stormwater, Soils & 
Construction, Volume 1 (Landcom 2004) and Managing Urban 
Stormwater, Soils and Construction, Volume 2D, Main Road 
Construction (DECC 2008). 

 
Site-specific erosion and sediment control plan/s would include the 
following: 
• Measures to ensure that the site is adequately protected when 

rain is forecast. 
• Steps to prevent mixing of different soils (e.g. subsoils and 

topsoils) and ensure that they are replaced in their natural 
configuration to assist revegetation. 

• Measures to minimise the area of disturbance and the amount 
of disturbance. 

• Measures to protect drainage lines from disturbance or the 
entry of polluted run-off.  

• Measures to contain sediments during works near water 
sources (silt curtain). 

• Stockpiles would be managed in accordance with the 
Stockpile Site Management Guideline (RTA 2011). 

Contractor Construction 
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59 Water pollution  As part of the construction environmental management plan, 

EWMS would be prepared and implemented for high risk activities 
including: 
• all excavation or earthworks, 
• all pier and abutment construction works 
• setting up of bridge component assembly areas  
• the installation of working platforms, the cofferdam and 

temporary piles and  rock piers.  
 

The content of the EWMS  would include but not be limited to: 
• Description of the works/activities including machinery to be 

used.  
• Outline of the sequence of the work/activities, including 

interfaces with other construction activities. 
• Identification of potential environmental risks/impacts due to 

the works/activities and associated with wet weather events.  
• Evaluation of methods to eliminate/reduce the environmental 

risk.  
• Mitigation measures to reduce environmental risk.  
• Any safeguards resulting from consultation with public 

authorities and other stakeholders, when appropriate.  
• A map indicating the locations of sensitive locations (such as 

threatened species or heritage items), likely potential 
environmental impacts, and work areas.  

• Identification of work area and exclusion areas.  

Contractor  Pre-construction 
& construction 
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• A process for progressive review, eg monitoring processes 

and methods to eliminate/reduce environmental risks/impacts.  
60 Flooding The soil and water management plan would include measures to 

address potential flood threats and evacuation requirements. The 
measures would include: 

Contractor  Construction 

• Regular consultation of the Bureau of Meteorology website for 
weather forecasts and flood warnings 

• Scheduling of activities on land subject to flooding to avoid 
high flow periods. 

• A process for removing equipment and materials off site and 
out of flood risk areas quickly. 

• Storing and use of fuels and chemicals away from the flood 
zone, in bunded areas. 

61 Pollution 
(water and 
soil) 

Concrete wash areas would be appropriately located, impervious 
and clearly sign.   

Contractor Construction 

62 Pollution 
(water and 
soil) 

As part of the construction environmental management plan, an 
emergency spill response management plan would be developed 
and implemented and would include measures for refuelling, 
maintenance of machinery and response and notification 
procedures. It would also include storage of potential pollutants: 

Contractor Pre-construction 
& construction 

• All fuels, chemicals, and liquids would be stored as far from 
waterways as possible on flat ground in an impervious double 
bund. 

• Refuelling of plant and maintenance of machinery would be 
undertaken as far from waterways as possible on flat ground. 

• Vehicle wash downs would be undertaken within a designated 
impervious bunded area or undertaken off-site. 
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• Machinery would be regularly checked to ensure there is no 

oil, fuel or other liquids leaking from the machinery, including 
daily checks of machinery and equipment to be used for 
bridge works.  

63 Pollution 
(water and 
soil) 

If a spill occurs the Roads and Maritime’s Environmental Incident 
Classification and Management Procedure would be followed and 
the Roads and Maritime Contract Manager notified as soon as 
practicable. 

Contractor During 
construction 

64 Pollution 
(water and 
soil) 

Emergency wet and dry spill kits would be kept on site at all times 
and all staff would be made aware of the location of the spill kit and 
trained in its use. 

Contractor Construction 

65 Pollution 
(water and 
soil) 

The dewatering procedure is to comply with RMS Technical 
Guideline – Environmental Management of Construction Site 
Dewatering. The procedure will include at a minimum: 

Contractor Construction 

• A map showing areas of the proposal that will require 
dewatering 

• Detailed description and justification of all selected dewatering 
methods. 

• A map showing proposed discharge locations for any offsite 
discharge. 

• Design requirements for each offsite discharge location to 
prevent erosion at the discharge location or in the receiving 
environment. 

• Water quality objectives relevant to the type of dewatering 
activity. 

• Description of the water quality treatment techniques to be 
used. 
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• 

• 

Water sampling and testing regime to validate water quality 
prior to and (if required) during dewatering, including to 
establish appropriate waste disposal methods. 
Requirements to manage encounters with groundwater or 
contaminated water. 

66 Pollution 
(water and 
soil) 

A Stabilisation Plan is to be prepared and included in the SWMP.  
The stabilisation plan is to include but not be limited to the following: 

• Identification and methodology of techniques for 
stabilisation of site. 

Contractor Construction 

• Identification of area on site for progressive stabilisation. 
• Stabilisation is to be undertaken of areas, including 

stockpiles and batters, exposed for a duration of 2 weeks or 
greater. For example covering with geotextile fabric, 
stabilised mulch, soil binder or spray grass.   

• Identification of areas on site for progressive permanent 
stabilisation such as implementation of landscaping.   

67 Reclamation DPI (fisheries) must be notified of the proposed reclamation and 
dredging as defined under the FM Act and resulting from the 
installation of the piles (temporary and permanent) and other 
structures under section 199 of the Fisheries Management Act 
1994. 

Roads and Maritime Pre-construction 

68 Impacts from 
barges and 
boats 

• 

• 

• 

Construction barges and boats will not anchor within areas 
containing aquatic vegetation of large woody debris.  
Watercraft will avoid boat wash that could cause erosion to the 
banks of the waterway.  
Construction boats and barges will access the waterway from 
existing boat ramps. No vegetation will be removed to establish 

Contractor Pre-construction 
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access areas for boats and barges. 

69 Clearing  • 

• 

• 

• 

• 

Prior to the commencement of any clearing a physical clearing 
boundary is to be demarcated and implemented. The 
demarcation of the exclusion zone will be in accordance with 
Biodiversity Guidelines – Protecting and Managing Biodiversity 
on RTA Projects. Guide 2: exclusion zones (RMS 2011).   
Utilise areas already impacted by previous clearing or 
disturbance for access purposes during construction or the 
establishment of compound sites.  
Where trees are to be retained, an adequate protection zone 
will be provided around each tree for the duration of 
construction. The radius of this zone is calculated by 
multiplying the diameter of the tree at breast height (1.4 m) by 
12, and is a minimum of 2 m and a maximum of 12 m. 
An arborist will be consulted to provide expertise on the likely 
impacts of bridge construction in Site 2 on the row of trees in 
Punt Road and the Emu Hall property and whether they require 
removal.  
All vegetation removal is to be done in accordance with the 
RMS Biodiversity Guidelines – Protecting and Managing 
Biodiversity on RTA Projects. Guide 4: Clearing of vegetation 
and removal of bushrock (RMS 2011). 

Contractor Construction 

70 Erosion Erosion controls will be put in place on the upslope of works to 
prevent soil and debris travelling downslope to the riparian controls 
and/or Nepean River. 

Contractor Construction 

71 Management 
plan 

A Biodiversity Management Plan (BMP) is to be prepared and 
included within the CEMP. The BMP is to include (but not be limited 
to) the following: 

Contractor Construction 

Nepean River Green Bridge         269 
Review of Environmental Factors 



 

No. Impact Environmental safeguards Responsibility Timing 
• A site walk with appropriate site personnel including RMS 

representatives to confirm clearing boundaries and sensitive 
location prior to commencement of works. 

• Identification (marking) of the clearing boundary and 
identification (marking) of habitat features to be protected. Eg. 
– use of flagging tape. 

• A map which clearly shows vegetation clearing boundaries 
and sensitive areas/no go zones.  

• Incorporation of management measures identified as a result 
of the pre-clearing survey report, completed by an ecologist, 
(G40, section 2.4) and nomination of actions to respond to the 
recommendations made. This should include details of 
measures to be implemented to protect clearing limits and no 
go areas 

• A detailed clearing process in accordance with RMS 
Biodiversity Guidelines (2011) including requirements of 
Guide 1,2, 4 & 9.  

• Identify in toolbox talks where biodiversity would be included 
such as vegetation clearing or works in or adjacent to 
sensitive locations  

• Identify control/mitigations measures to prevent impacts on 
sensitive locations or no go zones 

A stop works procedure in the event of identification of unidentified 
species, habitats or populations. 

72 Damage to 
native 
vegetation 
outside of 
impact zone 

Avoid stockpiling materials and equipment and parking vehicles 
within the dripline of any tree. 

Contractor Construction 
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73 Impacts to 

fauna and their 
habitat 

• An ecologist will be present during tree-felling to ensure that 
any potential impacts on fauna are minimised See Guide 4 
(vegetation clearing) and 9 (fauna handling) of the RMS 
Biodiversity Guidelines (RTA 2011). 

Contractor Construction 
 

• Felling of fauna feed trees for the Koala, Glossy Black-
Cockatoo and Grey-headed Flying-fox including Eucalyptus 
tereticornis, E. amplifolia, C. littoralis, E. elata and Ficus sp. will 
be avoided where possible.  

74 Introduction 
and spread of 
noxious weeds 

• Declared noxious weeds will be managed according to the 
requirements stipulated by the Noxious Weeds Act 1993, and 
any weed removal activities will follow Guide 6 (Weed 
Management) in the Biodiversity Guidelines (RTA 2011). 

Contractor Construction 

• A Weed Management Plan will be developed for the sites to 
prevent/minimise the spread of weeds in and between sites, as 
per Guide 6 (Weed Management) in the Biodiversity 
Guidelines (RTA 2011). 

75 Removal and 
replacement of 
native 
vegetation 

Revegetation of any bare soil or cleared areas with locally-occurring 
native flora species typical of the original habitat will be undertaken 
to improve habitat for both native and threatened species that have 
the potential to occur in the area. 

Contractor Construction 

76 Impacts to 
large woody 
debris 

Snag removal would be undertaken with reference to Guide 10 
Aquatic habitats and riparian zones of the Biodiversity Guidelines 
(RTA 2011). 

Contractor Construction 

77 Bank 
disturbances 

Where temporary structures such as cofferdams or rock jetties need 
to be installed, for example for the construction of the single 
instream bridge pier, these will be installed and managed in 
accordance with the Fisheries NSW Policy and Guidelines for Fish 

Contractor Construction 
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Habitat Conservation and Management (NSW DPI 2013). 

78 Dewatering 
from the 
cofferdam 

Any dewatering for the construction site will follow the following 
guidelines: 
• NSW DPI will be notified 7 days prior to any dewatering 

activities in order to organise potential fish rescue activities. A 
separate section 37 permit may be required from NSW DPI to 
relocate fish.  

Contractor Construction 

79 Erosion and 
sedimentation 
of the Nepean 
River 

• 

• 

The use of a silt curtain will be investigated to minimise 
potential downstream impacts, in particular where the pier 
within the waterway is to be constructed.  
A risk assessment will be undertaken prior to use to ensure the 
silt curtain will not cause more disturbance than the proposed 
construction activity.  

Contractor Construction 

• The silt curtain will be used in such a way as not to restrict fish 
passage. 

80 Impacts to 
aquatic Fauna 

Construction methods within the waterway will ensure that the 
passage of fish downstream and upstream is maintained at all 
times. 

free Contractor Construction 

81 Replacement 
of riparian 
vegetation 

Revegetation of the riparian zone will be undertaken with locally-
occurring native flora species typical of the original habitat. 
Where establishment or rehabilitation of a riparian zone is required, 
the rehabilitation strategy must include native in-stream vegetation 
(macrophytes) and snags where appropriate. 

Contractor Post-construction 

82 Air Quality An Air Quality Management plan (AQMP) will be prepared as part of 
the CEMP. The plan would include but not be limited to: 
• A map identifying locations of sensitive receivers 

Contractor Pre-Construction 
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• 

• 

• 
• 

Identification of potential risks/impacts due to the work/activities 
as dust generation activities 
Management measures to minimise risk including a progressive 
stabilisation plan 
A process for monitoring dust on site and weather conditions 
A process for altering management measures as required 

83 Air Quality The management measures within the AQMP would include but 
not be limited to the following: 
• Vehicles transporting waste or other materials that have a 

potential to produce odours or dust are to be covered during 
transportation. 

• Dust will be suppressed on stockpiles and unsealed or exposed 
areas using methods such as water trucks, temporary 
stabilisation methods, soil binders or other appropriate 
practices. 

• Speed limits will be imposed on unsealed surfaces. 
• Stockpiles will be located as far away from residences and other 

sensitive receivers. 
• Works (including the spraying of paint and other materials) will 

not be carried out during strong winds or in weather conditions 
where high levels of dust or air borne particulates are likely.  

• No burning of any timbers or other combustible materials will 
occur on site. 

• Work activities will be reprogrammed if the management 
measures are not adequately restricting dust generation 

Contractor Pre-Construction 

84 Exhaust 
emissions 

• 

• 

Construction equipment will be maintained to manufacturer’s 
standards and regular checks will be made to ensure there are 
no continuous exhaust emissions of 10 seconds or longer. 
Exhaust emissions are to comply with the POEO Act 

Contractor Construction 
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85 Air pollution – 

dust and 
debris 

• 

• 

Measures including watering/ progressive stabilisation of 
disturbed areas, or wrapping of bridge sections will be used to 
minimise air pollution. 
Visual monitoring of air quality will be undertaken to verify the 
effectiveness of controls and enable early intervention 

Contractor Construction 

86 Aboriginal 
heritage 

Stakeholders will continue to be consulted in accordance with the 
RMS Procedure for Aboriginal Cultural Heritage Consultation and 
Investigation (PACHCI).  

Roads and Maritime Detailed Design, 
Pre-Construction 
or Construction as 
appropriate 

87 Aboriginal 
heritage 

It is recommended that Site 4 is not utilised as the location of a 
compound site, or any ancillary facility unless additional 
assessment is undertaken. 

Contractor Construction 

88 Aboriginal 
heritage 

An Aboriginal heritage management plan would be prepared and 
incorporated into the CEMP. The plan would include the following (as 
a minimum): 

• A map identifying locations of no-go areas, items or sites 
which are to be protected and those which are to be 
destroyed/impacted. 

• All measures recommended in the CHAR, including 
notification requirements 

• Identification of potential environmental risks/impacts due to 
the works/activities 

• Management measures to minimise the potential risk 
• Mitigation measures to avoid risk of harm and the interface 

with work activities on site. 

Contractor Construction 

• Identify in toolbox talks where management of Aboriginal 
heritage is required such as identification of no go zones 
and responsibilities under the National Parks and Wildlife 
Act 1974 and any obtained permits. 
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• A stop works procedure in the event of actual or suspected 

potential harm to a heritage feature/place. 

• 

 

Requirement to comply with RMS Standard Management 
Procedure -Unexpected Archaeological Finds, 2012. 

89 Aboriginal 
heritage 

The identified Aboriginal sites (PADS) will be protected during 
construction by exclusion fencing. 

Contractor Construction 

90 Aboriginal 
heritage 

If unexpected Aboriginal sites are located during construction the 
RMS Unexpected Archaeological Finds Procedure (2012) will be 
implemented.  

Contractor Construction 

91 Waste A Resource and Waste Management Plan (RWMP) will be 
prepared, which will include the following (as a minimum): 
• The type, classification and volume of all materials to be 

generated and used on site including identification of recyclable 
and non-recyclable waste in accordance with EPA Waste 
Classification Guidelines 

• Quantity and classification of excavated material generated as a 
result of the proposal (Refer RMS Waste Management Fact 
sheets 1-6, 2012) 

• Strategies to ‘avoid’, ‘reduce’, ‘reuse’ and ‘recycle’ materials. 
• Classification and disposal strategies for each type of material. 
• Destinations for each resource/waste type either for on-site 

reuse or recycling, offsite reuse or recycling, or disposal at a 
licensed waste facility. 

• Details of how material will be stored and treated on-site. 

Contractor Pre-Construction 
and Construction 

• Identification of available recycling facilities on and off site. 
• Identification of suitable methods and routes to transport waste. 
• Procedures and disposal arrangements for unsuitable 

excavated material or contaminated material.  
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• Site clean-up for each construction stage. 

92 Waste Procurement will endeavour 
recycled content where that 
performance effective. 

to use materials and products with a 
material or product is cost and 

Contractor Detailed Design & 
Pre-Construction 

93 Waste Suitable waste disposal locations will be identified and used to 
dispose of litter and other wastes on-site. Suitable containers will 
provided for waste collection. 

be 
Contractor Pre-construction 

& Construction 

94 Waste Cleared weed free vegetation will 
part of the proposed landscaping, 
as erosion and sediment controls. 

be chipped and reused onsite as 
stabilise disturbed soils or used 

Contractor Construction 

95 Waste A dedicated concrete washout facility that is impervious will be 
provided during construction so that runoff from the washing of 
concrete machinery, equipment and concrete trucks can be 
collected and disposed of at an appropriate waste facility. 

Contractor Construction 

96 Waste • 
• 

• 

• 

• 

Cleared vegetation will not be burnt at the site.  
Garbage receptacles will be provided and recycling of materials 
encouraged. Rubbish will be transported to an appropriate 
waste disposal facility.  
Working areas are to be maintained, kept free of rubbish and 
cleaned up at the end of each working shift 
All waste will be managed in accordance with the Protection of 
the Environment Operations Act 1997 (POEO Act). 
Toilets (e.g. portable toilets) will be provided for construction 
workers. 

Contractor Construction 

97 Waste Types of waste collected, amounts, date/time and details of 
disposal are to be recorded in a waste register. 

Contractor Construction 

98 Asbestos  An asbestos management plan will be prepared for the demolition 
of the building on the former Log Cabin site as part of the CEMP 
and will be in accordance with NSW EPA guidelines (including the 

Contractor Construction 
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waste guidelines) and relevant industry codes of practice. The 
asbestos management plan will include but not be limited to: 
• Identification of potential asbestos on site. 
• Procedures to manage and handle any asbestos 
• Outline the mitigation measures for encountering asbestos. 
• Procedures for disposal of asbestos in accordance with NSW 

EPA guidelines (including the waste guidelines) and relevant 
industry codes of practice. 

 
99 Greenhouse 

gas emissions 
Energy efficient lighting will be included in the detailed design and 
the use of renewable energy should be considered to power the 
bridge lighting. 

Roads and Maritime Detailed design 

100 Greenhouse 
gas emissions 

Detailed design will take into consideration the potential effect of 
climate change on the proposal, including drainage requirements. 

Roads and Maritime Detailed Design 

101 Greenhouse 
gas emissions 

A Greenhouse Gas Assessment will be undertaken at the detailed 
design stage in accordance with the Greenhouse Gas Assessment 
Workbook for Road Project, Transport Authorities Greenhouse 
Group, February 2013. 

Roads and Maritime Detailed Design 

102 Greenhouse 
gas emissions 

Consider the use of renewable energy to power the site compounds 
(e.g. solar panels) or the contribution to green energy programs. 
Any contribution must cover the full power usage during 
construction. 

Contractor Construction 

103 Greenhouse 
gas emissions 

Where feasible and reasonable, procure recycled content road 
construction materials such as recycled steel for the bridge. 

Contractor Construction 

104 Greenhouse 
gas emissions 

• 

• 

• 

Where feasible and reasonable select the most fuel efficient 
plant, equipment and vehicles available through consultation 
with subcontractors and suppliers. 
Maintain all plant and vehicles regularly to maintain fuel 
efficiency. 
Procure locally produced goods and services where feasible, 

Contractor Construction 

Nepean River Green Bridge         277 
Review of Environmental Factors 



 

No. Impact Environmental safeguards 
reasonable and cost effective to reduce transport fuel 

Responsibility Timing 

emissions. 
• Alternative fuel and power sources (such as biodiesels and 

 
ethanol blends) will be used wherever practicable. 
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7.3 Licensing and approvals 
Table 7-2: Summary of licensing and approval required.  

Requirement Timing 
Minister for Primary Industries must be 
notified of any dredging or reclamation 
works prior to the undertaking of such 
works in accordance with clause 199 of 
the Fisheries Management Act. 

A minimum of 28 days prior to the 
commencement of the works.  

Penrith City Council must be notified of A minimum of 21 days prior to the 
any works likely to impact council commencement of the works. Refer to 
infrastructure and services and/or local Section 5 of this REF for consultation 
heritage items in accordance with ISEPP results. 
An excavation permit under Section 139 
of the NSW Heritage Act 1977 is to be 
obtained should subsurface impacts to 
areas of moderate archaeological 
potential at Regatta Park, the former 
police station and at the site of the former 
toll house be required. 

Pre-construction 
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8 Conclusion 
8.1 Justification 
The proposal is consistent with a number of State and local plans including: 
 
• NSW 2021 Plan 
• NSW Long Term Transport Master Plan 
• NSW Bike Plan 
• Draft Metropolitan Strategy for Sydney to 2031  
• Sydney’s Walking Future 
• Sydney’s Cycling Future 
• Sydney North West Sub-regional Strategy  
• Sub-regional Bike Planning Study: Penrith 
• Penrith Integrated Transport and Land Use Strategy (PITLUS)  
• Penrith Accessible Trails Hierarchy System (PATHS), 2011 
• Penrith Great River Walk 
• The Future of Penrith, Penrith of the Future 2012 
• Hawkesbury – Nepean Catchment Action Plan 2007 - 2016 
• ‘Our River’ Nepean River Master Plan. 

 
A number of options in regards to the preferred location and design for the proposed 
bridge were considered taking into consideration the local community’s input. This is 
discussed in section 2.4. The objectives of the Nepean River Green Bridge to provide 
a safe pedestrian and cyclist crossing over the Nepean River as detailed in section 2.1 
would be met. Environmental impacts addressed in this REF are considered 
manageable and justified. 
 

8.2 Objects of the EP&A Act 
Object Comment 

5(a)(i) To encourage the proper 
management, development and 
conservation of natural and artificial 
resources, including agricultural land, 
natural areas, forests, minerals, water, 
cities, towns and villages for the purpose 
of promoting the social and economic 
welfare of the community and a better 
environment. 

The proposal’s objectives as described 
in Chapter 2 would be met. Some of 
these objectives include the provision of 
an iconic bridge, dedicated to 
pedestrians and cyclists, over the 
Nepean River, the creation of 
opportunities for people to engage with 
the river, be sensitive to adjacent 
residents’ privacy, and consider noise 
and lighting impacts, respect the historic 
setting and place, provide a shared-use 
crossing that is flood proof, comfortable 
and safe to use, be cost effective and fit 
within the Government’s funding 
commitment. 
 
The proposal would therefore promote 
the social and economic welfare of the 
community and a better environment. 
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Object Comment 
5(a)(ii) To encourage the promotion and 
co-ordination of the orderly economic use 
and development of land. 

The proposal’s objective is to fit within 
the Government’s funding commitment. 

5(a)(iii) To encourage the protection, 
provision and co-ordination of 
communication and utility services. 

The proposal would require the 
relocation of services. Impacts are 
unlikely.  Relocation of powerlines 
would be subject to further assessment. 

5(a)(iv) To encourage the provision of 
land for public purposes. 

The proposal would provide an iconic 
bridge, dedicated to pedestrians and 
cyclists, over the Nepean River and 
create of opportunities for people to 
engage with the river. 

5(a)(v) To encourage the provision and 
co-ordination of community services and 
facilities. 

The proposal would provide an iconic 
bridge, dedicated to pedestrians and 
cyclists, over the Nepean River. 

5(a)(vi) To encourage the protection of 
the environment, including the protection 
and conservation of native animals and 
plants, including threatened species, 
populations and ecological communities, 
and their habitats. 

The proposal would require some 
vegetation clearing (maximum of 1.2 
hectares) including the potential 
clearing of 0.06 hectares of River-flat 
Eucalypt Forest, an endangered 
ecological community. Impacts would 
be minor and unlikely to significantly 
impact threatened species and 
communities (Refer to section 6.8). 
Landscaping and rehabilitation works 
would be undertaken following 
completion of works.  

5(a)(vii) To encourage ecologically 
sustainable development. 

Ecologically sustainable development 
considered in Sections 8.2.1 – 8.2.4 
below. 

is 

5(a)(viii) To encourage the provision and 
maintenance of affordable housing. 

Not relevant to the project. 

5(b) To promote the sharing of the 
responsibility for environmental planning 
between different levels of government in 
the State. 

Not relevant to the project. 

5I To provide increased opportunity for 
public involvement and participation in 
environmental planning and assessment. 

The local community has been involved 
in the selection of the preferred location 
and preferred bridge design (refer to 
Chapter 2 and 5). The REF would also 
be publicly displayed for comments. 

 

8.2.1 The precautionary principle 
The precautionary principle requires evaluation of the threats of serious or irreversible 
environmental damage. Lack of full scientific certainty should not be used as a reason 
for postponing measures to prevent environmental degradation.   
 
This REF has been prepared utilising the precautionary principle.  Options have been 
considered and assessed with the purpose of reducing risk of serious and permanent 
impacts on the environment. Specialist studies were undertaken to provide accurate 
and impartial information to assist in the evaluation of the options and the development 
of the proposal. The detailed assessment is located in chapter 6 of the REF and 
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recommendations for environmental management are described in chapter 7. 
 

8.2.2 Intergenerational equity 
The present generation should ensure that the health, diversity and productivity of the 
environment is maintained or enhanced for the benefit of future generations. 
 
The proposed works would potentially remove up to 1.2 hectares of vegetation. 
However, the REF has determined that the proposed works would not impact on 
natural features to a level that would compromise the health, diversity or productivity 
of the environment to a level that would impact on future generations.   
 
The proposal would benefit future generations by improving conditions for pedestrians 
and cyclists in the locality, providing a safe reliable crossing over the Nepean River 
and enhancing connectivity between Emu Plains and the Penrith CBD. 
 

8.2.3 Conservation of biological diversity and ecological integrity 
The proposed works would require vegetation removal of exotic and native plants and 
disturb terrestrial foraging and aquatic habitat (up to 1.2 hectares of vegetation would 
be removed).  The disturbance is not considered to be significant.  The assessment 
has identified that the works would be unlikely to impact on the biological diversity and 
ecological integrity of the locality, with the effective implementation of the management 
measures specified in this REF. 
 

8.2.4 Improved valuation, pricing and incentive mechanisms 
This principle requires that costs to the environment are incorporated or internalised in 
terms of the overall project costs.  
 
The environmental consequences of the proposal have been assessed in this REF 
and mitigation measures identified for factors with potential for adverse impact. 
Implementing the mitigation measures would impose an economic cost on Roads and 
Maritime, increasing the capital cost of the proposal. This indicates that environmental 
resources have been valued. 
 
The proposal has been designed with the objective of minimising potential impacts on 
the surrounding environment, thereby minimising costs to the environment. 
 

8.3 Conclusion 
The proposed Nepean River Green Bridge at Penrith is subject to assessment under 
Part 5 of the EP&A Act. The REF has examined and taken into account to the fullest 
extent possible all matters affecting or likely to affect the environment by reason of the 
proposed activity.  This has included consideration of conservation agreements and 
plans of management under the NPW Act, joint management and biobanking 
agreements under the TSC Act, wilderness areas, critical habitat, impacts on 
threatened species, populations and ecological communities and their habitats and 
other protected fauna and native plants. 
 
A number of potential environmental impacts from the proposal have been avoided or 
reduced during the concept design development and options assessment. The 
proposal as described in the REF best meets the project objectives but would still result 
in some impacts on local amenity during the construction period resulting mainly from 
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construction noise and access restrictions. As a landmark structure the bridge would 
be highly visible, though it is recognised that the impact the bridge would have on 
visual amenity could be seen as negative or positive. Erosion and sedimentation 
impacts also have the potential to occur. Mitigation measures as detailed in this REF 
would ameliorate or minimise these expected impacts. The proposal would also 
improve safety for pedestrians and cyclists by providing a dedicated shared path 
across the Nepean River at a location that is popular with walkers and cyclists and 
links with existing and future paths (e.g. Great River Walk). The unique design of the 
bridge intends to deliver a ‘landmark’ that acts as a feature element, adding interest to 
the setting. In this regard, the proposed bridge could add value to the visual quality of 
the surrounding views and vistas. It is recognised this is subjective. The proposal is 
expected to generate community health benefits as the bridge would encourage 
existing and new users to walk or cycle into Penrith or as a form of exercise, recreation 
or active transport. On balance the proposal is considered justified. 
 
The environmental impacts of the proposal are not likely to be significant and therefore 
it is not necessary for an environmental impact statement to be prepared and approval 
to be sought for the proposal from the Minister for Planning under Part 5.1 of the EP&A 
Act. The proposal is unlikely to affect threatened species, populations or ecological 
communities or their habitats, within the meaning of the Threatened Species 
Conservation Act 1995 or Fisheries Management Act 1994 and therefore a Species 
Impact Statement is not required. The proposal is also unlikely to affect 
Commonwealth land or have an impact on any matters of national environmental 
significance. 
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9 Certification 
This review of environmental factors provides a true and fair review of the proposal in 
relation to its potential effects on the environment. It addresses to the fullest extent 
possible all matters affecting or likely to affect the environment as a result of the 
proposal. 
 
 
 
 
 

 
 
Raphael Morgan  
Sydney Manager 
nghenvironmental  
Date: 12/09/14 
 
 
 
 
I have examined this review of environmental factors and the certification by Raphael 
Morgan of nghenvironmental and accept the review of environmental factors on behalf 
of Roads and Maritime Services. 
 
 
 
 
 

 
 
Roads and Maritime Services Representative: Lidiya Hudson 
Roads and Maritime Services Position:  Project Development Manager 
Date: 12/09/14 
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ARI Average Recurrence Interval 
CEMP Construction environmental management plan 
EIA Environmental impact assessment 
EP&A Act Environmental Planning and Assessment Act 1979 (NSW). Provides the 

legislative framework for land use planning and development assessment 
in NSW 

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 
(Commonwealth).  Provides for the protection of the environment, 
especially matters of national environmental significance, and provides a 
national assessment and approvals process. 

ESD Ecologically sustainable development.  Development which uses, 
conserves and enhances the resources of the community so that 
ecological processes on which life depends, are maintained and the total 
quality of life, now and in the future, can be increased 

FM Act Fisheries Management Act 1994 (NSW) 
Heritage Act Heritage Act 1977 (NSW) 

ICNG NSW Interim Construction Noise Guidelines 
ISEPP State Environmental Planning Policy (Infrastructure) 2007 
LALC Local Aboriginal Land Council 
LEP Local Environmental Plan. A type of planning instrument made under 

Part 3 of the EP&A Act. 
NES Matters of national environmental significance under the Commonwealth 

Environment Protection and Biodiversity Conservation Act 1999. 

Noxious Weeds Act Noxious Weeds Act 1993 (NSW) 

NPW Act National Parks and Wildlife Act 1974 (NSW) 

PACHCI Roads and Maritime Procedure for Aboriginal Cultural Heritage 
Consultation and Investigation 

SEPP State Environmental Planning Policy.  A type of planning instrument 
made under Part 3 of the EP&A Act. 

SEPP 14 State Environmental Planning Policy No.14 – Coastal Wetlands 

TSC Act Threatened Species Conservation Act 1995 (NSW) 
QA Specifications Specifications developed by Roads and Maritime Services for use with 

roadworks and bridgeworks contracts let by Roads and Maritime 
Services  
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