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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 Traffic and transport 

6.1.1 Existing environment 

Road network 

Schofields Road is an existing two-lane two-way rural undivided road connecting 
Windsor Road at Rouse Hill with Railway Terrace at Schofields. The road is under 
capacity and approaching the end of its economic life. The existing Schofields Road 
does not extend to the proposal, however, the proposal would link into Stage 1 and 2 
of the Schofields Road Upgrade project to form an extension of Schofields Road from 
Veron Road to Richmond Road. 

South Street is a two-lane two-way rural undivided road connecting Carnarvon Road 
to the east as a priority controlled T-intersection and Richmond Road to the west as a 
priority controlled four-way intersection. There are no signalised intersections. There 
are no pedestrian or cyclist facilities located along South Street. Parking is 
unrestricted.  

South Street connects to Richmond Road, which is a major access road running 
north-south within the NWGC, connecting Richmond to Blacktown and the M7 
Westlink motorway. The M7 links the M2 with the M4 and M5 motorways. Richmond 
Road functions as a heavy vehicle route, enabling truck movements to the M7 and 
beyond. The South Street and Richmond Road intersection has been approved for 
upgrade to a signalised intersection as part of the Richmond Road upgrade. This 
section of the Richmond Road upgrade is expected to commence in 2014 (prior to 
the proposed commencement of this proposal in 2016). 

Further information on the road network including intersected roads is provided in 
Sections 2.2. 

There is currently no direct connection from the Rouse Hill Regional Centre to 
Richmond Road and the Marsden Park Employment Hub. Traffic requiring access to 
Richmond Road travels north along Railway Terrace for approximately one kilometre 
to cross the rail line at the Westminster Street Bridge. Traffic then backtracks along 
Bridge Road before turning into Grange Avenue, which intersects with Richmond 
Road at Marsden Park. The existing road network does not provide safe and efficient 
transportation modes including pedestrian and cycle access. 

Traffic volumes  

Intersection traffic modelling was undertaken for the proposal using traffic counts 
conducted between 2 December 2011 and 8 December 2011 at a mid-block location 
on South Street, between Carnarvon Road and Richmond Road (PB, 2012a). The 
traffic volumes are listed in Table 6-1. 
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Table 6-1 2011 traffic volumes on South Street between Carnarvon Road and 
Richmond Road  
Direction 7.00-9.0

0 am 
volume 

4.00-6.0
0 pm 
volume 

ADT % Heavy vehicles 
(7.00am- 10.00pm
) 

% Heavy vehicles 
(10.00pm- 7.00am
) 

Eastbound 
 

154 
 

215 
 

1,19
9 

14% 2% 

Westboun
d 
 

338 
 

209 
 

1,77
8 

10% 34% 

TOTAL 492 424 2,97
7 

12% 22% 

Source: (PB, 2012a) 

The number of heavy vehicles recorded during traffic surveys was around 167 heavy 
vehicles eastbound and 178 heavy vehicles westbound during the day (7am to 
10pm). The largest volume of heavy vehicles was westbound during the evenings 
(around 605 vehicles). 

Key intersections 

Key intersections within the proposal area include Carnarvon Road and the proposed 
Fermoy Road. An assessment of intersection performance was undertaken based on 
criteria defined in the RMS Guide to Traffic Generating Developments (RTA, 2002). 
The existing road situation was not modelled as the justification for the proposal is 
not to address an existing inadequate level of service, but rather to facilitate 
development and access to the NWGC. The assessment has instead modelled the 
build and no-build traffic scenarios to assess future traffic impacts.  

Bus services 

Levels of public transport usage in the North West Sub-Region in which the proposal 
is located are among the lowest in Sydney, with approximately 80 per cent of trips 
made by car (NSW Government, 2007). There are limited bus services in the area 
with infrequent services, which generally run along the main arterial roads. Buses 
servicing the Riverstone, Vineyard, Schofields and Marsden Park areas are provided 
by Hawkesbury Valley Buses and Busways. These routes link destinations such as 
Schofields Station, Quakers Hill Station, Riverstone Station and Windsor Road 
(Jackson Teece, 2011). The nearest bus service to the proposal is Busways route 
757 (Mt Druitt to Riverstone via Rooty Hill Rd North), which runs along Carnarvon 
Road and Richmond Road in Marsden Park and connects Mt Druitt, Rooty Hill and 
Riverstone Stations. There is a bus stop on Carnarvon Road to the south of the 
South Street intersection. Services run around hourly from Mt Druitt to Riverstone 
between 5.38am and 5.50pm weekdays, and between 6.27am and 7.10pm from 
Riverstone to Mt Druitt. Services operate hourly between reduced hours on 
Saturdays and there are only four services on Sundays. This service also acts as a 
school bus. 

The North West T-way was opened in 2007 and provides a priority bus link from the 
North West to Parramatta and Blacktown. The T-way includes bus only roads and 
bus lanes and a series of bus stations along the T-way including along the North 
West Rail Link corridor. Busways and Hillsbus run services with frequencies every 
three to four minutes during weekday peak hours and seven to eight minutes off 
peak, and every 10 minutes on weekends and public holidays. The proposal would 
improve access to and use of the T-way by residents of Marsden Park. 
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Rail services 

Rail services are currently provided by the Richmond Railway Line of the CityRail 
network which runs adjacent to Railway Terrace. The level of service on this line is at 
half hourly intervals and constrained by the single track configuration. The closest 
station to the proposal is Schofields station, with Riverstone to the north-east and 
Quakers Hill to the south-east. Most trips are undertaken to regional destinations. 
Recent duplication of the railway track between Quakers Hill and Schofields is 
currently underway to increase the capacity of the line along this section. Schofields 
station was also relocated south of the intersection of Schofields Road and Railway 
Terrace as part of the duplication works.  

The North West Rail Link is a 23 kilometre priority rail infrastructure project which is 
being planned in Sydney’s North West. Eight new railway stations are proposed at 
Cherrybrook, Castle Hill, Showground, Norwest, Bella Vista, Kellyville, Rouse Hill and 
Cudgegong Road with stabling yards north west of the Hambledon Road intersection. 
The new rail is set to provide 12 trains per hour in peak times, and faster overall 
journeys and more reliable service compared to bus travel. Construction is expected 
to finish in 2019 to 2020. 

A public transport corridor has recently been secured into Marsden Park (the 
NWTCE) to ensure that the public transport system for the NWGC can be extended 
in the future (refer Section 2.1.1). This corridor has now been included in the NSW 
Long Term Transport Master Plan, and extends west from the end of the North West 
Rail Link at Cudgegong Road through to Richmond Road.  

Cycle paths and pedestrian networks 

Pedestrian paths are typically not provided along the existing rural roads of the area 
such as Schofields Road and Richmond Road. Cycle paths have been provided 
along a section of Richmond Road, located in the shoulder of the road on the 
western side and connects to the M7 Westlink off-road cycle way and walking path 
network (Jackson Teece, 2011). The approved Richmond Road upgrade, currently 
under construction, will provide shared path on the western (northbound) side of 
Richmond Road and space for future provision of a path on the eastern (southbound) 
side.  

6.1.2 Potential impacts 

Construction 

Construction work would have impacts on vehicle, pedestrian and cyclist traffic as a 
result of movement of construction vehicles to and from site, and changes to lane 
and intersection access and layouts. Impacts include: 

• During stage three of construction, differences in surface levels would require 
the existing Carnarvon Road and South Street intersection to be closed to 
traffic for nine months. 

• Increased travel time due to reduced speed limits enforced around construction 
site. 

• Increased travel time due to construction vehicle and machinery movement. 

• Temporary partial or complete closure of roads and intersections.  

• Temporary or permanently altered property access.  

• Potential for detours and alternative routes causing an increase of traffic on 
alternative roads. 
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• Change in road configuration during construction which may lead to further 
delays and motorist confusion. 

• Traffic switching during the construction phase would be required in all areas 
involving alignment with the footprint of the existing road surface. Construction 
staging would be planned to minimise disturbance to through traffic and 
maximise the amount of construction achievable during each stage 
(construction staging is discussed in Section 3.4).  

Vehicle movements 

During construction, vehicles would be required to access the site. This includes 
small vehicles for construction workers as well as heavy vehicles for the transport of 
construction machinery and equipment, the import and movement of fill material and 
delivery of bridge structure/drainage components via trucks. These vehicle 
movements have the potential to cause disruptions or delays to local traffic. 

It is anticipated that around 90 heavy vehicles would access the site daily during the 
busiest construction phase, resulting in around 180 heavy vehicle movements per 
day. This represents a 50 per cent increase in existing daytime heavy vehicle 
movements. The movement of workers and the general movement of materials and 
small plant are estimated to generate a maximum of 60 small vehicle movements per 
day. The majority of these heavy and light vehicles to and from the site would be via 
Richmond Road, which provides access to the M7 Motorway. It is expected that the 
additional heavy vehicle movements during construction would have a moderate 
impact on South Street. The cumulative impacts of these truck movements and other 
projects in the area are discussed in Section 6.14. 

Construction staging as proposed in Section 3.4 would provide at least one trafficable 
lane in each direction throughout construction, with the exception of the existing 
Carnarvon Road and South Street intersection which would need to be closed to 
traffic for up to nine months during the third stage of construction. A reasonable level 
of capacity would be ensured to minimise the need for detours. Construction 
compounds would minimise ‘double handling’ of stockpiles and stored equipment by 
locating them as close as practical to the source and destination of material. 

The proposal would have an impact on local traffic during construction given the 
estimated increase in construction traffic compared to current traffic volumes.  

Parking 

During construction, the proposal would result in the loss of informal parking along 
South Street. The existing use of informal parking is minimal and suitable parking is 
available in the surrounding areas. Construction workers would be provided with 
adequate parking within site compounds. 

Public transport 

The construction staging requirement for the Carnarvon Road and South Street 
intersection requires it to be closed to traffic for nine months. This would impact on 
the route of the Busways 757 service, which currently passes through this 
intersection. Consideration would be given to providing alternative routes and 
additional bus stops to avoid increased walking distances for commuters during this 
period. Existing bus services would experience the same potential impacts discussed 
above in terms of impacts to the existing road network, including increased travel 
times and minor delays. The proposal is not anticipated to impact substantially on 
any other public transport during construction. Consultation with bus providers would 
continue.  



Schofields Road Upgrade Stage 3 – Veron Road to Richmond Road 112 
Review of Environmental Factors 

Pedestrians and cyclists 

Pedestrians and cyclists may experience short-term delays and inconveniences in 
terms of access during construction. The impact of the proposal on pedestrians and 
cyclists is expected to be minor due to the low number of movements in the area, 
however provision for pedestrians and cyclists would be maintained. 

Access 

The proposal would result in impacts to property access for individual properties as 
works progress along South Street and Carnarvon Road. Movements would be 
restricted to left-in/left-out only.  

A total of 56 properties would be impacted by the proposal including 28 full 
acquisitions (refer to Section 6.9.2). A strip of land at the front of the CSI Sports and 
Recreation Club on South Street would be acquired and car parking spaces at the 
front of the site would be lost. Management measures related to property are 
included in Section 6.9.3. 

In addition to the nine month Carnarvon Road intersection closure, there would be 
some minor detours and diversions necessary through the construction period, 
impacting on all road users. These would be kept to a minimum and road users 
would be notified in advance.  

Access to local roads would be maintained at all times during construction with the 
potential for minor temporary closures during night works to allow traffic switches 
associated with construction staging. Construction at intersections and adjoining 
roads may result in temporary impacts to access. This includes the nine month 
closure of the Carnarvon Road and South Street intersection. 

A traffic management plan would be developed to minimise traffic and access 
disruptions and maintain existing access at all times including for pedestrians and 
cyclists. 

Operation 

The proposal would have a positive impact on traffic and transport during the 
operations phase due to the following:  

• Providing road infrastructure to meet future growth in the NWGC (up to 35,000 
vehicles by 2036). 

• Providing a key east-west public transport road corridor to improve access, 
provide additional road capacity.  

• Linking the Rouse Hill Regional Centre to the east with the proposed new town 
centre adjacent to the new Schofields railway station and the Marsden Park 
Employment Hub further to the west.  

• Improving accessibility to major arterial roads and transport nodes. 

• Improving access for pedestrian, bicycle and public transport. 

• Providing a key bus corridor that would link the Richmond Railway Line and the 
proposed North West Rail Link with pedestrians and cyclists. 

• Providing a public transport cross-modal corridor linking the recently 
constructed Schofields Railway Station, the proposed new North West Rail Link 
and Tallawong Railway Station and the proposed NWTCE. 

• Integrating pedestrians, bicycles, public transport and vehicles in a 60km/h safe 
urban environment via shared off-road pedestrian and cycle paths on both 
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sides of the road as well as signalised crossings for pedestrians and cyclists at 
all intersections. 

• Providing an efficient, safe and reliable option for motorists, cyclists, 
commercial freight operators, and road based public transport. 

• Consistent with the planning strategies detailed in Section 2.1, providing part of 
the integrated transport planning outcome for the region. 

Traffic volumes and key intersections 

A traffic analysis was undertaken for the proposal. This included intersection traffic 
modelling of the proposed intersections along the proposal (at Carnarvon Road and 
at Fermoy Street) for various build scenarios: 

• The 2021 ‘build’ scenario provides traffic projections for the time of opening 
(assuming Schofields Road is built with connection to South Street). 

• The 2031 ‘build’ scenario ten years after opening with connections to local 
roads. 

• The ‘ultimate build’ scenario assuming full development of the NWGC. 

The ‘build’ scenarios assume that Stage 2 and Stage 3 of the Schofields Road 
Upgrade have been built by 2021. The ‘no-build’ scenarios were also modelled, 
assuming that Stage 3 of the Schofields Road Upgrade (this proposal) is not built but 
Stage 2 has been constructed (upgrade of Schofields Road between Tallawong 
Road and Veron Road).   

Performance indicators including level of service (LoS), degree of saturation (DoS), 
queue length and average intersection delay were compared for a series of key road 
sections with the build and no build scenarios. Level of service is used to describe 
intersection performance based on average waiting time of a vehicle at an 
intersection (seconds per vehicle). A LoS of ‘D’ or better indicates an intersection is 
operating satisfactorily and within capacity. The degree of saturation is a ratio of 
demand to capacity, and relates to queues and delays. A DoS of less than 0.9 
indicates an intersection is operating satisfactorily. Detailed descriptions of these 
parameters are found in Section 4 of the traffic analysis report (Appendix I).  

Overall the road network performance in terms of mid-block level of service would be 
slightly better with the Schofields Road build scenario when compared to the no-build 
scenario.  

The ability of key intersections to cater for future traffic forecasts is shown in Table 
6.2 and Table 6.3, according to achievement of satisfactory levels of each 
performance indicator.  
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Table 6-2 Proposed Carnarvon Road/Schofields Road intersection performance   
Year Level of 

Service (LoS) 
within capacity 
(D) or better 

Degree of 
Saturation 
(DoS) <0.9 

Maximum 
queue length 
does not 
extend to 
adjacent 
intersections 

Average delay 
< 60 sec 

 AM 
peak 

PM 
peak 

AM 
peak 

PM 
peak 

AM 
peak 

PM 
peak 

AM 
peak 

PM 
peak 

2021 Yes Yes Yes  Yes Yes  Yes Yes Yes  
2031 Yes Yes Yes  Yes Yes  Yes Yes Yes  
2036 
Ultimate 
build 

Yes Yes Yes No Yes Yes Yes Yes 

2021 no 
build* 

Yes Yes Yes Yes Yes Yes Yes Yes 

2031 no 
build 

Yes No Yes No Yes No Yes No 

Source: PB, 2012a 
* Though the table shows no difference between the 2021 build and 2021 no-build options, 
there are differences when considered in a regional context. A conservative approach has 
been adopted that assumes all other development proposals (such as the Garfield Road 
upgrade and the Burdekin Road extension to Townson Road as identified within the NWGC 
structure plan (refer Figure 2-2) have been constructed when assessing the no-build option 
for Schofields Road extension. In the no-build scenario, the east – west corridor would not be 
completed and the increasing traffic from the surrounding land development is assumed to be 
forced onto these potential future alternate routes. Notwithstanding this, the Schofields Road 
extension would be the first of these links to be constructed.    
  
Table 6-3 Proposed Fermoy Road/Schofields Road intersection performance   
Year Level of 

Service (LoS) 
within capacity 
(D) or better 

Degree of 
Saturation 
(DoS) <0.9 

Maximum 
queue length 
does not extend 
to adjacent 
intersections 

Average delay 
< 60 sec 

 AM 
peak 

PM 
peak 

AM 
peak 

PM 
peak 

AM 
peak 

PM 
peak 

AM 
peak 

PM 
peak 

2021 Yes Yes Yes  Yes Yes  Yes Yes Yes  
2031 Yes Yes Yes  Yes Yes  Yes Yes Yes  
2036 
Ultimate 
build 

Yes Yes Yes Yes Yes Yes Yes Yes 

2021 no 
build 

Yes Yes Yes Yes Yes Yes Yes Yes 

2031 no 
build 

No No No No No No No No 

Source: PB, 2012a 

Both the Carnarvon Road/Schofields Road and the Fermoy Road/Schofields Road 
intersections are able to operate at a satisfactory level with two through-lanes in each 
direction in the ultimate build scenario (2036), meaning that the proposal would 
satisfactorily service the ultimate development of the NWGC. The PM peak on 
Carnarvon Road has a degree of saturation over the 0.9 recommendation, however, 
the maximum queue length does not extend to adjacent intersections and the 
intersection operation is considered satisfactory. 
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The 2031 ‘no build’ scenario for the Carnarvon Road intersection (Table 6.2) 
demonstrates that the intersection operates unsatisfactorily during the PM peak (LoS 
F) with excessive delays (over 100 seconds) and queuing (729 metres) and queues 
extending into adjacent intersections. 

The 2031 ‘no build’ scenario for the Fermoy Road intersection (Table 6.3) 
demonstrates that the intersection operates unsatisfactorily during both the AM and 
PM peak (LoS F) with excessive delays (over 100 seconds) and queuing (over 1000 
metres in the AM peak and 750 metres in the PM peak) with queues extending into 
adjacent intersections. 

The intersections are therefore expected to improve traffic conditions compared with 
the no build scenarios. 

Parking 

The proposal does not include provision for on-street parking on Schofields Road 
during operation. As there is currently limited use of informal parking along South 
Street, the parking restrictions along the future Schofields Road are not expected to 
have a significant impact. The surrounding local road network would be designed to 
cater for on-street parking during precinct planning. 

Public transport 

The proposal has been designed to meet the needs of a bus corridor, including bus 
priority lanes on the approach side of all signalised intersections. Indented bus bays 
would be included on the departure side of signalised intersections to facilitate ease 
of buses re-entering the traffic stream and for the safety of pedestrians. This would 
encourage pedestrians to walk to the signalised crossing rather than in front of the 
bus. The bus corridor would link the Richmond Railway Line, the proposed North 
West Rail Link and the proposed NWTCE with pedestrians and cyclists. 

The proposal would have a positive impact on public transport in the surrounding 
area by providing a key east-west public transport cross-modal corridor linking the 
Rouse Hill Regional Centre to the east with the proposed new town centre adjacent 
to the recently constructed Schofields Railway Station and the Marsden Park 
Employment Hub further to the west.  

Pedestrians and cyclists 

The proposal includes a 3.5 metre wide shared user path on each side of the road. 
All intersection crossings are proposed as signalised crossings for the safety of 
pedestrians and cyclists. This would result in an improvement to pedestrian and 
cyclist movements along South Street/Schofields Road from the current situation. 

Access 

The proposal has been developed to maintain driveway access to existing properties 
should the surrounding precinct development not proceed prior to the road upgrade 
works. On completion of the proposed works, access to existing private properties 
along Schofields Road would be restricted to left-in/left-out due to the wide median. 
Until adjacent land is developed and a new internal road network is constructed, U-
turn facilities are proposed to facilitate property access and enable travel in the other 
direction for remaining residents.  
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The U-turn facilities are shown in Figure 1-2 and include: 

• Signalised stubs at Fermoy Road suitable for 19.0 metre semi-trailer 
movements. 

• A central median U-turn bay immediately west of Carnarvon Road suitable for 
8.8 metre service vehicles. 

• Vehicles larger than an 8.8 metre service vehicle would need to use the 
Fermoy Road signalised stubs or utilise the existing surrounding road network 
(including Carnarvon Road, Angus Road, Grange Avenue, and Townson Road) 
for remaining property access along the Schofields Road corridor.  

This system would remain in place until adjacent precincts are fully developed. 

In the future, as land is subdivided for redevelopment, property would be accessed 
from the new internal road network and direct access to Schofields Road would be 
removed.
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6.1.3 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Traffic and 
Transport 

• A detailed traffic management plan will be prepared in accordance with the RMS 
Traffic Control at Work Sites (RMS, 2010a) and RMS Specification G10 - Control of 
Traffic, and approved by RMS prior to implementation to provide a comprehensive 
and objective approach to minimise any potential impacts on-road network 
operations during construction. 

• The traffic management plan will include measures to minimise heavy vehicle usage 
on local roads. Where practicable, deliveries of construction plant and materials will 
be undertaken outside of peak traffic periods. 

• The traffic management plan will include consultation with emergency services and 
provisions for the maintenance of access for emergency vehicles. 

Contractor Pre-
construction, 
Construction 

Traffic and 
Transport 

• Access to appropriate bus stop locations would be maintained during construction in 
consultation with bus operators. 

RMS Pre-
construction 

Traffic and 
Transport 

• Ongoing updates on locations and access to bus stops would be provided to the 
community during construction period to ensure that disruption is minimised.              

Contractor Construction 

Traffic and 
Transport 

• The community will be kept informed about upcoming road construction activities, 
including through advertisements in the local media and by prominently placed 
advisory notices and/or variable message signs. 

RMS Construction 

Traffic and 
Transport 

• Pedestrian and cyclist access will be maintained throughout construction. 

• Provision of signage outlining the pedestrian and cyclist diversion routes would be 
displayed during construction. 

• There will be advance notification of any construction works that affect pedestrians 
and cyclists. 

Contractor Construction 

Traffic and 
Transport 

• Property access will be maintained at all times where feasible. 

• Where temporary access impacts are necessary, owners and tenants would be 

Contractor and 
RMS 

Construction 
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Impact Environmental safeguards Responsibility Timing 

consulted regarding alternate access arrangements. 
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6.2 Noise and vibration   

GHD Pty Ltd was commissioned to undertake a noise and vibration assessment for 
the proposal. A copy of their report is included in Appendix F and summarised below. 

6.2.1 Methodology 

The operational noise assessment and construction noise and vibration assessment 
have been prepared with consideration to the Environmental Noise Management 
Manual (RTA, 2001) and the following NSW Office of Environment and Heritage 
(OEH) publications:  

• Road Noise Policy (DECCW, 2011).  

• Interim Construction Noise Guideline (DECC, 2009).  

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

6.2.2 Existing environment 

Study area 

The study area for the proposal extends between Veron Road and Richmond Road 
and includes residences within 600 metres of the proposed works. Operational and 
construction noise impacts at the sensitive receivers within the study area have been 
assessed. The majority of works between Veron Road and Richmond Road would 
occur within the existing road corridor, however some property acquisitions would be 
required.   

Excluding the properties identified for acquisition, a total of 77 existing residential 
receivers are located within the study area for this noise and vibration assessment 
and therefore have the potential to be impacted by construction and operational 
noise. These residential receivers are exposed to existing road traffic noise 
predominantly from South Street, Carnarvon Road and Veron Road. Locations with 
similar noise exposures have been grouped into noise catchment areas (NCAs). Five 
residential NCAs were identified along the proposal route and are described in 
Figure 6-1.  

In addition to residential receivers, the other sensitive land uses in the study area 
(refer Figure 6-2) include the South Street soccer field, which is considered an active 
recreational area. The noise catchment areas do not have any schools or childcare 
facilities with the closest located over a kilometre away. The closest place of worship 
is located approximately half a kilometre away on Grange Avenue. 
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Table 6-4 Description of noise catchment areas* 

NCA Residential 
receivers*  

Description 

NCA1 12 The residential receivers to the south of South Street east of 
Richmond Road. 

NCA2 26 The residential area south of the new road development on 
Kerry Road, Angus Road and Durham Road (excluding 
receivers adjacent to Carnarvon Road). 

NCA3 9^ The residential receivers adjacent to Carnarvon Road. 

NCA4 20 The residential receivers on the south side of Grange Avenue 
potential impacted on their southern façade by construction 
noise and operational noise from Stage 3 of Schofields Road. 

NCA5 11 The residential receivers on Veron Road and Argowan Road 
potentially impacted on their southern façade from 
construction noise and operational noise from Stage 3 of 
Schofields Road (excluding receivers adjacent to Carnarvon 
Road). 

Total 77  
* Excluding properties offered full acquisitions. 
^ (measurements include front and rear of #171 Grange) 

Noise monitoring 

Noise monitoring was undertaken from 12 to 19 February 2013 at four locations to 
determine the existing background noise levels and verify the noise model (refer 
Table 9 within Appendix F). A summary of the rating background levels, ambient 
noise levels and road traffic noise descriptors can be found in Table 4 in Appendix F. 
Noise monitoring was undertaken in all noise catchments other than NCA 5, as there 
is no existing road infrastructure within this catchment and therefore no need for 
model validation in that location.  

The findings were that the road traffic noise monitoring results are typical of areas 
influenced by intermittent traffic volumes and increased noise levels during the peak 
periods. Road traffic noise is minimal during the night-time period.   

With consideration to AS 1055.2, Acoustic - Description and measurement of 
environmental noise, the rating background levels and ambient noise levels are 
typical of residential areas influenced by low-density transportation or negligible 
transportation for Location 4. The evening period (and at Location 3 and Location 4 
during the night time period) background levels are higher than the day-time period 
which is most likely attributed to insect noise.    

Rating background levels during the day and night-time periods range between 
37 dB(A) and 44 dB(A) at the four monitoring locations. 
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6.2.3 Noise and Vibration criteria 

Construction noise criteria 

The Interim Construction Noise Guideline (DECC, 2009) provides guidance for 
assessment of construction noise. The guideline recommends standard hours for 
construction activities as Monday to Friday: 7 am to 6 pm, Saturday: 8 am to 1 pm 
and no work on Sundays or public holidays. The guideline also sets out construction 
noise management levels for residential receivers and sensitive receivers based on 
the rating background level (refer Table 6-5).  

Table 6-5 Summary of construction noise management levels at sensitive 
receivers, dB(A) 

Land Use Rating 
background 
level1 

Construction noise management levels, 
LAeq(15 min) 

Residential – 
recommended 
standard hours 

37 Noise affected level (plus 10dB(A)) – 47 dB(A) 
Highly noise affected level – 75 dB(A) 

Residential – outside 
of recommended 
standard hours 
(Night) 

37  
 

Noise affected level (plus 5dB(A)) – 42 dB(A) 

Active recreation 
area (soccer club) 

-  65 dB(A) 

Note 1: Minimum rating background level across all monitoring sites used for conservatism. 

For each construction scenario, the potential noise impacts on the surrounding 
sensitive receivers have been predicted. Noise modelling was undertaken using 
Computer Aided Noise Abatement (CadnaA). 

Predicted impacts are based on the worst-case scenario of all construction plant and 
equipment operating concurrently. Noise predictions are therefore considered 
conservative. 

Construction vibration 

Human comfort 

Human comfort vibration criteria have been set with consideration to Assessing 
Vibration: A Technical Guideline (DEC, 2006). British Standard BS 6472 – 1992, 
Guide to Evaluation of Human Exposure to Vibration in Buildings (1 Hz to 80 Hz) is 
recognised by OEH as the preferred standard for assessing the ‘human comfort’. 
When assessing the impact of construction activities BS 5228.2 – 2009, Code of 
Practice for noise and vibration control on construction and open sites: Part 2 
Vibration, recommends the use peak vibration values (measured as mm/s) as 
guidance values. These guidance values are presented in Table 6-6 below with 
corresponding human comfort effects. BS 5228.2 also recognises that higher 
vibration levels are tolerable for short-term construction projects as undue restriction 
on vibration levels can substantially prolong construction works and result in greater 
annoyance. 
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Table 6-6 Vibration guidance values corresponding to human comfort levels (BS 
5228.2) 
Vibration 
level 
(mm/s Peak) 

Human comfort effect 

0.14 mm/s Vibration might be just perceptible in the most sensitive situations for 
most vibration frequencies associated with construction. 

0.3 mm/s Vibration might be just perceptible in residential environments. 
1.0 mm/s It is likely that vibration at this level in residential environments will 

cause complaints, but can be tolerated if prior warning and 
explanation has been given to residents. 

10 mm/s Vibration is likely to be intolerable for any more than a very brief 
exposure. 

Building structural damage criteria 

Currently, there is no Australian Standard that sets the criteria for the assessment of 
building damage caused by vibration. Guidance of limiting vibration values is attained 
from reference to German Standard DIN 4150-3: 1999 Structural Vibration – Part 3: 
Effects of vibration on structures. These values have been summarised below in 
Table 6-7.  

Table 6-7 Guidance values for short term vibration on structures (DIN 4150-3) 

Type of structure 

Guideline values for velocity (mm/s) 
1 Hz to 10 
Hz 
 

10 Hz to 50 
Hz 

50 Hz to 100 
Hz1 
 

Buildings used for commercial 
purposes, industrial buildings, and 
buildings of similar design 

20 20 to 40 40 to 50 
 
 

Dwellings and buildings of similar 
design and/or occupancy 

5 5 to 15 

 

15 to 20 

 
Structures that, because of their 
particular sensitivity to vibration, 
cannot be classified under either 
of the above and have great 
intrinsic value (eg listed 
buildings under preservation 
orders) 

3 3 to 8 8 to 10 

Note: 1. At frequencies above 100 Hz the values given in this column may be used as minimum values. 

Operational noise  

Operational noise criteria 

The Road Noise Policy (DECCW, 2011) provides non-mandatory traffic noise 
assessment criteria for residential receivers near new roads and redevelopments of 
existing roads. The target levels should aim to be achieved at project opening and 10 
years after project opening. For the purposes of this noise assessment the projected 
assessment years are 2021 and 2031 respectively.  

The proposal includes a new corridor through green-fields between Veron Road and 
South Street. The corridor then follows along South Street to Richmond Road. South 
Street is currently an unclassified local road. The Road Noise Policy new arterial road 
criteria have been applied for this assessment. The Road Noise Policy road traffic 
noise assessment criteria (db(A) at residential receivers for arterial and sub-arterial 
roads are summarised in Table 6-8 below.  
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Table 6-8 Road Noise Policy road traffic noise assessment criteria dB(A) 
Land use Type of project Assessment criteria  

(external dB(A)) 
Relative increase 
criteria 

Day-time 
(7 am to 
10pm) 

Night 
(10 pm to 

7am) 
Residential 
receiver 

Existing 
residences 
affected by 
noise from new 
road corridors. 

LAeq(15hr) 55 
 

LAeq(9hr) 50 
 

The total traffic noise 
level increase 
relative to the ‘no 
build’ year of less 
than 12 dB(A) 

Open space 
(active use) 

-  LAeq(15hr) 60  
(when in 
use) 

-  - 

The Road Noise Policy states that “the contribution from the new road project refers 
to the noise from the new road project alone and not the total level of road traffic 
noise”. Therefore when assessing against the new road criteria, only noise levels 
from this proposal are considered and noise levels from the existing traffic network 
are not considered.  

The Road Noise Policy relative increase criteria assess any increase in the total 
traffic noise level at a receiver due to the proposal. The relative increase criteria is 
exceeded if the ‘build option’ noise levels increase by more than 12 dB(A) above the 
‘No-build option’ noise levels. The 12 dB(A) relative increase criteria are not 
applicable to local roads. The Road Noise Policy requires residential receivers to be 
considered 600 metres from the road centre line for the assessment of the relative 
increase criteria, which is applicable to new roads for this proposal.  

Residences experiencing exceedances of the road traffic noise assessment criteria 
or the relative increase criteria should be considered for mitigation measures. It is 
important to note that the Road Noise Policy also recognises, “in assessing feasible 
and reasonable mitigation measures an increase of up to 2 dB(A) represents a minor 
impact that is considered barely perceptible to the average person.” 

Operational noise modelling methodology 

Noise predictions were made for the following cases: 

• Build 2021 and Build 2031 (Schofields Road and associated tie-ins). 

• Build 2021 and Build 2031 (Total traffic noise). 

• No-build 2021 and No-build 2031 (assumes Schofields Road Stage 2 
development is complete). 

A comparison of traffic volumes between the ‘Build’ and ‘No-build’ options indicates 
that when Stage 3 of the Schofields Road extension becomes operational, the traffic 
volumes on the surrounding road network (Veron Road, Argowan Road, Grange 
Avenue, Carnarvon Road and Fermoy Road) would generally be reduced or not 
increase significantly. 
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The 2013 volumes have been based on the traffic count data and the forecast 
volumes are based on the Schofields Road Upgrade – Stage 3 Veron Road to 
Richmond Road Traffic Analysis Report (PB, 2012).  The heavy vehicle percentage 
for forecast years have been supplied by RMS and assumed to be five per cent 
which is considered to be conservative when taking into account the overall forecast 
increase in traffic volumes and comparison of other similar roads around Sydney. 

The day-time predicted receiver noise levels for the year 2021 and year 2031 are 
detailed in Appendix D to the noise report in Appendix F, identifying the increase in 
noise between the ‘No-build’ option and ‘Build’ option. The night-time predicted noise 
levels are 6 dB(A) less than the day-time predicted noise levels and since they are 
greater than 5 dB(A) below the day-time noise levels, they are not critical for 
determining noise mitigation treatments.  

As previously mentioned, when assessing the residences affected by noise from the 
new road against the new road noise assessment criteria, only noise level 
contributions from the proposal are considered and noise levels from the existing 
traffic network are not considered. However, when assessing the increase in noise 
levels between the ‘No-build’ and ‘Build’ options the total level of road traffic noise 
should be compared. Therefore the assessment for residences affected by the new 
road corridor has been calculated on:  

• The existing ‘no build’ noise levels.  

• The ‘build’ noise level contribution from the proposal.  

• The total level of road traffic noise including the ‘build’ noise level contribution 
from the proposal and the contribution from the surrounding network.   

6.2.4 Potential impacts 

Construction noise 

The construction plant and equipment required for the proposal is outlined in section 
3.4.3. The associated sound power levels for this equipment during each of the main 
construction activities are outlined in Table 6-9.  

Table 6-9 Construction plant and equipment sound power levels (dB(A) re10-12W) 
Scenario Location Equipment Sound 

power 
level 

Earthworks Length of the alignment Scraper 116 
Grader  110 
Roller  113 
Excavator  107 
Backhoe  104 
Truck  107 
Compactor  113 
Water cart  107 

Bridge, 
culvert and 
protection 
slab 
construction 

Bells Creek Bridge, Eastern 
Creek Bridge, protection 
structure over infrastructure and 
cross drainage culverts  
 

50 t mobile crane 104 
200 t mobile crane  108 
Piling rig (Bored) 116 
Concrete pump truck 108 
Concrete agitator  109 
Excavator  107 
Truck  107 

Road 
pavement 

Length of the alignment Asphalt rotomill  116 
Asphalt paver  108 
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Scenario Location Equipment Sound 
power 
level 

Trucks  107 
Concrete pump truck  108 
Concrete paver  108 
Kerbing machine  106 
Concrete agitator  109 

Site 
compounds 
and stockpile 
sites 

(As shown in Figure 1-2) 
 

Excavator  107 
Truck  107 
Hand tools  116 
Generators  100 

Construction activities during recommended standard construction hours are 
predicted to exceed the noise affected construction noise management level at 77 
residential receivers. Construction activities during recommended standard 
construction hours have the potential to exceed the highly noise affected construction 
noise management level at seven residential receivers.   

Construction activities are proposed to be undertaken primarily during the 
recommended standard hours, however, some out-of-hours activities would also be 
required at certain times throughout the 24-month construction period. This is 
necessary to minimise traffic delays and disruption associated with road closures. 
Activities that would occur during the night-time period would generally include utility 
adjustment works, construction of tie-ins with adjoining sections and intersection 
construction activities. These are likely to have noise related impacts which it may 
not be possible to reduce levels to below the noise affected construction noise 
management level. 

Noise impacts from the three main construction activities, earthworks, bridge/ culvert 
construction and, road surfacing would affect the majority of receivers. More detail on 
the number of residences exceeding noise management levels is provided in Table 
6-11.With the exception of a single receiver in NCA4 (affected out of hours only), all 
receivers in NCAs 1 to 5 are above the noise management level for both standard 
and out of hours works. The majority of receivers also exceed the highly noise 
affected level during out of hours works. During standard hours, seven receivers are 
highly affected. These highly affected receivers are within NCA1 and NCA3 and are 
affected during earthworks and road surfacing activities.  

The operation of compound facilities would have the greatest impact on the noise 
catchments in which they are located (NCA1 and NCA3) and would have a greater 
impact when operated outside of standard hours. This would include noise from 
vehicle deliveries and general materials movement and vehicle loading/unloading. 
Relevant safeguards have been included Section 6.2.5 would be implemented to 
manage this impact. 

With consideration to the Road Noise Policy sleep disturbance levels, up to seven 
receivers would be exposed to levels above the 70 dB(A) guideline (five from NCA1 
and two from NCA3) which the Road Noise Policy notes is not likely to significantly 
affect health and wellbeing. The greatest number of receivers would be affected 
during earthworks and road surfacing activities.  
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Construction traffic noise 

As noted above within Section 6.1.2, it is anticipated that around 90 heavy vehicles 
would access the site daily during the busiest construction phase, resulting in around 
180 heavy vehicle movements per day. This represents a 50 per cent increase in 
existing daytime heavy vehicle movements. 

The construction traffic route has not yet been developed however it is anticipated 
that the majority of the proposal would be constructed with traffic and access 
maintained along Schofields Road and the surrounding road network. Construction 
vehicles would typically use major arterial roads such as Richmond Road and 
Schofields Road however some local road access would be required on South Street 
and potentially some other local roads. 

The additional construction traffic generation is predicted to increase noise emission 
levels by less than 0.1 dB(A) on major arterial roads and less than 2 dB(A) on other 
roads. This level of increase (<2 dB(A)) is not considered significant. 

Potential cumulative construction noise impacts are addressed within Section 6.14.  
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Table 6-10 Range of predicted construction noise levels for each construction activity at each noise catchment   
Noise Catchment  Earthworks 

Min to max dB(A)  
Bridge/ culvert construction 
Min to max dB(A) 

Road surfacing 
Min to max dB(A) 

Use of compound facilities 
(throughout) 
Min to max dB(A) 

NCA 1 64 to 79 49 to 72 62 to 78 31 to 53 

NCA 2 46 to 71 52 to 67 46 to 71 34 to 43 

NCA 3 63 to 75 58 to 73 61 to 74 33 to 40 

NCA 4 51 to 59 44 to 59 49 to 57 32 to 43 

NCA 5 50 to 67 56 to 69 49 to 66 40 to 62 

 
Table 6-11 Number of receivers exceeding noise management levels for each construction activity at each noise catchment  

NCA Management levels LAeq(15min) dB(A) Earthworks 
Bridge/culvert 
construction Road surfacing Compounds 

NCA1                  
(12 receivers) 

Highly noise affected 75dB(A) 5 0 5 0 
Noise affected (day) 47dB(A) 12 12 12 3 
Noise affected (night) 42dB(A) 12 12 12 4 

NCA2                    
(26 receivers) 

Highly noise affected 75dB(A) 0 0 0 0 
Noise affected (day) 47dB(A) 24 26 24 0 
Noise affected (night) 42dB(A) 26 26 26 3 

NCA3                  
(9 receivers^) 

Highly noise affected 75dB(A) 2 1 2 0 
Noise affected (day) 47dB(A) 9 9 9 0 
Noise affected (night) 42dB(A) 9 9 9 0 

NCA4                    
(20 receivers) 

Highly noise affected 75dB(A) 0 0 0 0 
Noise affected (day) 47dB(A) 20 19 20 0 
Noise affected (night) 42dB(A) 20 20 20 2 

NCA5                    
(11 receivers) 

Highly noise affected 75dB(A) 0 0 0 0 
Noise affected (day) 47dB(A) 11 11 11 4 
Noise affected (night) 42dB(A) 11 11 11 9 

(^ NCA3 has 8 total receivers, one location was captured twice with front and rear measurements made) 
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Construction vibration 

The predicted ground vibration levels for typical construction equipment at various 
distances are shown in Table 6-12 based on data from the Environmental Noise 
Management Manual.  

Table 6-12 Typical vibration levels at distances (mm/s peak) 

Plant item 
 

Distance from source 

10 m 20 m 50 m 100 m 

15 t roller 7 to 8 3.8 1.5  0.8 

7 t compactor 5 to 7  3.0 1.2 0.6 

Dozer 2.5 to 4  1.6 0.7 0.3 

Backhoe 1.0  0.5 0.2 0.1 

Pavement 
breaker 

4.5 to 6  2.6 1.1 0.5 

With consideration to human comfort, vibration levels, where rolling and compacting 
activities occur within 50 metres of adjacent residences, have the potential to be 
intrusive for some activities. Where earthworks occur within 20 metres of adjacent 
residences there is the potential that the vibration level could be intrusive for 
earthwork and pavement breaking activities.  

Bored piling is proposed for bridge construction and does not produce any significant 
vibration unlike impact piling.  

With consideration to structural damage vibration impacts, the expected magnitude of 
ground vibrations should not be sufficient to cause damage if the equipment operates 
at distances greater than 10 metres from the buildings.  

Residential receivers within the above buffer distances are identified in Table 6-13. 

Table 6-13 Residential receivers within 50, 20 and 10 metres of construction 
footprint 
Noise catchment area Residences within 50 

m of the construction 
footprint 

Residences within 20 
m of the construction 
footprint 

Residences within 10 
m of the construction 
footprint 

NCA1 162 South St 
161 South St 
155 South St 
149 South St 
137 South St 
130 South St 
92 South St 
86 South St 
23 South St 

161 South St 
155 South St 
137 South St 
130 South St 
92 South St 
23 South St 

161 South St 
155 South St 
137 South St 
92 South St 
23 South St 

NCA2 - - - 

NCA3 46 Angus Road 
240 Carnarvon Road 
225 Carnarvon Road 
207 Carnarvon Road 

240 Carnarvon Road - 

NCA4 - - - 

NCA5 24 Veron Road - - 
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Operation 

The predicted noise levels indicate that several residential receivers in the study area 
exceed the road traffic noise assessment criteria.  

The road traffic noise levels are generally predicted to increase from the year 2021 to 
the year 2031 and the day-time noise levels are generally predicted to be 6 dB(A) 
greater than the night-time noise levels. Therefore the day-time year 2026 predictions 
are the dominating assessment noise levels, which influence the requirements for 
mitigation treatments.  

Twenty-two residences have been identified to be considered for architectural 
treatments where reasonable and feasible (refer Table 6-14). For this proposal, 
reasonable and feasible noise mitigation options are limited to offering architectural 
treatments to the owners of the identified residential receivers only when the 
buildings are in a satisfactory state of repair and are not earmarked for 
redevelopment within the short term.  

It is recommended that the residences identified in Table 6-15 be considered for 
architectural treatments in accordance with the Environmental Noise Management 
Manual where reasonable and feasible.  

The predicted noise levels at the South Street soccer field active recreational area 
range between 57 dB(A) and 65 dB(A) LAeq(15hr) during the day-time period which is 
considered the period when it would be in use. The active recreational area criteria 
are exceeded on the half of the soccer field closest to Schofields Road. 
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Table 6-14 Properties identified for consideration of feasible and reasonable noise mitigation (all noise measurements in dB(A)) 
Receiver Day-

time 
base 
criteria 
LAeq(15hr) 

Year 2031 (day-time) Exceedance of new 
road noise criteria 
LAeq(15hr) 

LAeq(15hr) noise 
levels increase by 
greater than 2.0 
dB(A) 

LAeq(15hr) noise 
levels increase by 
greater than 12.0 
dB(A) 

LAeq(15hr) acute noise 
exposure (≥65 
dB(A) 

  No build Build 
(from 

project) 

Built 
(Total) 

Increase 2021 2031 2021 2031 2021 2031 2021 2031 

NCA1 – 15 South Street 55 55 58 58 2.8 - 2.6 yes yes - - - - 
NCA1 – 23 South Street 55 63 68 68 5.0 8.6 12.9 yes yes - - - yes 
NCA1 – 28 South Street 55 55 59 59 3.9 - 3.5 yes yes - - - - 
NCA1 – 39 South Street 55 55 57 58 2.5 - 2.4 yes yes - - - - 
NCA1 – 130 South Street 55 62 64 64 2.7 3.8 9.3 yes yes - - - - 
NCA1 – 137 South Street 55 61 65 65 3.6 5.3 9.6 yes yes - - - yes 
NCA1 – 149 South Street 55 62 66 66 4.4 6.5 11 yes yes - - - yes 
NCA1 – 155 South Street 55 66 73 73 6.5 13.1 17.6 yes yes - - yes yes 
NCA1 -161 South Street 55 63 67 67 4.2 7.7 12.1 yes yes - - - yes 
NCA1 – 162 South Street 55 63 66 66 3.0 6.7 11.2 yes yes - - - yes 
NCA2 – 3 Kerry Road 55 51 60 60 9.2 1.7 5.2 yes yes - - - - 
NCA2 – 7 Kerry Road 55 51 58 58 7.2 - 2.8 yes yes - - - - 
NCA2 – 17 Kerry Road 55 51 56 57 5.8 - 1.0 yes yes - - - - 
NCA2 – 21 Angus Road 55 51 58 58 7.5 - 2.8 yes yes - - - - 
NCA2 – 26 Angus Road 55 52 59 60 7.1 0.8 4.4 yes yes - - - - 
NCA2 – 58 Angus Road 55 53 56 56 2.5 - 0.5 yes yes - - - - 
NCA3 – 30 Angus Road 55 55 59 59 3.8 0.6 4.1 yes yes - - - - 
NCA3 – 225 Carnarvon Road 55 60 62 62 2.2 3.9 6.9 yes yes - - - - 
NCA3 – 240 Carnarvon Road 55 58 61 61 3.1 2.4 6.3 yes yes - - - - 
NCA5 – 23 Veron Road 55 55 58 58 2.5 - 2.1 yes yes - - - - 
NCA5 – 30 Veron Road 55 55 61 61 5.8 1.6 5.3 yes yes - - - - 
NCA5 – 31 Veron Road 55 59 61 61 2.3 2.4 6.1 yes yes - - - - 
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Table 6-15 Residential receivers considered for architectural treatment 
recommendations 

Residences  
 

Reason for 
treatment 
 

Discussion 
 

23 South Street 
137 South Street 
149 South Street 
155 South Street 
161 South Street 
162 South Street 

Acute noise 
exposure 
 

An assessment of reasonability and feasibility 
for noise mitigation treatments would be 
completed during detailed design and would 
give consideration to the state of repair, 
ownership status and the likelihood of the 
redevelopment of the residential site. 

15 South Street 
28 South Street 
39 South Street 
130 South Street 
3 Kerry Road 
7 Kerry Road 
17 Kerry Road 
21 Angus Road 
26 Angus Road 
58 Angus Road 
30 Angus Road 
225 Carnarvon Road 
240 Carnarvon Road 
23 Veron Road 
30 Veron Road 
31 Veron Road 

Exceedance 
of new road 
criteria 
 

An assessment of reasonability and feasibility 
for noise mitigation treatments would be 
completed during detailed design and would 
give consideration to the state of repair, 
ownership status and the likelihood of the 
redevelopment of the residential site. 
 

86 South Street 
92 South Street 
63 Argowan Road 
69 Argowan Road 
75 Argowan Road 

Requiring 
treatment as 
part of the 
Stage 2 
Schofields 
Road 
upgrade 
 

These residences will only be impacted 
temporarily until the Stage 3 Schofields Road 
Project is completed. 
An assessment of reasonability and feasibility 
for noise mitigation treatments would be 
completed during detailed design and would 
give consideration to the state of repair, 
ownership status and the likelihood of the 
redevelopment of the residential site. 

Maximum noise level assessment  

The current maximum noise levels exceed the LAeq(9hr) noise levels by more than 15 
dB(A) and are above 65 dB(A) on several occasions per night. The LAmax and LAeq(9hr) 

noise levels during the night-time period (10 pm to 7 am) at the monitoring locations 
are summarised in Table 6-16. 
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Table 6-16 Summary of maximum noise levels; dB(A) 

Noise 
monitoring 
location 
 

LAmax 
range 

 

LAeq(9hr) 
 

Highest 
LAmax - 
LAeq(9hr) 
 

LAmax - 
LAeq(9hr) 
average 
 

Number of LAmax 

events > 65 
dB(A) and 15 
dB(A) above 
LAeq(9hr) 

Location 1: 
214 
Carnarvon 
Road 

53 to 74 55 19 14 15 

Location 2: 
15 South 
Street 

45 to 77 53 24 15 18 

Location 3: 
136 South 
Street 

50 to 70 53 17 11 6 

Location 4* -  -  - - - 
*Note that there was no significant existing road traffic noise exposure at noise monitoring 
location 4 therefore the results have not been presented.  

There is the potential that the signalised intersections at Carnarvon Road and 
Fermoy Road could increase maximum noise levels and areas with no existing road 
traffic noise exposures would experience increased impacts. However in general the 
road design is likely to reduce the maximum noise levels due to the following:  

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

• Implementation of recommended mitigation treatments detailed in Table 11 in 
the Noise and Vibration Assessment Report (Appendix F).   

• Proposed acquisitions of residences in close proximity to the design alignment. 

The assessment of noise impacts for future development in the study area has not 
been included as part of the specialist study as it is not relevant to this proposal and 
is a matter for the future developers, DP&I and Council in accordance with the 
relevant development guidelines. 

Operational noise mitigation options 

Practice note four (iv) of the Environmental Noise Management Manual provides 
guidance for selecting “Feasible and Reasonable’ noise mitigation measures for 
reducing road traffic noise impacts at residences. For this proposal it has been 
considered reasonable to include noise mitigation options when any of the following 
criteria are met:  

• The contribution from the new road proposal exceeds the Road Noise Policy 
new road criteria.   

• The relative increase criteria is exceeded (total noise levels increase by more 
than 12 dB(A)).  
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• There is existing road traffic noise exposure above the noise assessment 
criteria and the ‘build option’ noise levels are more than 2 dB(A) above the ‘no-
build option’ noise levels.  

• When there is existing road traffic noise exposure and the ‘build option’ noise 
levels are above the acute 65 LAeq(15hr) day-time and 60 LAeq(9hr) night time noise 
levels.  

The Environmental Noise Management Manual recommends that noise barriers are 
not appropriate when there are three or fewer isolated grouped residences. Since the 
residences in the study are not grouped then noise barrier options have not been 
considered for this proposal. In addition, the Blacktown City Council Growth Centre 
Precincts Development Control Plan (2010) promotes streetscapes as a key attribute 
of the Schofields Road corridor and prohibits the use of noise walls or privacy fences 
fronting the road corridor.  

The proposal includes landscape treatments which are entirely for visual purposes 
and not for noise mitigation. This is because “vegetation screening provides 
negligible noise reduction. Dense vegetation provides about 1 dB(A) reduction per 10 
metres of dense vegetation (RTA 2001), and to the human ear the change would 
need to be 3 dB(A) to be perceptible. At low speeds (< 80 km/h) road traffic noise is 
dominated by engine and exhaust noise. Since low-noise asphalt pavements (such 
as open grade asphalt or stone mastic asphalt) only reduce tyre noise, they have not 
been considered for this proposal. 

For this proposal all available road design opportunities for reducing noise impacts 
have been applied limiting remaining feasible and reasonable noise mitigation 
options to architectural treatments. Architectural treatments can be provided to 
reduce noise impacts at the residences when noise barriers are not practical, which 
is the case for this proposal. Page 19 of the Environmental Noise Management 
Manual states that, “the mitigation measures should be designed to achieve the 
internal noise levels that would have prevailed had the external traffic noise criteria 
been able to be achieved. Most buildings will achieve an internal noise level 10 dB(A) 
below the external noise level with the windows open, without providing additional 
treatment.” 

The Environmental Noise Management Manual also prescribes treatments to include 
items such as providing fresh air ventilation, sealing wall vents and upgrading 
window and door seals in the facades of the bedrooms and living areas exposed to 
road traffic noise. With consideration to the Environmental Noise Management 
Manual this is expected to provide up to 10 dB(A) additional mitigation. 

For this proposal reasonable and feasible noise mitigation options are limited to 
offering architectural treatments to the owners of the identified residential receivers 
above only when the buildings are in a satisfactory state of repair and are not 
earmarked for redevelopment within the short term. Prior to treatment a review of the 
state of repair, ownership status and the likelihood of the redevelopment of the 
residential site should be undertaken.  

Note that seven residences on South Street, Veron Road and Argowan Road have 
already been recommended for treatment as part of the Stage 2 project, subject to 
detailed design and review of the findings of this report. These residences are 
predicted to be impacted temporarily until the Stage 3 Schofields Road Project is 
completed. 
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The mitigation of noise for future development is not relevant to this proposal and is a 
matter for developers, the Department of Planning and Infrastructure and Council. 
Development guidelines have been set by the Growth Centres Framework to 
regulate building setback distances, building type and design and prohibit the need 
for noise barriers. The Growth Centres Framework was formulated by stakeholders 
from a range of government agencies, including local councils, the then Department 
of Planning and the then Department of Environment and Conservation. 

Maximum noise level 

For continuous rather than intermittent traffic flow, the RMS Environmental Noise 
Management Manual 2001 recommends LAmax noise pass-by events may lead to 
sleep disturbance if the LAmax noise levels exceeds the LAeq noise level by more than 
15 dB(A) when the LAmax noise levels is greater than 65. The RMS Environmental 
Noise Management Manual 2001 advises that the maximum noise level can be used 
as a tool to prioritise and rank mitigation strategies, but should not be applied as a 
decisive criterion in itself.  
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6.2.5 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Noise and 
vibration 

• A Construction Noise and Vibration Management Plan (NVMP) would be 
 prepared as part of the CEMP. This plan would include but not be limited 
 to: 

o A map indicating the locations of sensitive receivers including 
residential properties. 

o A quantitative noise assessment in accordance with the EPA Interim 
Construction Noise Guidelines (DECCW, 2009) 

o Management measures to minimise the potential noise impacts from 
the quantitative noise assessment and for potential works outside of 
standard working hours.  

o Mitigation measures to avoid noise and vibration impacts during 
construction activities including those associated with truck 
movements. 

o A process for assessing the performance of the implemented 
mitigation measures. 

o A process for documenting and resolving issues and complaints. 
o A noise and vibration monitoring program for sensitive receivers. 
o A process for updating the plan when activities affecting construction 

noise and vibration change. 
o Identify in toolbox talks where noise and vibration management is 

required 
o Implementation of EPA Interim Construction Noise Guidelines 

(DECCW, 2009) 

Contractor Pre-construction 

Noise and 
vibration 

• Consider construction compound layout so that primary noise sources are at 
a maximum distance from sensitive receivers (primarily residential 
receivers), with solid structures (sheds and containers) placed between 

Contractor Pre-construction 
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Impact Environmental safeguards Responsibility Timing 

sensitive receivers and noise sources (and as close to the noise sources as 
is practical). 

Noise and 
vibration 

• Locate compressors, generators, pumps and any other fixed plant as far 
from residences as possible and behind site structures. 

• Alternatives to reversing alarms reversing alarms will be considered for site 
compound equipment subject to OHS compliance requirements and risk 
assessments. 

• Vehicle delivery times will be scheduled where feasible to the recommended 
construction hours to minimise noise impacts from heavy vehicle 
movements and deliveries. 

Contractor Construction 

Noise and 
vibration 

• During the detailed design stage of the proposal, further investigations of all 
feasible and reasonable mitigation options would be undertaken for affected 
receivers in accordance with the Road Noise Policy (DECCW 2011) and 
RMS’s Environmental Noise Management Manual Practice Note 4 (RTA 
2001). 

RMS Pre-construction 

Noise and 
vibration 

• Where practicable, any mitigation measures provided to control operational 
noise impacts shall be implemented as early as practicable to also provide a 
benefit during some of the construction phase. 

RMS Pre-construction 

Noise and 
vibration 

• A post-construction noise monitoring program (including simultaneous traffic 
counts) will be undertaken in accordance with the RMS Environmental Noise 
Management Manual within 6 to 12 months of opening once traffic flows have 
stabilised in order to verify the noise assessment. 

RMS Operation 

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. 

• Communications material such as the project website and community 
notification would include a contact person and phone number to enable 

Contractor Construction 
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complaints to be received and responded to. 

Noise and 
Vibration 

• A vibration assessment is to be prepared and included in the NVMP.  The 
vibration assessment is to include: 
o Assessment of the potential vibration impacts on sensitive receivers due 

to vibration. 
o Detail which sensitive receivers will have building condition surveys 
o Outline a monitoring program.  

• Where there is a potential for vibration to impact on sensitive receivers: 
o Potentially impacted residents will be informed of the nature and duration 

of works and provided contact details for the contractor. 
o Compliance vibration monitoring will be undertaken and documented in 

accordance with the NVMP procedures. In the case that exceedances 
are detected, the situation would be reviewed in order to identify means 
to minimise the impacts to residences.  

o In terms of human comfort criteria, measures may include modifications 
of construction methods and respite periods. 

Contractor Construction 

Noise and 
Vibration 

• Building condition surveys will be undertaken for buildings within 20 metres of 
construction works. A copy of the report will be sent to the landholder. 

• In the case that exceedances are detected for noise and vibration monitoring, 
the situation would be reviewed in order to identify means to minimise 
impacts to residents and the appropriate changes made and the NVMP 
updated accordingly. 

Contractor Pre-construction, 
construction 

 

Noise and 
Vibration 

• The environmental induction program will include specific noise and vibration 
issues awareness training including, but not limited to, the following: 
o Avoiding use of radios during work outside normal hours. 
o Avoiding shouting and slamming doors. 

Contractor Pre-construction, 
construction 
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o Where practical, operating machines at low speed or power and 
switching off when not being used rather than left idling for prolonged 
periods. 

o Minimising reversing. 
o Avoiding dropping materials from height and avoiding metal to metal 

contact on material. 



Schofields Road Upgrade Stage 3 – Veron Road to Richmond Road 140 
Review of Environmental Factors 

6.3 Air quality   

6.3.1 Methodology 

The Environmental Protection Authority (EPA) has set air quality assessment criteria 
as part of their Approved Methods for the Modelling and Assessment of Air Pollutants 
in NSW (DEC, 2005). In general, these criteria relate to the total concentration of a 
pollutant in the air and not just the contribution from project-specific sources.  

While the EPA also set criteria for other pollutants from motor vehicles, such as air 
toxics, the pollutants listed in Table 6-17 are key pollutants for road air quality 
assessments.  For each of the key pollutants, an acute (short term exposure) and 
chronic (longer term exposure) criterion has been identified by the EPA.  

Table 6-17 EPA assessment criteria for key pollutants for road air quality 
assessments 

Pollutant Averaging time Criterion 

Carbon monoxide  
Maximum 1-hour average 30 mg/m3 

Maximum 8-hour average 10 mg/m3 

Nitrogen dioxide  
Maximum 1-hour average 246 µg/m3 

Annual average 62 µg/m3 

Particulate matter  
Maximum 24-hour average 50 µg/m3 

Annual average 30 µg/m3 

µg/m3 = micrograms per cubic metre.                   mg/m3 = milligrams per cubic metre. 

The air quality criteria have been used to assess both the existing air quality and the 
potential impacts of the project.  

Operational assessment methodology 

Vehicle emission estimates and dispersion modelling was used to quantify potential 
air quality impacts of the project and included consideration of background air quality, 
future traffic volumes and the proportion of heavy vehicles. 

Review of air quality and meteorological data 

Air quality monitoring can be used to characterise the existing air quality of an area 
and to establish ‘background’ levels. No air quality monitoring has been carried out 
specifically for the project. The EPA operates an air quality monitoring and 
meteorological station at Vineyard, located in the Castle Hill Sewage Treatment 
Plant, off Bandon Road (around 15 kilometres from the proposal). As well as 
meteorological data, the station measures both particulate matter and nitrogen 
dioxide concentrations and is situated in a residential/semi-rural area. Air quality data 
sourced from this location would be representative of the study area. While the 
Vineyard air quality monitoring station does not monitor carbon monoxide 
concentrations, 8-hour carbon monoxide concentrations are measured at Prospect, 
also located within the north-west Sydney region. Regional air quality data for the 
period 1 January 2012 to 1 January 2013 is presented in Table 6-19.  

Traffic forecasts 

Two-hour peak and average daily mid-black and intersection traffic volumes were 
forecast for South Street for the 2021 scenario (open) and the 2031 scenario (10 
years after opening) as part of the traffic analysis undertaken by Parsons 
Brinckerhoff for the proposal (PB, 2012a) (refer to Section 6.1). Traffic counts from 
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South Street between Carnarvon Road and Richmond Road were used for the 2011 
existing case, while the highest predicted traffic numbers from mid-block locations 
were used to ensure a highly conservative analysis for future predictions, being 
South Street between Fermoy Road and Richmond Road. Table 6-18 summarises 
the traffic data used for this assessment.  

Table 6-18 Summary of existing and forecast traffic for 2021 and 2031 

Road 

Existing 
(2011) 

Opening year 
(2021) 

10yrs after 
opening 
(2031) 

1 
hour 
peak 
(per 
lane) 

Maximum 
daily 

volume 

1 
hour 
peak 
(per 
lane) 

Maximum 
daily 

volume 

1 
hour 
peak 
(per 
lane) 

Maximum 
daily 

volume 

South 
Street / 
Schofields 
Road 

Eastbound 
77 1199 545 4823 1297 13530 

Westbound 169 1778 556 6442 957 18005 

Dispersion modelling 

A worst-case analysis of operational air quality has been undertaken for the proposal 
using TRAQ. The Tool for Roadside Air Quality (TRAQ) v1.2 is a tool developed by 
RMS which calculates vehicle emissions and also provides a simple “first pass” 
screening assessment of potential air quality impacts of a new or existing roadway, 
using a conservative approach. Vehicle emission factors from the World Road 
Association are used by TRAQ to estimate vehicle emissions factors for different 
road gradients, vehicle speeds and for vehicles conforming to different European 
emission standards. Existing pollutant levels in the North West Sydney area from 
EPA monitoring stations was included in the TRAQ background air quality database 
and incorporated into the dispersion model. TRAQ uses the CALINE model 
assumptions to provide empirical data for greenhouse gas emissions (CO2-e), CO 
concentrations, NO2 concentrations and PM10 concentrations at varying distances 
from the roadside. These figures have been compared to the OEH air quality 
assessment criteria and can be used to inform air quality assessment and design 
requirements for future stages of project development. This is a conservative 
approach to estimating air quality impacts as does not consider any improvements to 
regional air quality resulting from improved vehicle emissions. 

The TRAQ model was run using worst case conditions in order to achieve a highly 
conservative result, including:  

• Maximum five per cent grade assumed for the entire 2.5 kilometre road length. 

• Maximum peak hour traffic projections along the road length used. 

• Reduced speed of 35 km/h used. 

• Accelerated traffic increases used (2031 scenario modelled at year 2026). 

• Residential environment used. 

• Worst case season for air emissions used. 

• Worst case wind angle used. 

• Cold start emissions included. 
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The following points should also be further noted in relation to the operational air 
quality analysis: 

• Predicted pollutant concentrations from the proposal when added to 
background concentrations are likely to be an over estimation of pollutants as 
the background concentration would include existing regional vehicle emission 
concentrations. 

• The highest pollutant concentrations would be near the kerb and 
concentrations would rapidly decrease with distance from the kerb, due to 
dispersion. 

Operational impacts are based on meteorological conditions that increase 
concentrations and therefore on average, carbon monoxide, nitrogen dioxide and 
particulate matter concentrations would be lower than predicted. 

6.3.2 Existing environment 

Land use and sensitive receivers 

Land use in the proposal area comprised mainly rural residential houses, agricultural 
land and some industrial and commercial premises. The area also included a number 
of parks and open spaces. Sensitive receivers of potential air quality issues included 
low density residential properties, local businesses, and a number of educational 
institutions including Hopskotch child care centre, Schofields Public School, Marsden 
Park Public School, St Joseph’s Primary School (Figure 6-2). 

Activities including the burning of fossil fuels, land clearing, industrial activities, the 
use of motor vehicles and boats, consumption of household energy, and lawn 
mowing generate many pollutants of air, both locally and regionally. 

Climate and meteorology 

The region is characterised by mild to warm summers and cold winters. Climate 
statistics have been collected by the Bureau of Meteorology (BoM) for the Seven 
Hills weather station, located around 9 kilometres from the site (Figure 6-2), since 
1950. The data reveals that December is typically the warmest month, with a mean 
daily maximum temperature of 28.4 degrees, and July is the coolest month with 
mean daily minimum temperature of 4.5 degrees. Rainfall data shows that February 
is typically the wettest month with a mean rainfall of 117.3 millimetres over 11.1 days 
and the driest month is July with a mean rainfall of 43.8 millimetres over 7.1 days. 
The average annual rainfall is 917.5 millimetres with an average of 110.7 days of rain 
each year (BOM, 2013). 

Local wind patterns play an important role in the transportation and dispersion of air 
pollutants. Wind data from the Seven Hills weather station indicates that the mean 
9am wind speed ranges from 1.17 metres per second in April to 1.67 metres per 
second in October and November. Winds are predominantly calm, and from the 
north-west and south-west. 

Wind speed and wind direction data were also obtained from the BoM automatic 
weather station at Richmond RAAF (around 12 km from the proposal) for 2011 
(Figure 6-2). The most common wind directions are from the south south-west to 
south-west; however north-east to east north-easterly winds are also prevalent. The 
site experiences generally light winds with an average annual wind speed of 2.4 
metres per second. The highest seasonal average wind speeds occur during spring; 
averaging 2.6 metres per second with winds frequently from the north-east to east 
north-east and from the south south-west to south-west. During the summer the wind 
direction is highly variable with winds from the north-east to south-west, with wind 
speeds averaging 2.5 metres per second. Autumn has the lowest seasonal average.
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wind speed at 2.2 metres per second with winds frequently from the south south-west 
to south-west. Like autumn, in winter winds commonly come from the south-west. 
The average wind speed in winter is 2.4 metres per second. 

Air quality 

Air quality is highly dependent on the processes of wind, temperature inversions and 
rainfall. To assess potential air quality impacts it is necessary to have information on 
existing pollutant levels in the area in which the project would be likely to contribute 
to these levels. 

Pollutant emissions 

A search of the National Pollutant Inventory undertaken on 15 May 2013 for the 
Blacktown LGA identified 43 air pollutant substances emitted from 25 sources in the 
2011 to 2012 period from industry data and 72 substances emitted from diffuse data 
(SEWPaC, 2013 now Department of Environment).  

Reporting facilities located near to the proposal site include PGH Bricks and Pavers 
on Townson Street Schofields, the northern boundary of which is around 300 metres 
south of South Street opposite the Grange Avenue Reserve, and the Grange Avenue 
LFG (landfill gas) Power Station, the south-western boundary of which is around 600 
metres north west of the western extent of the proposal, near the intersection of 
Richmond Road (Figure 6-2).  

PGH Bricks and Pavers reported a range of emissions including 77,000 kilograms of 
carbon monoxide, 40,000 kilograms of hydrochloric acid, 36,000 kilograms of sulphur 
dioxide, 31,000 kilograms of oxides of nitrogen, 15,000 kilograms of particulate 
matter over 10 micrometres, 3700 kilograms of total volatile organic compounds, and 
3000 kilograms of fluoride compounds in the 2011-12 reporting year. 

The Grange Avenue LFG Power Station reported emissions of 100,000 kilograms of 
carbon monoxide, 30,000 kilograms of oxides of nitrogen, 4000 kilograms of total 
volatile organic compounds, 39 kilograms of sulphur dioxide and 0.026 kilograms of 
mercury and compounds in the 2011-12 reporting year.  

The major emissions in the LGA included carbon monoxide (37,000,000 kilograms), 
total volatile organic compounds (8,200,000 kilograms) and oxides of nitrogen 
(5,200,000 kilograms), with motor vehicles the main emission source of each 
pollutant. Ethanol (840,000 kilograms) from domestic and commercial solvents and 
aerosols and particulate matter 10.0 micrometres (640,000 kilograms) from domestic 
solid fuel burning were also significant. 

The main source of emissions impacting upon air quality in the vicinity of the 
proposal is from motor vehicles on the surrounding road network. 

Regional air quality 

Background regional air quality data for 2012 is assessed against EPA air quality 
criteria in Table 6-19.  All concentrations are well below the relevant criteria. Overall 
the 2012 regional air quality is considered to be good as there were no exceedances 
of relevant air quality criteria.  
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Table 6-19 Background air quality compared against relevant EPA air quality 
criteria 

Pollutant Averaging time Recorded 
concentration 

EPA criterion 

Carbon 
monoxide 

Maximum 1-hour average 0.38  mg/m3 30 mg/m3 

Maximum 8-hour average 2.25 mg/m3 10 mg/m3 

Nitrogen dioxide 
Maximum 1-hour average 102.5 µg/m3 246 µg/m3 

Annual average 12.3 µg/m3 62 µg/m3 

Particulate 
matter 

Maximum 24-hour average 34.3 µg/m3 50 µg/m3 

Annual average 14.4 µg/m3 30 µg/m3 

6.3.3 Potential impacts 

Construction 

The following construction activities could impact air quality: 

• Vegetation clearing. 

• Stripping, stockpiling and managing topsoil. 

• Earthworks, excavation, construction of road and footpaths, leading to the 
creation of airborne dust, particularly in dry and windy conditions. 

• Transport and handling of soils and materials to, from and around the site. 

• Vehicles travelling on unsealed areas. 

• Construction vehicle and machinery exhaust. 

• Application of asphalt and spray painting the road for line marking. 

Dust generation would be the main potential impact to air quality during construction. 
There is potential for dust emissions to cause impacts if activities are located close to 
sensitive receptors, such as residential dwellings and/or local businesses. The 
magnitude of dust impacts would depend on the amount of earthworks involved at a 
particular location, the duration of activities, and the local meteorology at the time, 
particularly the wind speed and direction in relation to sensitive receivers. 

Winds within the proposal area are predominantly from the north-west and south-
west, creating the potential for dust impacts at sensitive receivers to the south-east 
and north-east, including residential receivers. Impacts would include dust settlement 
with the potential for health impacts should substantial dust generation occur. The 
light wind speeds mean it would be unlikely that dust would travel as far as the 
schools and childcare centre to the east of the proposal.  

Emission of fumes from construction vehicles and machinery and odours from the 
application of asphalt and line markings would be short term, temporary impacts.  

Air quality impacts during construction are considered minor due to the short term 
duration and phased approach to the construction activities. The implementation of 
safeguards and management measures described in Section 6.5.3 would also 
minimise impacts.   
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Operation 

The proposal would increase the carrying capacity of Schofields Road to 
accommodate forecast traffic growth from future development of the NWGC, which is 
anticipated to result in an increase of daily vehicle movements along Schofields Road 
from about 3000 to over 30,000 over the next 20 years. This increase in traffic would 
impact on local air quality through vehicle emissions. 

The proposal incorporates a shared pedestrian and cyclist path, as well as bus stops 
connecting the area with local commercial centres and railway stations, providing 
less polluting methods of transportation to the community.  

The model predictions for carbon monoxide, nitrogen dioxide  and particulate matter 
concentrations during operation of the proposal for the 2021 opening year and in 
2031 ten years after opening were all compliant with the relevant EPA criteria, 
including concentrations at the kerb. The modelled carbon monoxide and nitrogen 
dioxide concentrations were well below the criteria. This suggests that air quality 
impacts are at an acceptable level and further, more detailed assessment is not 
required.  

Depending on the anticipated traffic mix, travel speeds and distances from sensitive 
receivers associated with the future proposal, meeting EPA goals for particulate 
matter could conceivably present challenges. However, given the conservatism of the 
model and assumed inputs this is considered unlikely. Further, the proposal includes 
a 3.5 metre wide set-back and shared user pedestrian and cycle path, as well as a 
minimum 2.8 metre wide landscaped verge between the road carriageway and the 
nearest sensitive receptors.  

Based on the highly conservative operational air quality analysis, air quality impacts 
during operations are expected to be negligible. 
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6.3.4 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Air quality • An Air Quality Management Plan (AQMP) will be included in the CEMP to 
minimise the risk of impacts on sensitive receivers. The plan would include but 
not be limited to: 
o A map identifying locations of sensitive receivers. 
o Identification of potential risks/impacts due to the work/activities as dust 

generation activities. 
o Management measures to minimise risk including a progressive stabilisation 

plan. 
o A process for monitoring dust on site and weather conditions. 
o A process for altering management measures as required. 

Contractor Pre-
construction 

Air quality • The management measures within the AQMP would include but not be limited 
to the following: 
o Vehicles transporting waste or other materials that may produce odours or 

dust are to be covered during transportation. 
o Dust will be suppressed on stockpiles and unsealed or exposed areas using 

water trucks, temporary vegetation, soil stabiliser or other appropriate 
practices. 

o Disturbed areas will be minimised in extent and rehabilitated progressively. 
o Speed limits will be imposed on unsealed surfaces. 
o Stockpiles will be located as far away from residences and other sensitive 

receivers as practically possible. 
o 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.  

o Plant, vehicles and equipment will be maintained in good condition and in 

Contractor Construction 
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Impact Environmental safeguards Responsibility Timing 

accordance with manufacturer’s specifications. 
o Plant and machinery will be turned off when not in use.  
o No burning of any timbers or other combustible materials will occur on site. 
o Construction facilities and site sheds will be designed and operated to 

minimise the emission of dust, smoke, and other substances. 
o Wheel wash facilities will be installed to reduce tracking of mud and soil off-

site. 
o Visual monitoring of air quality will be undertaken to verify the effectiveness 

of controls and enable early intervention 
o Work activities will be reprogrammed if the management measures are not 

adequately restricting dust generation 
o Local residents will be advised of hours of operation and duration of works 

and supplied with a contact name and number for queries regarding air 
quality. 
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6.4 Soils, contamination and water quality 

A contaminated land management and geotechnical report (PB, 2012) was prepared 
for the proposal. A copy is attached in Appendix C and a summary is included in the 
discussion below. 

6.4.1 Existing environment 

The land surrounding the proposal is predominantly rural residential with some 
agricultural activity, however strategic plans are currently being developed for future 
residential, commercial and industrial development in the area as part of the NWGC. 
Part of the proposal alignment follows the existing South Street, whilst east of South 
Street to Veron Road the proposal is in greenfields.  

Topography 

The topography of the existing site comprises gently undulating slopes and crests, 
and a considerable area of floodplain in the sections adjacent to Bells Creek and 
Eastern Creek (ngh, 2010). 

Geology and soils 

The 1:100,000 Penrith Geological Series Sheet 9030 (Clark and Jones, 1991) 
indicates that the proposal footprint is typically underlain by the mid-Triassic Bringelly 
Shale from the Wianamatta Group, which comprises shale, carbonaceous claystone, 
laminate, fine to medium lithic sandstone, rare coal and tuff. This formation has been 
known to contain saline groundwater and outbreaks of salt scalds (PB, 2012b).  

The OEH Soil Landscapes of the Penrith 1:100,000 Sheet (Bannerman and 
Hazelton, 1990) indicates that the soil landscape of the proposal area is the 
Blacktown Soil Landscape Group, typically representing residual soil profiles. This 
soil landscape is characterised by gently undulating rises on Wianamatta Group 
shales and Hawkesbury shale. Soils are generally shallow to moderately deep red 
and brown podzolic soils on crests, upper slopes and well drained areas, deep yellow 
podzolic soils and soloths on lower slopes and in areas of poor drainage. 

Geotechnical investigations undertaken for the proposal indicate the local geology 
comprises residual silty clays overlying shale bedrock with minor amounts of topsoil 
and fill material in the upper 0.5 metres of the soil profile. Three geotechnical material 
units were encountered in the boreholes as follows: 

• Topsoil/fill either containing a layer of fill material at a depth of between 0.4 to 
0.6 metres or topsoil to a depth of 0.2 metres to 0.3 metres below ground level. 

• Residual soil at a typical depth of between 1.0 and 2.2 metres below ground. 

• Weathered rock underlying the topsoil/fill and residual soil deposits. 

The boreholes and test pits encountered alluvium, with the bedrock beneath 
comprising siltstone, laminate and shale interbedded with sandstone bands which 
correspond to the various rock types represented by Bringelly Shale. When 
weathered, these formations are likely to contain swelling clays (RMS, 2013b). 

Salinity  

A review of the Salinity Potential in Western Sydney 2002 map (DIPNR, 2003) 
indicated the majority of the proposal footprint has moderate salinity potential, 
meaning saline areas may occur but have not been formally identified, or may occur 
if risk factors change adversely. The Bells Creek and Eastern Creek floodplains and 
creek beds are mapped as having high salinity potential Blacktown City Council also 
noted that the South Creek catchment (which includes Bells Creek and Eastern 
Creek) is affected by salinity, which appears to be increasing (Blacktown City 
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Council, 2013b). Council noted that salinity in Western Sydney is related to through 
flow of water, poor soil drainage, cyclic salt inputs and local soil formations.  

A review of Guidelines to Accompany Map of Salinity Potential in Western Sydney 
(DNR and SMCMA, 2002) indicated that scattered areas of scalding and salinity 
indicator plants have been observed in areas of moderate salinity potential but no 
concentrations have been mapped. It was also noted that salinity has been observed 
to affect buildings in these areas, however this is typically due to localised factors 
that have combined to create a salinity problem at a particular site (DNR and 
SMCMA, 2002).  

Acid sulfate soils 

Acid sulfate soils are unlikely in the proposal footprint as the geology is weathered 
Bringelly Shale and the site is not in a marine or estuarine setting. The Australian Soil 
Resource Information System (ASRIS), queried on 8 May 2013, showed an 
extremely low probability of acid sulfate soils in the proposal footprint (CSIRO, 2013). 
This is supported by the four boreholes drilled on the floodplain of Eastern Creek and 
two near Bells Creek during the geotechnical and site contamination investigation; 
the boreholes encountered alluvial clays which were brownish, red brown and pale 
grey in colour. No dark grey-black or dark brownish grey clays were encountered, 
which are an indication of acid sulfate soils (RMS, 2013b).  

Contamination 

A search of the OEH Contaminated Lands Register was undertaken on 9 May 2013 
for the Blacktown LGA. Two sites with two notices each were listed (one in Kings 
Park, one in Seven Hills). Neither of these sites is located near the proposal.  

Part of the proposal falls within the southern perimeter of the existing Grange Avenue 
Reserve, which is a former landfill site located on the northern side of South Street 
(Figure 3-11). The landfill was operational between 1971-75, and is currently under 
the ownership of Blacktown City Council. The site is no longer operational, but was 
never formally closed (RMS, 2013b). The boundary of the landfill and associated 
facilities covers around 15.3 hectares. The landfill zone was capped following 
cessation of landfill operations. Council completed further capping works at the site in 
2002-2003 using compacted fill. Capping depth ranges from about 200 millimetres to 
six metres.  

Boreholes within the landfill site indicate that the landfill zone is shallow but the 
limited investigation was not able to confirm this (PB, 2012b). Wastes landfilled at the 
site include household rubbish, ash, commercial fill and industrial rubbish such as 
drums, bitumen, tar and roadbase (GHD, 2012). The ground level of the man-made 
mound of the landfill (the top) is around 38 metres Australian Height Datum (AHD), 
which is around five metres above natural ground surface. No landfill material was 
identified within the proposal footprint. 

Four leachate ponds are located in the four corners of the landfill site. Two leachate 
ponds are located in the vicinity of the landfill interface with the proposal (on South 
Street). One is at the south-western corner of the landfill opposite 86 South Street 
and the second is at the south-eastern corner opposite Lot 29 South Street (Figure 3-
11). The proposal would require dewatering of the south-western leachate pond in 
order to relocate it. 

Blacktown City Council developed a Landfill Closure Plan (GHD, 2012), and is 
currently in the process of implementing this plan. The activities proposed in the 
closure plan generally involve remediation works such as regrading to create an even 
capping over the entire fill area and earth bunds around the leachate ponds. The 
remediation works would also include the separation of clean and contaminated 
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water overflows to avoid potential mixing in the road shoulder and leachate ponds. 
Blacktown City Council has advised that they propose to complete these works by 
June 2014. 

RMS contamination investigations 

The geotechnical and site contamination investigation undertaken for the proposal 
(Appendix C) was focussed along the southern perimeter of the landfill site and on 
the South Street side of Grange Avenue. The investigation included: 

• Visual assessment including preliminary assessment of potential sources of 
contamination. 

• Drilling of nine vertical boreholes to a maximum depth of 12 metres and three 
vertical hand augured holes to a maximum depth of 0.6 metres (five of the 
boreholes and one hand auger hole were inside the landfill area). 

• Installation of nine piezometers in the boreholes to allow groundwater 
sampling. 

• Collection of 42 soil samples from the existing ground surface and various 
depths to 2.5 metres (where natural material was encountered). 

• Collection of groundwater samples. 

• Geotechnical laboratory testing of soil samples. 

• Contamination laboratory testing of soil samples and groundwater samples. 

During the investigation a number of potential sources of contamination were 
observed, including uncontrolled fill around roadside areas, adjacent landfill and 
leachate ponds located within the south-western and south-eastern corners of the 
adjacent landfill. Other potential contaminant sources may be associated with vehicle 
emissions and weed or pest control on rural land. 

The asbestos material identified during the site investigations, being a pipe presumed 
to be illegally dumped on the site adjacent to the former Council landfill entrance on 
South Street, would be removed as part of the construction works. 

No visible signs of contamination or vegetation stress were identified during the site 
visit. 

Soil contamination 

Soil samples were collected for professional photoionisation detector (PID) screening 
in the field and contamination assessment of soil pH and salinity parameters, heavy 
metals, other metals, inorganic analytes, petroleum and hydrocarbon contaminants, 
pesticides and asbestos were undertaken. The results are outlined in detail in 
Appendix C. In summary, only moderate concentrations of salts and nutrient were 
detected with minor amounts of polycyclic aromatic hydrocarbons (PAHs) noted in 
only four samples (most likely the result of small amounts of bitumen in soil 
originating from the roadway). The remainder of the PAH results were below 
laboratory detection limits and all other analytes were below their respective 
assessment criteria. Notably, fragments of asbestos containing materials were 
identified in an area of about four square metres adjacent to the former Council 
landfill entrance on South Street. It is presumed that this material has been dumped 
at this location at some time in the past. Analysis of the fibrous cement sheeting 
indicated the presence of chrysotile asbestos (PB, 2012b).   
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Groundwater contamination 

With the exception of mercury, metals analysis reported moderate groundwater 
impacts, with all metals returning a concentration above the adopted assessment 
criteria (ANZECC, 2000) at numerous sites: arsenic (1 site), cadmium (6), chromium 
(2), copper (8), lead (1), nickel (8), zinc (9).  

The concentrations were considered to be consistent with background groundwater 
quality in the area of the proposal and not likely to pose a significant risk to human 
health (particularly as the salinity of the groundwater made it unlikely to be used for 
potable water) (PB, 2012b). 

Water quality 

Water quality in Bells Creek and Eastern Creek and its tributaries was not specifically 
identified in the 2009-2010 State of the Environment Report (Blacktown City Council, 
2010), the last publically available report. However, a summary of the monitoring 
results from the water quality monitoring program undertaken at 22 sites in the LGA 
indicated the following: 

• All sites were within the guideline values of pH. 

• Temperature varied across the sites but was generally within acceptable limits. 

• Guideline levels for turbidity were exceeded at 6 of the 22 sites. 

• The majority of the sites met the guidelines for salinity/electrical conductivity. 

• All sites were oxygen depleted with only one site just within the guideline 
levels. 

• All sites exceeded the guideline levels for phosphates and nitrates. 

• Algal blooms were present as well as other surface scum at some sites. 

6.4.2 Potential impacts  

Construction 

Topography 

The existing site is generally level, however earthworks are required to provide an 
adequate vertical alignment to achieve flood immunity, with more substantial 
earthworks required at culverts and bridge approaches. The cut and fill requirements 
for the proposal are shown in Figure 3-13  and Table 3-5 (Section 3.4.4). Large fill 
embankments across the proposal footprint include: 

• Each approach to Bells Creek bridge. 

• Culvert crossing 370 metres west of Carnarvon Road. 

• Carnarvon Road. 

• Each approach to Eastern Creek bridge. 

The proposal is generally in fill to achieve levels above the 100 year ARI storm level 
at both the Bells Creek and Eastern Creek floodplains. The fill embankments would 
generally be two to three metres in height with side batters at a ratio of 4:1. The 
approaches to the bridge and culvert structures are also in fill to achieve the 100 year 
ARI storm level clearance and to allow clearances for maintenance activities beneath 
the structures and pedestrian and cyclist clearance. The proposal would result in 
around 40,000 cubic metres of cut material and 120,000 cubic metres of fill (including 
imported and select fill), with the majority of cut material being reused on site as fill. 
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The cut and fill embankments would only be noticeable in the immediate vicinity of 
the proposal, and are not considered significant alterations to the existing topography 
from a regional perspective. Overall the proposal would not result in any substantial 
changes to local topography and the vertical alignment would match the existing 
rolling terrain wherever possible, therefore the impact is considered negligible. 

Surface water 

The proposal is located within the floodplains of Bells Creek and Eastern Creek. 
Construction activities associated with the proposal would occur within and proximal 
to the creeks and their tributaries.  

Pollutants such as sediment, soil nutrients and construction waste have the potential 
to mobilise and subsequently enter Bells Creek, Eastern Creek, drainage lines and 
the floodplain storage areas, particularly during high rainfall events, resulting in 
sedimentation of surrounding waterways. Activities which have the potential to 
expose soils and cause erosion and the potential for sedimentation include: 

• Vegetation clearance – particularly grubbing activities near Eastern Creek and 
Bells Creek 

• Excavation activities (refer to cut-fill diagram Figure 3-13) 

• Demolition of existing culverts  

• Construction activities within the floodplain and channels of Bells Creek and 
Eastern Creek including:  

• temporary and permanent creek diversions  

• piling activities 

• bridge and culvert construction  

• utility underboring (at both Bells Creek and Eastern Creek). 

• Importation and stabilisation of fill – particularly within the floodplains 

• Vehicle movements 

• Stockpiling 

• Landscaping 

• Construction of access tracks 

Erosion and subsequent sedimentation resulting from the proposal, if uncontrolled, 
could potential have the following effects: 

• Scour of stream banks due to high discharge velocities and increased flows 

• Declined water quality from the influx of sediment or man-made substances 

• Reduction in photosynthetic productivity of water bodies from increased 
turbidity 

• Reduction in channel habitat from sediment deposition. 

Spillage of fuel, leakage of hydraulic and lubricating oil from plant and equipment, 
and release of rinse water from plant and washing concrete slurries can also lead to 
the pollution of surface water. 
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Introduction of pollutants may cause: 

• Changes to pH, electrical conductivity, dissolved oxygen and temperature. 

• Reduction of light penetration due to increased sediments.  

• Increased sediment load, organic matter, and turbidity. 

• Increased gross pollutants. 

• Introduction of toxic pollutants such as construction fuels, oil, grease and 
chemicals. 

Temporary sedimentation basins would form part of a comprehensive erosion and 
sedimentation control strategy during construction. These are described further in 
Section 3.5.2 and shown in Figure 3-15. With the implementation of the safeguards 
and management measures listed in Section 6.4.3, the risk of erosion and 
sedimentation impacts during construction, and the potential for construction to 
impact water quality in nearby waterways, would be low to moderate. 

Contamination 

Without control measures in place, there would be a risk of soil or water pollution 
from spillage of hazardous materials such as chemicals, oil and fuel. This would 
cause localised soil contamination or off-site impacts to receiving waters. Chemicals 
and fuels for construction would be stored in appropriate bunded storage areas in the 
compound site to minimise these impacts. 

Excavation has the potential to expose contaminated material that would require 
disposal and remediation. Soil contaminants may pose a human health risk including 
construction workers in the vicinity of the site during excavation.  

The site contamination investigation determined there was a low risk of exposing 
potential contamination from site works near the landfill at Grange Avenue Reserve 
that could pose a significant risk to human health and the environment. It was 
considered that the proposal could be undertaken in a safe manner with minimal 
health risks to workers and the environment, provided that works were undertaken in 
accordance with an approved safe work method statement (SWMS), with 
contingencies in place for detection of unknown contamination and waste 
management (PB, 2012b).   

If not managed appropriately, dewatering activities of the farm dam and leachate 
pond have the potential to contaminate the receiving environment. Quality of the dam 
water is unknown. Disposal of dam water would be undertaken in accordance with 
ANZECC Guidelines and the EPA Guideline Local Planning for Healthy Waterways 
using NSW water quality objectives (EPA, 2006). 

Blacktown City Council is currently in the process of implementing the Landfill 
Closure Plan, and has started a 12 month monitoring program to evaluate temporal 
changes in contaminant levels and the effectiveness of the leachate ponds and sub-
surface leachate management measures. Following this investigation, Council 
proposes to drain the leachate ponds to identify leachate capture volume 
requirements and appropriate pond sizing. This would also necessitate associated 
repairs to the sub-surface leachate drainage system.  

If the timing for implementation of the landfill closure plan allows determination of the 
required capacity for the relocated pond prior to RMS construction, RMS would 
review the design to work towards achieving the required volume. In addition, if the 
pond is relocated by Blacktown City Council prior to the commencement of 
construction activities, RMS would contribute to the cost of its relocation.  
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Alternatively, if timing requires RMS to relocate the pond, consideration would be 
given to relocation as part of a separate contract ahead of the main road 
construction. To minimise the potential for contamination of the receiving 
environment during dewatering, a dewatering procedure for the leachate pond would 
be prepared and would comply with RMS Technical Guideline - Environmental 
Management of Construction Site Dewatering. A water sampling and testing regime 
would be implemented to validate water quality prior to and (if required) during 
dewatering, to establish appropriate waste disposal methods. 

The Landfill Closure Plan identifies areas of insufficient surface soil capping within 
the landfill. Infiltration of rain water through the surface capping layer and into the 
landfill zone within the landfill would become contaminated, and would accumulate 
somewhere inside the landfill resulting in the formation of leachate build-up. In this 
event, leachate outflow could occur during rain periods. There is the potential that the 
leachate may have infiltrated below the natural ground surface or may traverse 
through surface soils as unsaturated flow, and may emerge as seepage during 
earthworks including excavation on the downstream side of the landfill. The leachate 
may also contaminate surface soils as it passes through.  

Historic evidence, drilling and test pitting results have indicated that the landfill zone 
is unlikely to exist below the proposal site, there is still potential for contaminated 
material to be uncovered during construction. The alignment, which encroaches the 
southern perimeter of the disused landfill, has been designed with due concern to the 
potential environmental and geotechnical impact associated with the landfill (RMS, 
2013b). 

Blacktown City Council advised RMS that the proposed removal of vegetation along 
South Street at the edge of the Grange Avenue Reserve landfill during construction 
works has the potential to affect the integrity of the capping adjacent to the leachate 
ponds (Blacktown City Council, 2012). The proposal does not extend to the capped 
area of the landfill zone and revegetation along South Street would be undertaken in 
consideration of potential root zones and sufficient distance to capped areas of 
landfill. 

The chance of excavation exposing contaminated soil across the proposal footprint is 
moderate, particularly in the vicinity of the landfill on South Street, however, the risk 
of harm to human health from contamination is low.  

Salinity 

Saline soils can have a detrimental effect on vegetation growth and have the 
potential to damage foundations of infrastructure including roads and bridges. 
Changing of the soil profile on-site may expose more reactive and saline soils and 
salinity can make soils unsuitable for reuse.  

Excavation works would occur in areas of moderate salinity potential. Saline soils 
would be considered in the detailed design of the road with respect to damage to 
infrastructure and the suitability of excavated material for fill. 

Removal of large areas of vegetation has the potential to raise the groundwater table, 
which can increase soil salinity. The proposal would require the removal of 23.53 
hectares of vegetation, the majority of which is non-native. The proposal is not 
anticipated to raise the groundwater table or increase the salinity of soils.  
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Operation 

Topography 

The proposal in its built form is not considered a significant alteration to the existing 
topography from a regional perspective. 

Surface water 

Surface runoff from the road surface, pavement and median including concentrated 
contaminants which have built-up between rainfall events could be transported to 
surrounding watercourses or infiltrate to the groundwater system. Contaminants 
include suspended sediment, heavy metals, oil, grease and other hydrocarbons, 
rubber, plastics, litter, and nutrients from biological matter. These contaminants can 
affect water quality in local creeks including increased sediment loads or levels of 
heavy metals or decay of organic matter and hydrocarbons decreasing dissolved 
oxygen, all of which impact aquatic flora and fauna, increased nutrients causing algal 
growth, and increased levels of litter, oils and grease. 

There would be the potential for accidental spills during operation of the proposal, 
resulting in pollutants, such as fuels and oils, entering the surrounding aquatic 
environment. 

Risks of spills contaminating the receiving environment is considered low as the 
proposal would act as a transit boulevard servicing as a local network distributor 
road, as such the potential for heavy vehicle spills is low. In addition, the proposed 
low posted speed limit and straight road alignment would provide suitable sight 
distances, further reducing the risk of accidents resulting in spills. 

Once constructed, the road would be asphalted with the surrounding corridor 
landscaped and vegetation cover restored, therefore the risk of runoff and 
sedimentation from exposes surfaces during operation would be minimal. The sealed 
road surface, pavement and bridge structures would reduce water infiltration and 
increase the amount and velocity of stormwater runoff. Runoff would be channelled 
into a formal drainage system including kerb and guttering, a buried pipe network, 
table drains, culverts, and swales. 

The pit and pipe network would collect and carry stormwater to minimise surface 
flooding, and ensure the road retains full serviceability during storm events. The pit 
and pipe network would discharge via a headwall culvert prior to discharge to either 
Bells Creek or Eastern Creek. Appropriate scour protection and grass or concrete 
lined swale would be provided at the headwall outlet to convey stormwater to the 
creek lines to reduce the likelihood of scour and sedimentation. Further detail on the 
formal drainage system is included in Section 3.3.6. Final layout and detail would be 
refined during detailed design. 

All cross drainage structures including culverts and bridges would be constructed to 
cater for the 100 year ARI local and regional storm events and would have scour 
protection provided including rip rap rock protection and would be in accordance with 
RMS guidelines. Table drains would capture overland flow that would otherwise flow 
across the road surface, and divert this to receiving waters or nearby culverts. These 
would be established within easements outside of the road corridor and would be 
relinquished once adjacent development occurs, except where the NWTCE is 
proposed, where full acquisition of the easement would be undertaken. Some 
temporary table drains are also proposed on the up-slope of all cut batters and at the 
foot of fill embankments to help prevent erosion and direct overland stormwater flows 
to an appropriate discharge location. The temporary table drains would remain in 
place until the land is developed in the future and permanent arrangements are 
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configured and constructed. Scuppers on bridges would discharge water down the 
piers, with scour protection around the base of each pier.  

Grass stormwater swales would be established between longitudinal road drainage 
outlets and the receiving watercourses outlets to improve water quality from 
stormwater runoff, and planted with appropriate vegetation to promote uptake of 
nutrients and pollutants. A grass swale would also be located in the depressed 
central median section of the road to reduce stormwater runoff and improve water 
quality. Concrete lined swales would be provided where shallow grades are required 
to meet receiving watercourses. Concrete lined swales would be provided to maintain 
a minimum 1.0m/s flow in the swale during frequent storm events for self-cleaning 
purposes. Concrete lined swales allow simpler maintenance after larger storm events 
when silt needs to be removed from the swale. 

The potential for impacts on water quality in nearby waterways during operation is 
considered low with the construction of the proposed drainage system and 
implementation of the safeguards and management measures outlined in 
Section 6.4.3. 

RMS will periodically review groundwater level data obtained from the monitoring well 
data loggers during the detailed design to interpret temporal changes in groundwater 
levels. RMS has undertaken a second round of chemical sampling of groundwater in 
May 2013 and this will be undertaken on an annual basis through to construction to 
ensure work safety standards, environmental standards and construction conditions 
are sufficiently understood and acceptably maintained.  

Contamination 

The proposal is not expected to cause contamination or have an impact on existing 
contamination during operation. 

As discussed above, the potential for spills to contaminate the receiving environment 
is considered low during operation due to the straight alignment and low speed of the 
corridor.  

With the provision of swales and scour protection measures as part of the proposal 
and the implementation of safeguards detailed in Section 6.4.3, for example, the 
preparation of a stabilisation plan for disturbed areas following construction, and 
specifications for design and reinstatement of the leachate pond, the potential for 
ground disturbance to contaminated lands or continuing contamination of receiving 
environments during operation is considered low. 

Salinity 

The proposal is not expected to cause salinity or have an impact on existing saline 
soils during operation. The proposed planting of deep rooted trees in the median 
would assist in reducing the potential for urban salinity. 

 



Schofields Road Upgrade Stage 3 – Veron Road to Richmond Road        158 
Review of Environmental Factors 

 

6.4.3 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Soil and water 
quality 

• During detailed design an Erosion and Sedimentation Management 
Report is to be prepared. The report is to include: 
o Identification of site catchment and sub-catchments, high risk 

areas and sensitive areas. 
o Sizing of each of the above areas and catchments. 
o Proposed staging plans for the project to ensure appropriate 

erosion and sediment controls measures are possible. 
o The likely run-off from each catchment and sub-catchment and 

direction of off and on site water flow. 
o Diversion of off-site water around or through the site or details of 

separation of on-site and off-site water. 
o The direction of runoff and drainage points during each stage of 

construction. 
o The locations and sizing of sediment basins / sumps as well as 

associated drainage. 
o A mapped plan identifying the above. 
o A review process by a soil conservationist and a process for 

updating the report to address any recommendations. 

RMS Pre-construction 

Soil and water 
quality 

• The Erosion and Sedimentation Management Report will be sent to 
the RMS Senior Environmental Officer for review and verification prior 
to the construction tender. 

RMS Pre-construction 

Soil and water 
quality 

• A soil conservationist from the RMS Erosion, Sedimentation and Soil 
Conservation Consultancy Services Register is to be engaged to 
review the Erosion and Sedimentation Management Report and 

RMS Pre-construction 
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Impact Environmental safeguards Responsibility Timing 

conduct routine inspections of the construction works. 

Soil and water 
quality  

• A Soil and Water Management Plan (SWMP) will be prepared as part 
of the CEMP in accordance with the requirements of RMS contract 
specification G38 prior to the commencement of construction. The 
SWMP will also address the: 
o RMS Code of Practice for Water Management, the RMS Erosion 

and Sedimentation Procedure. 
o The NSW Soils and Construction – Managing Urban Stormwater 

Volume 1 “the Blue Book” (Landcom, 2004) and Volume 2 (DECC, 
2008). 

o RMS Technical Guideline:  Temporary Stormwater Drainage for 
Road Construction, 2011. 

o RMS Technical Guideline: Environmental Management of 
Construction Site Dewatering, 2011. 

 
• The SWMP would detail the following as a minimum: 

o Identification of catchment and sub-catchment areas, high risk 
areas and sensitive areas. 

o Sizing of each of the above areas and catchment. 
o The likely run-off from each road sub-catchment. 
o Direction of flow of on-site and off-site water. 
o Separation of on-site and off-site water. 
o The direction of run-off and drainage points during each stage of 

construction. 
o The locations and sizing of sediment traps such as sump or basin 

as well as associated drainage. 
o Dewatering plan which includes process for monitoring, 

Contractor Pre-construction 
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Impact Environmental safeguards Responsibility Timing 

flocculating and dewatering water from site (i.e sediment basin and 
sumps). 

o The staging plans, location, sizing and details of creek alignment 
and realignment controls for scour protection and bank and bed 
stabilisation including those used during construction and long 
term. 

o A mapped plan identifying the above. 
o Include progressive site specific Erosion and Sedimentation 

Control Plans (ESCPs). The ESCP is to be updated at least 
fortnightly. 

o A process to routinely monitor the BOM weather forecast. 
o Preparation of a wet weather (rain event) plan which includes a 

process for monitoring potential wet weather and identification of 
controls to be implemented in the event of wet weather. These 
controls are to be shown on the ESCPs. 

o Provision of an inspection and maintenance schedule for ongoing 
maintenance of temporary and permanent erosion and 
sedimentation controls. 

Soil and water 
quality 

• A procedure will be prepared for dewatering activities to be included 
as part of the SWMP. The dewatering procedure is to comply with 
RMS Technical Guideline - Environmental Management of 
Construction Site Dewatering. The procedure will include at a 
minimum: 
o A map showing areas of the proposal that will require dewatering 

(including the farm dam at Lot 29 South Street and the south-
western leachate pond within the South Street landfill). 

o Detailed description and justification of all selected dewatering 
methods. 

Contractor Pre-construction 
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Impact Environmental safeguards Responsibility Timing 

o Description of onsite water reuse requirements. 
o A map showing proposed discharge locations for any offsite 

discharge. 
o Design requirements for each offsite discharge location to prevent 

erosion at the discharge location or in the receiving environment. 
o Water quality objectives relevant to the type of dewatering activity. 
o Description of the water quality treatment techniques to be used. 
o Water sampling and testing regime to validate water quality prior to 

and (if required) during dewatering, including to establish 
appropriate waste disposal methods. 

o Requirements to manage encounters with groundwater or 
contaminated water. 

Soil and water 
quality 

• A contingency plan will be prepared to manage a potential flood event 
during construction and will outline procedures to reduce risk including 
removal of all plant/equipment and stabilising exposed areas.  

Contractor Pre-construction,  
construction 

Soil and water 
quality 

• Creek diversion would be scheduled during periods of predicted low 
flow to minimise impacts.  All creek diversion would be done in 
accordance to RMS Technical Guideline: Temporary Stormwater 
Drainage for Road Construction. 

Contractor  Construction 

Soil and water 
quality 

• All stockpiles will be designed, established, operated and 
decommissioned in accordance with the RMS Draft Stockpile 
Management Procedures, 2011. 

• Stockpiles are to be located above 20 year flood levels and restricted 
to identified construction compounds, and managed in accordance 
with RMS Stockpile Site Management Guideline, RTA Environmental 
Protection (Management System) QA Specification G36 and RTA 
Vegetation QA Specification R178. 

Contractor Construction 
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Impact Environmental safeguards Responsibility Timing 

• 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: 
o Identification and methodology of techniques for stabilisation of 

site. 
o Identification of area on site for progressive stabilisation. 
o Stabilisation is to be undertaken of areas, including stockpiles and 

batters, exposed for a duration of two weeks or greater. For 
example covering with geotextile fabric, stabilised mulch, soil 
binder or spray grass.   

o Identification of areas on site for progressive permanent 
stabilisation such as implementation of landscaping.   

o Controls are to be implemented at exit points to minimise tracking 
soil and particulates onto pavement surfaces. 

o Any material transported onto pavements will be swept and 
removed at the end of each working shift and prior to rainfall. 

Soil and water 
quality 

• Final layout and detail of the drainage system including swale design 
and scour protection will be refined during detailed design in 
consultation with the RMS Senior Environmental Officer. 

RMS Pre-construction 
 

Soil and water 
quality 

• Existing creek bed material in Bells Creek will be retained for use in 
realigned creek where suitable. 

• Realigned creeks will be progressively stabilised  to avoid potential 
scouring and sedimentation and permanent stabilisation measures 
would be implemented as soon as practicable 

Contractor Construction 

Soil and water 
quality 

• Emergency wet and dry spill kits would be kept on site at all times. 
• All staff would be made aware of the location of the spill kit and trained 

in its use. 
• All  refuelling and storage of fuels, chemicals and liquids are to be 

Contractor Construction 
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Impact Environmental safeguards Responsibility Timing 

within an impervious bunded area within the construction compound, 
sited a minimum of 50 metres away from: 
o Rivers, creeks or any areas of concentrated water flow. 
o Flooded or poorly drained areas. 
o Slopes above 10%. 

• RMS Environmental Incident Classification and Management 
Procedure is to be followed in the event of an incident. 

Soil and water - 
Contamination  

• A Contamination Management Plan will be prepared in accordance 
with the Contaminated Land Act 1997 and relevant EPA Guidelines. 
This plan will form part of the CEMP and will include at a minimum: 
o Contaminated land legislation and guidelines including any 

relevant licences and approvals to be obtained. 
o Identification of locations of known or potential contamination and 

preparation of a map showing these locations.  
o Identification of rehabilitation requirements, classification, transport 

and disposal requirements of any contaminated land within the 
construction footprint. 

o Contamination management measures including waste 
classification and reuse procedures and unexpected finds 
procedures. 

o Monitoring and sampling procedure for landfill seepage (leachate). 
o A procedure for dewatering and disposal of potentially 

contaminated liquid waste. 
o In the event that indications of contamination are encountered 

(known and unexpected, including odorous or visual indicators), 
work in the area will immediately cease until a  contamination 
assessment can be prepared to advise on the need for 

RMS and Contractor  Pre-construction,  
construction 



Schofields Road Upgrade Stage 3 – Veron Road to Richmond Road        164 
Review of Environmental Factors 

Impact Environmental safeguards Responsibility Timing 

remediation or other action, as deemed appropriate. 
o A process for reviewing and updating the plan 

 
• The CMP would be reviewed by RMS Senior Environment Officer and 

RMS Land Management Specialist prior to the commencement of 
works. 

Soil and water - 
Contamination 

• If the south-western leachate pond is relocated by Blacktown City 
Council prior to the commencement of construction activities, RMS will 
contribute to the cost of its relocation. 

• If construction timing requires RMS to relocate the pond, consideration 
will be given to relocation as part of a separate early works contract 
ahead of the main road construction. 

• Additional sampling will be undertaken prior to relocating the south-
western leachate pond to establish appropriate waste disposal 
methods 

• The reinstated pond will be:  
o At least its current capacity. 
o Connected to existing sub-surface leachate capture aggregate 

drains, or have provision for future connection.  
o Lined to prevent ingress of groundwater. 
o Bunded to prevent the ingress of ‘clean’ surface water.  

• RMS will continue to consult  with Blacktown City Council to ensure 
consistency with their Landfill Closure Plan 

• If the security fencing around the south-eastern leachate pond has 
been relocated by Blacktown City Council prior to the commencement 
of construction activities, RMS will contribute to the cost of relocation. 

• If construction timing requires, RMS will consider including fence 

RMS and Contractor Pre-construction, 
construction 
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Impact Environmental safeguards Responsibility Timing 

relocation as an early works package by RMS during the detailed 
design phase. 

Soil and water - 
Contamination 

• A contingency plan for identification of acid sulphate soils will be 
included in the CEMP. 

• If acid sulphate soils are encountered, these would be handled in 
accordance with the CEMP and the RMS Guidance for the 
Management of Acid Sulphate Materials 2005. 

Contractor Construction 

Soil and water - 
Contamination 

• An asbestos management plan will be prepared as part of the CEMP 
and will be in accordance with NSW EPA guidelines (including the 
waste guidelines) and relevant industry codes of practice. The 
asbestos management plan will include but not be limited to: 
o Identification of potential asbestos on site. 
o Procedures to manage and handle any asbestos 
o Outline the mitigation measures for encountering asbestos. 
o Procedures for disposal of asbestos in accordance with NSW EPA 

guidelines (including the waste guidelines) and relevant industry 
codes of practice. 

Contractor Construction 
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6.5 Hydrology and flooding 

6.5.1 Existing environment 

Hydrologic and hydraulic assessment report was prepared by J Wyndham Prince 
(JWP) (2013) for the proposal. A copy is attached in Appendix J and summary is 
presented below. 

Surface water 

The proposal is located in the Hawkesbury Nepean Catchment Management Area. 
There are 17 major creek lines in the Blacktown LGA, which drain into two major 
catchments for the Parramatta River and the Hawkesbury River (Figure 6-3). There 
are three smaller catchments within the major catchments, the Upper Parramatta 
River Catchment, the South Creek Catchment and the Cattai Creek Catchment. The 
proposal falls within the South Creek Catchment, which includes Eastern Creek and 
Bells Creek. There are also a number of wetlands which are both natural and 
constructed throughout the Blacktown LGA, and the Prospect Reservoir which 
supplies water to the Sydney Region.  

The proposal footprint crosses Eastern Creek and Bells Creek, which are both third 
order streams under the Water Management Act 2000. Bells Creek flows in a north-
north easterly direction to join Eastern Creek, which flows into South Creek and then 
into the Hawkesbury River. The proposal also involves two minor crossings of un-
named tributaries to Eastern Creek (refer Figure 1-2). One of these is a small creek 
located at around CH1420 and drains into the existing farm dam at Lot 30 South 
Street. The other is a small ephemeral drainage line located around Ch.2100. 

The State of the Waterways Management Plan 2005 (Blacktown City Council, 2006) 
ranks Bells Creek Catchment as the 14th highest polluting catchment out of the 22 
catchments in the Blacktown LGA and the 14th best overall waterway condition. 
Residential areas were noted to be high exporters of sediment (over 300 tonnes per 
annum). Downstream of Richmond Road the creek has been severely impacted by 
adjoining landowners including blockages due to the incorporation of irrigation weirs 
and the construction of levee banks for flood protection.  

The Eastern Creek catchment, the largest catchment in the LGA, was ranked as the 
15th highest polluting catchment, whilst having the 9th best overall waterway 
condition. Weed invasion and high nutrient loads were present, with development 
pressure threatening to increase deterioration. The creek was viewed as one of 
Blacktown City Council’s primary natural assets, and controls on development were 
expected to ensure no further degradation of the habitat and stream ecology and 
integrity (Blacktown City Council, 2006). 

There are several private farm dams in the vicinity of the proposal. One of these, 
located at Lot  29 South Street, has been observed to have leachate seeping into it 
from the south-eastern leachate pond within the landfill site opposite the property 
(Figure 6-3).  
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Flooding 

Both Bells Creek and Eastern Creek have significant upstream catchments and 
significant flows and flood extents at the location of the proposed works. The existing 
road alignment does not contain any bridges across water crossings. There are a 
number of existing culvert structures that cross South Street. Minimal drainage 
infrastructure exists along South Street with no existing kerb and gutter. Inundation of 
the road and localised flooding occurs during periods of heavy rain. 

Bell Creek runs in a north-south direction through the proposal footprint, and crosses 
South Street in two separate locations via small pipe culverts. The main channel is to 
the east and a smaller secondary channel to the west. Both of these crossings flood 
South Street during storm events. The floodplain is around 280 metres wide, and 
inundation of the existing road is experienced in a five year ARI storm event. 

Eastern Creek runs in a north-south direction though the proposal. The Eastern 
Creek floodplain extends from Carnarvon Road to Veron Road, and is around 700 
metres wide with a very flat hydraulic grade. Inundation of the surrounding area (to 
depths of over 0.5 metres) is experienced in a five year ARI storm event. 

Several RMS site inspections after heavy rain confirmed that the floodplain of Bells 
Creek was subject to local flooding (Figure 6-4), and the floodplain west of Eastern 
Creek near the existing Carnarvon Road/South Street intersection was generally 
waterlogged with widespread shallow floodwater on the ground surface due to the 
generally flat topography (RMS, 2013b).  

 
Figure 6-4 Flood extent South Street at Bells Creek 
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Flood modelling 

GHD was commissioned by the RTA (now RMS) in 2009 to assess the 10-year and 
20-year ARI design flood events to inform the size and design of the proposed Bells 
Creek and Eastern Creek crossings for both the developed and interim undeveloped 
catchment states. 

The catchments for the two creek crossings were modelled using the RAFTS 
hydrological modelling package. The models were developed in accordance with 
Australian Rainfall and Runoff (1987). Modelling of the Eastern Creek crossing 
utilised a new model of Eastern Creek which was developed by GHD, and the Bells 
Creek crossing utilised GHD’s existing model of Bells Creek which had been created 
during development of the Marsden Park Industrial Precinct Stormwater 
Management Strategy, with minor modifications made to some sub-catchment 
boundaries to reflect the location of the creek crossing (GHD, 2010). The MIKE11 
hydraulic modelling package was used to model the creek crossings, extending 
approximately one kilometre upstream and downstream of the proposed crossing 
locations. These models were developed using RMS’s latest ALS topographical data. 

The Eastern Creek channel was well defined at the proposed crossing, however 
flood modelling indicated that 100-year ARI flood flows would exceed the capacity of 
the creek channel and spill into the floodplain adjacent to the creek channel. The total 
modelled flow width in the 100-year ARI event is around 400 metres (Appendix J). 

The channel of Bells Creek was not clearly defined at the proposed crossing. The 
existing creek channel split in two and conveys flows under South Street through two 
culvert groups some 120 metres apart. Modelling results showed that 100-year ARI 
flood flows would overtop the existing road by around 650 millimetres, with a total 
flow width at the crossing location of around 270 metres (GHD, 2010). 

Stream categorisation and riparian assessments were also undertaken for the 
crossings. The creeks were both identified to be third order streams, which are 
headwater streams in the upper reaches of the watershed. The riparian corridor 
widths were then calculated to be 138 metres for the Eastern Creek crossing and 100 
metres for the Bells Creek crossing (GHD, 2010). 

Regional hydrogeology 

The Western Sydney region is underlain by Bringelly Shale formations from the 
Wianamatta Group. This rock is known to contain saline groundwater. There are two 
aquifers operating in Wianamatta shales: 

• The upper aquifer system is the regolith aquifer, which comprises water 
contained within the residual soil and colluvium derived from the shales and in 
the shale weathering profile itself, to a typical depth of three to 10 metres. 

• The lower aquifer system is the shale bedrock aquifer, which occurs below the 
base of weathering.  

Both aquifer systems are not very permeable (PB, 2012b). 

Groundwater  

Groundwater at the Grange Avenue Reserve landfill is anticipated to flow south 
towards Eastern Creek (750 metres from the site). The site may also be connected to 
ponds that surround the site by shallow through-flow (PB, 2012b). 

Standpipe piezometers were installed into 12 boreholes out of 16 drilled across the 
proposal site (nine drilled by PB as part of their geotechnical and site contamination 
investigation in 2012, and another seven drilled by RMS). Hobo water level data 
loggers monitored fluctuation in groundwater levels between June and October 2012, 
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and groundwater hydrographs were produced to show the fluctuations of 
groundwater levels against daily rainfall recorded at Box Hill (around five kilometres 
from the proposal), the nearest recording station to the site. The hydrographs for all 
piezometers showed that groundwater levels rose and peaked in response to the 
highest daily rainfall recorded (43 millimetres), with varied response times (RMS, 
2012b). 

The depths of the highest groundwater level (ie peaks) ranged between 1.08 and 
9.56 metres below ground level across the piezometers. Two measurements were 
recorded above ground surface (0.04 and 0.16 metres). In both cases the 
piezometers had been installed in alluvium, within the floodplains of Bells Creek and 
Eastern Creek respectively. The data logger near the existing Bells Creek discharge 
culvert recorded many peaks believed to be associated with the flood peaks in the 
creek channel in response to rainfall events. Photographs show floodwater gushing 
through the culvert following the high rainfall event and partial flooding of South 
Street. Later inspection showed that flood water had subsided and surrounding 
ground had returned to normal conditions. The data logger in the floodplain west of 
Eastern Creek showed many fluctuations and peaks, which correspond with periods 
of relatively high rainfall. The area was already known to be waterlogged or subject to 
flooding after prolonged rain, and the recorded rise of groundwater above the ground 
surface provided evidence that, following prolonged heavy rain, the floodplain of 
Eastern Creek would be saturated not only by the spreading of shallow floodwater 
across the ground, but also the rising of the water table to the ground surface (RMS, 
2012e and 2013b).  

The depths to the groundwater level peaks recorded in the piezometers were used to 
produce an inferred water table from Bells Creek to Eastern Creek. This includes two 
perched water tables within the landfill site.  

Field analysis of groundwater across the site indicated the following properties: 

• Slightly acidic to near neutral pH (pH 5.16 to 6.82) 

• Slight to moderately oxidising (redox potential of 32 to 118 millivolts (mV) 

• Dissolved oxygen range between 1.08 ppm and 4.35 parts per million (ppm) 

• Strongly saline (electric conductivity of 17.6 to 20.5 millisiemens per cm 
(mS/cm)) (PB, 2012b). 

6.5.2 Potential impacts 

Construction 

Surface water 

The two existing low flow channels for Bells Creek would be realigned to avoid bridge 
pier placement within the waterway (Figure 3-9). Bells Creek west, Bells Creek east 
low flow channels and the Eastern Creek ephemeral drainage line would be 
realigned for reaches of 90 metres, 40 metres and 40 metres respectively. 
Realignment would include excavation, retention of existing creek bed material, 
excavation of the new alignment and installation of the bed materials, construction of 
scour protection and swales and backfilling of the old channel. Detailed design would 
also seek to incorporate opportunities to meander the flow path if possible to reflect 
more natural waterway conditions.  

The existing ephemeral drainage line located about 250 metres east of Carnarvon 
Road which runs through vacant land and drains to Eastern Creek would be 
realigned to avoid the Eastern Creek bridge pier spacing (Figure 3-10). Shifting the 
spacing of the bridge piers to avoid this drainage line was not feasible because the 
pier locations have been set to avoid major utilities and the main Eastern Creek 
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channel. This adjustment would only require minor excavation and earthworks as it is 
not a formal tributary or channel with creek bed material. Realigned creeks would be 
stabilised to avoid potential scouring and sedimentation during operation.  

Two private farm dams would be affected by the proposal, one located at Lot 29 
South Street opposite the landfill site, and one at Lot 1 South Street on the corner of 
South Street and Carnarvon Road (Figure 3-1). The dam at Lot 29 would need to be 
temporarily dewatered during construction to build adjacent drainage works (refer to 
Section 6.4.2). Water sampling would need to be undertaken to determine the 
appropriate disposal of farm dam water as leachate from the south-eastern leachate 
pond has been observed to have leached into this dam. It is anticipated that this dam 
would be recommissioned following completion of construction however this would 
be subject to the outcome of property negotiations with the property owner. The 
second dam at Lot 1 would be permanently decommissioned as it would be beneath 
the proposed road alignment (RMS, 2012a). 

The proposal footprint would encroach upon the south-western leachate pond of the 
landfill site, and would be located around two metres from the south-eastern leachate 
pond (Figure 3-11). The road level would be at grade with the south-eastern leachate 
pond, therefore relocation of this pond is not required. The design would require the 
south-western leachate pond to be relocated to the north within the landfill site, to a 
minimum of six metres from the outer proposal footprint. This would involve 
dewatering the existing leachate pond and appropriate disposal of liquid and solid 
waste (refer to Section 6.4.2). Additional sampling would be undertaken prior to 
relocation works to establish appropriate waste disposal methods. In order to 
expedite the proposal, RMS would be responsible for reinstating the leachate pond to 
at least its current capacity, including reinstating connection to existing sub-surface 
leachate capture aggregate drains, or provision for future connection should these 
not currently exist. The leachate pond must be lined to prevent ingress of 
groundwater and bunded to prevent the ingress of ‘clean’ surface water (RMS, 
2013b). RMS will work closely with Blacktown City Council during this process to 
ensure it is consistent with the process of implementing the Landfill Closure Plan.  

Flooding 

Local flooding patterns may be affected during construction due to the loss of 
floodplain storage or disruption of low flow paths. Flooding risk is highest at low 
points in the topography including creek crossings and floodplains.  

Flood modelling undertaken by JWP (2013) informed the size of temporary and 
permanent table drains required for batter protection and to convey flows to the 
creeks where a piped network cannot be accommodated, and the size of temporary 
sediment basins required for the duration of the construction works. Temporary 
sediment basins to manage stormwater during periods of heavy rain are discussed in 
Section 3.5.2. 

As much of the proposal is within floodplain, there is also the potential for flooding to 
impact construction sites including inundating construction areas, washing away 
stockpiles, infiltrating materials/liquids storage areas, and having subsequent impacts 
on land and waterways. The proposal would require high risk activities within the 
floodplain including bridge and culvert construction and substantial earthworks (for 
Carnarvon Road intersection and the bridge approaches). The bridge construction 
methodology used by the construction contractor (i.e. pre-cast structures delivered to 
site versus cast in-situ options) would influence the risk as it would alter the type and 
duration of construction activities within the floodplain. Sections 6.4.3 and 6.5.3 
outline requirements for management plans to mitigate potential environmental risks 
of these activities. Construction compounds and stockpiles would be located above 
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the 20 year flood level to avoid these impacts. Discussion on the social impacts of 
flooding is presented in Section 6.10. 

Groundwater 

The groundwater table at the site is relatively high in places, ranging from 1.08 to 
9.56 metres below ground level, with areas of waterlogging after prolonged heavy 
rain due to the rising of the water table to the ground surface. Therefore it is possible 
that the groundwater table would be intercepted during excavation works, particularly 
near Bells Creek and Eastern Creek and the Carnarvon Road intersection where the 
water table is at its highest. Construction areas which intercept the groundwater table 
may experience inundation and require dewatering. The groundwater that infiltrates 
the area would become laden with sediment and would require treatment prior to 
disposal to the surrounding environment. As the majority of the alignment would be in 
fill, the risk of impacting groundwater is low. 

There is also the potential that the leachate in the South Street landfill may encounter 
a shallow perched groundwater lens or may infiltrate deeper into the local 
groundwater table, and dependent on the chemical levels in the leachate, may cause 
contamination of groundwater. Test results from the PB investigations indicated 
relatively higher contents of heavy metals in the groundwater; however, these were 
not considered a health risk. The level of testing was insufficient to determine the 
environmental impact of leachate to the groundwater regime underneath and around 
the landfill. The program of monitoring and chemical analysis of groundwater 
samples adopted by Blacktown City Council would provide information to assist with 
determining whether leachate has migrated into the local groundwater regime and 
whether WHS risks are present.  

Operation 

Surface water 

Impacts to surface water systems during operation would be related to water quality 
(refer Section 6.4) and flooding.  

Flooding  

The proposal has been designed to minimise changes in afflux, the localised 
increase in water surface level that occurs in the vicinity of a drainage structure, such 
as a bridge. All cross drainage structures including culverts and bridges would be 
constructed to cater for the 100 year ARI local and regional storm events to minimise 
upstream afflux. These structures would provide flood relief in large storm events, 
and minimise the adverse flood-related impacts of the proposal on existing 
development. 

The main flood risk areas are concentrated along the length of Eastern Creek and 
Bells Creek. Afflux upstream of Eastern Creek is unavoidable as it has a very wide 
and flat flood plain. Any crossing of the flood plain causes upstream afflux.  The pier 
arrangement has been selected to avoid placing piers within the creek area or low 
flow creek channel. 

Flood modelling undertaken by GHD showed that it is was not possible to size bridge 
openings for the two creek crossings such that there would be no modelled increase 
in flood levels upstream of the bridges (GHD, 2010). The reason for this is the very 
low hydraulic grade (approximately 0.1 per cent), ie the very wide and flat floodplain. 
Increases in flood levels resulting from the bridge obstruction would be projected 
significantly upstream before returning to existing flood levels. Hydrologic and 
hydraulic modelling undertaken by JWP indicated that even a bridge spanning the 
entire floodplain width would still result in some increases in flood level due to the 
obstruction caused by the piers (JWP, 2013). It was determined that it would not be 
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cost effective or practical to provide a bridge to span this distance (700 metres in the 
case of Eastern Creek). 

Flood modelling 

RMS engaged JWP to undertake a hydrologic and hydraulic (flood) assessment of 
Bells Creek and Eastern Creek in 2013. Flood modelling and property affectation 
modelling (pre-development and post development) was used to determine the 
optimum bridge span and culvert size to minimise flood impacts, property 
acquisitions and cost (JWP, 2013). The results of this study informed the 
development and design of the preferred option.  

Hydrologic analyses were undertaken using the rainfall - runoff flood routing model 
XP-RAFTS (Runoff and Flow Training Simulation with XP Graphical Interface) to 
determine peak flow hydrographs for input to the hydraulic model. Previously 
developed models provided by Blacktown City Council, the Whole of Eastern Creek 
Catchment Model and the Whole of Bells Creek Catchment Model, were merged into 
a single hydrological model for the investigation. The 2D flood modelling of Eastern 
and Bells Creeks and their tributaries was undertaken using TUFLOW (Two-
Dimensional Unsteady Flow). Flood modelling for the existing case and the proposed 
upgrade (including various bridge scenarios) was undertaken to determine the impact 
of the proposal on flood levels in the creeks. 

Both Bells Creek and Eastern Creek have significant catchment areas upstream and 
downstream of the proposal. The additional impervious areas resulting from the 
proposal would comprise less than one per cent of each total catchment area, 
therefore the increase in peak flows within these catchments would be negligible. 
The two unnamed tributaries to Eastern Creek have smaller catchment areas, 
therefore the increase in impervious areas is estimated to increase peak flows by two 
or three per cent in the 10 and 100 year ARI events. This increase would result in a 
negligible impact on flood levels and does not warrant the inclusion of detention 
basins (JWP, 2013). 

Overall, the proposal is considered to have negligible impact on the potential for 
watercourse flooding.  

Groundwater 

Impacts to the groundwater system during operation would be related to water quality 
and flooding only. Apart from ongoing monitoring of existing ground wells, 
groundwater would not need to be extracted or other impacts to groundwater 
systems encountered during the operation of the proposal. 
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6.5.3 Safeguards and management measures 

In addition to the safeguards and mitigation measures proposed in Section 6.4 which 
would also be relevant to the impacts identified in this Section, the following 
safeguards and management measures are proposed. 

Impact Environmental 
safeguards 

Responsibility Timing 

Hydrology 
and flooding  

• A contingency plan will be 
prepared to manage a potential 
flood event during construction.  

• Construction compounds and 
stockpiles will be located outside 
of the 20 year flood level to 
avoid potential inundation of 
stockpiles and materials/liquids 
storage areas. This would be 
confirmed during detailed 
design. 

Contractor Pre-
construction,  
construction 

Hydrology 
and flooding 

• The SWMP will include 
contingency procedures to 
manage dewatering should 
construction activities intercept 
the groundwater table. 

Contractor Pre-
construction, 
construction  
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6.6 Biodiversity 

GHD were appointed to prepare a biodiversity assessment (2013b) to assess the 
potential ecological impacts for the proposal. A copy of this is provided in Appendix D 
and a summary is provided below. 

6.6.1 Methodology 

Desktop research 

A desktop literature and database review was undertaken to identify threatened flora 
and fauna species, populations and ecological communities listed under the TSC Act 
and FM Act, and MNES listed under the EPBC Act, that could be expected to occur 
in the locality, based on previous records, known distribution ranges, and habitats 
present. Biodiversity databases and literature pertaining to the proposal footprint and 
locality (i.e. within a 10 km radius of the proposal footprint) that were reviewed prior 
to conducting field investigations included: 

• The Department of Environment (formerly The Commonwealth Department of 
Sustainability, Environment, Water, Population and Communities or 
DSEWPaC) Protected Matters Search Tool (PMST), for all Matters of National 
Environmental Significance (MNES) online database selected for a 10 km 
radius of the proposal footprint, on March 11, 2013 (DSEWPaC, 2013a now 
Department of Environment). 

• Online species profiles and threats database (DSEWPaC, 2013b now 
Department of Environment). 

• Office of Environment and Heritage (OEH) Wildlife Atlas database (licensed) 
for records of threatened species, populations and endangered ecological 
communities listed under the TSC Act that have been recorded within the 
locality (OEH, 2013a, dated 11 March 2013).  

• OEH threatened biota profiles for descriptions of the distribution and habitat 
requirements of threatened biota (DEC 2013a). This resource was used to 
identify the suite of threatened ecological communities (TECs) that could 
potentially be affected by the proposal and to inform habitat assessments 
(OEH, 2013c, database queried in March 2013). 

• Department of Primary Industries (DPI) online protected species viewer for 
records of threatened aquatic species in the locality (DPI, 2013a). 

• The NSW Department of Primary Industries (DPI) ‘Threatened Fish and Marine 
Vegetation – Find a Species by Geographic Region’ online search tool for the 
Hawkesbury Nepean Catchment Management Authority (CMA) (DPI, 2013c). 

• Supplementary bird lists and distribution maps within the proposal footprint 
(BirdsAustralia, 2013).  

• Broad scale vegetation mapping of southeast NSW (Tozer et al., 2010) to 
identify native vegetation types occurring within the proposal footprint and the 
likely presence of any threatened ecological communities. 

• Noxious weed declarations for Hawkesbury River County Council (which 
includes the Local Government Areas of Blacktown, Baulkham Hills, 
Hawkesbury and Penrith) (DPI, 2013d). 

A literature review was also undertaken, focussing on documents relevant to the 
proposal footprint. 
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Site survey 

Following the literature review, field investigations were undertaken to assess the 
potential impacts of the proposal on threatened species, populations and ecological 
communities and their habitats and to assist in identifying the most appropriate 
impact mitigation and environmental management measures to avoid or minimise the 
potential for significant adverse impacts.  

Field surveys were conducted by two terrestrial ecologists on 20 and 21 March 2013, 
inclusive. Survey methodology for terrestrial flora and fauna surveys are detailed 
below. Appendix A of the biodiversity report (refer to Appendix D) provides a list of 
threatened biota or their habitats which were targeted during field surveys. The list of 
target biota was compiled based on the results of the database searches and 
literature review, and includes biota previously recorded and predicted to occur within 
10 kilometres of the proposal. 

The field surveys included:  

• Terrestrial flora survey including quadrat surveys, vegetation mapping, random 
meander assessments, Cumberland Shale Plains Woodland Survey and 
targeted threatened flora surveys.  

• Terrestrial fauna survey include fauna habitat assessment, hollow-bearing tree 
assessment, diurnal bird surveys, koala habitat assessment, frog searches, 
microchiropteran bat survey, spotlighting, call playback, and opportunistic 
observations.  

• Aquatic flora and fauna survey including aquatic habitat assessment, in situ 
water quality assessment, rapid bio-assessment of aquatic macroinvertebrates 
and fish sampling. 

Bio-certification 

The proposal is located within the North West Growth Centre. More than half of the 
land to be impacted by the proposal falls within biodiversity certified areas of the 
NWGC. Biodiversity certification or ‘Bio-certification’ was granted for the State 
Environmental Planning Policy (Sydney Region Growth Centres) 2006 under the 
TSC Act. This certification allows for a streamlined biodiversity assessment process 
by identifying and protecting high conservation value areas at a landscape scale 
while also identifying suitable areas for development. Bio-certification removes the 
need to undertake threatened species assessments or prepare species impact 
statements for species listed under the TSC Act or the EPBC Act. The legislative 
implications of this certification are discussed in more detail in Section 4.3.  

The proposal footprint contains two creek lines and associated riparian areas (Bells 
Creek and Eastern Creek), which fall within non-certified areas of the NWGC (see 
Figure 6-5). As a consequence, assessments of significance (TSC Act and EPBC 
Act) for threatened biota judged as occurring or likely to occur within this area has 
been completed. Impacts on threatened biota occurring within these non-certified 
areas are discussed further in Section 6.6.3. 

Within this report, bio-certified lands are referred to simply as ‘certified’ lands, and 
non-biocertified lands as ‘non-certified’ lands. 

6.6.2 Existing environment 

A total of 169 plant species were recorded across the entire proposal footprint 
(including both certified and non-certified lands), including 104 native species and 65 
exotic species. The full list of flora identified at each survey site is included in 
Appendix B to the biodiversity report in Appendix D.  
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The survey results do not include the numerous introduced species recorded within 
the various gardens within certified lands in the proposal footprint – for the purposes 
of the survey, only those introduced species considered weeds in certified lands in 
the proposal footprint were recorded. It is likely that additional survey effort may 
reveal a greater diversity of native plants - notably certified lands in the proposal 
footprint may contain a greater diversity of grasses and annual herbs and forbs than 
were identified in the current survey, given seasonal survey limitations. 

Flora 

Threatened flora species and populations 

The Atlas of NSW Wildlife database (OEH, 2013d) identifies 24 threatened flora 
species and 57 threatened fauna species listed under the TSC Act as having been 
previously recorded in the locality of the proposal footprint.  

Certified land 

Sixteen individuals of Juniper-leaved Grevillea (Grevillea juniperina subsp. 
juniperina) and five individuals of Dillwynia tenuifolia were recorded within Shale 
Plains Woodland north of South Street within certified land in the proposal footprint. 
Some of these individuals have been recorded during previous field surveys in the 
area, conducted by Ecological (Ecological, 2012). These species are listed as 
Vulnerable under the TSC Act, and are not listed under the EPBC Act. The 
occurrences included both mature and juvenile or suckering individuals.  

Two threatened flora species, Juniper-leaved Grevillea (Grevillea juniperina subsp. 
juniperina) and Dillwynia tenuifolia, were considered to have the potential to occur 
within the proposal footprint.  No threatened flora populations were found or 
considered likely to occur within the proposal footprint. 

Non-certified land 

A population of approximately 27 individuals of Juniper-leaved Grevillea (Grevillea 
juniperina subsp. juniperina) was recorded within the Shale Plains Woodland on the 
corner of South Street and Carnarvon Road. This species is listed as Vulnerable 
under the TSC Act, but is not listed under the EPBC Act. The population included 
both mature and juvenile or suckering individuals. According to the Environmental 
Impact Assessment guidelines for Juniper-leaved Grevillea any population of the 
species is considered significant (NPWS, 2002), and given the lack of information on 
viable population size, all populations are considered viable (NPWS, 2002). The 
species has the potential to occur within similar habitat elsewhere within the locality. 
This species is unlikely to occur elsewhere within the proposal footprint, given it was 
targeted during the field survey, but not observed elsewhere, and the remainder of 
the proposal footprint lacks suitable habitat. 

No suitable habitat for other threatened species identified as recorded or predicted to 
occur in the locality was recorded during the field survey within the proposal footprint. 

Vegetation communities 

Certified land 

Vegetation within certified land in the proposal footprint has been modified by historic 
clearing for development and agriculture. Native vegetation occurs in patches within 
certified lands, primarily comprised of woodland vegetation.  

Two native vegetation communities were identified and mapped in certified land 
within the proposal footprint, in addition to two categories of vegetation which do not 
support native vegetation, namely exotic pasture and gardens. A full description of 
the vegetation communities found within certified land in the proposal footprint is 
presented in Table 6-20, and shown on Figure 6-5. 
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Non-certified land 

Vegetation within non-certified land in the proposal footprint has been modified by 
historic clearing for a range of activities. Much of Bells Creek has been cleared for 
agriculture and grazing activities, with minimal vegetation to the south of South Street 
within the proposal footprint. To the north of South Street there is still relatively intact 
native vegetation along Bells Creek. 

Native vegetation along the western side of Eastern Creek has generally been 
retained, although is highly infested with a number of exotic species, most notably 
Balloon vine (Cardiospermum grandiflorum), which is smothering many of the native 
canopy and midstorey species. To the east of Eastern Creek, previous clearing on 
one private property has removed native vegetation between Veron Road and the 
creek line. On an adjacent property, native vegetation has generally been retained 
nearest the creek line.  

Vegetation within non-certified land is primarily composed of riparian woodland 
vegetation, in varying conditions. Two native vegetation communities were identified 
and mapped in non-certified land within the proposal footprint, as well as a highly 
modified version of one of the communities. An additional two categories of 
vegetation which do not support native vegetation, namely exotic pasture and 
gardens are also present within non-certified land in the proposal footprint.  

A full description of the vegetation communities found within non-certified land in the 
proposal footprint is presented in Table 6-21, and shown on Figure 6-5.  
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Table 6-20  Vegetation communities recorded in certified lands in the proposal footprint 
Vegetation 
Community  

Conservation 
status* 

Location Description Area within 
certified 
lands (ha) 

Shale Plains 
Woodland  

Native 
CEEC – TSC 
Act  
 
AND 
 
CEEC – EPBC 
Act 

Patches in the central 
portion of the proposal 
footprint either side of 
South Street and a 
small patch in the east 
to the west of Veron 
Road. 

Woodland vegetation associated with flat and gently undulating 
areas.  
Canopy vegetation is about 20-25 metres in height, with foliage 
projective cover (FPC) of about 15-20%. The canopy is 
characterised by a mixture of Eucalyptus moluccana, E. 
eugenoides, E. fibrosa, E. tereticornis and E. crebra.  
The midstorey of this community is generally sparse across its 
occurrence, with the exception of areas which have been exposed 
to higher levels disturbance, which tend to support higher densities 
of midstorey species. Where it occurs in less disturbed areas, the 
midstorey is dominated by Melaleuca decora and Bursaria spinosa. 
In areas that have been disturbed, increased abundances of 
Acacias are present. 
The understorey is characterised by a combination of native grass 
and herb species, most notably Microlaena stipoides.    

3.02 

Shale Plains 
Woodland  

Native 
CEEC – TSC 
Act only 
 

Patches in the central 
portion of the proposal 
footprint either side of 
South Street and a 
small patch in the east 
to the west of Veron 
Road. 

Woodland vegetation associated with flat and gently undulating 
areas.  
Canopy vegetation is about 20-25 metres in height, with foliage 
projective cover (FPC) of about 15-20%. The canopy is 
characterised by a mixture of Eucalyptus moluccana, E. 
eugenoides, E. fibrosa, E. tereticornis and E. crebra.  
The midstorey of this community is generally sparse across its 
occurrence, with the exception of areas which have been exposed 
to higher levels disturbance, which tend to support higher densities 
of midstorey species. Where it occurs in less disturbed areas, the 
midstorey is dominated by Melaleuca decora and Bursaria spinosa. 
In areas that have been disturbed, increased abundances of 
Acacias are present. 
The understorey is characterised by a combination of native grass 
and herb species, most notably Microlaena stipoides.    
 

0.34 
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Vegetation 
Community  

Conservation 
status* 

Location Description Area within 
certified 
lands (ha) 

River-flat 
Eucalypt Forest  

Native 
EEC – TSC Act 

Small occurrences in 
certified lands to the 
east of Bells Creek, to 
the north and south of 
South Street. 

Riparian vegetation associated with creeklines. 
Canopy vegetation is about 20 metres in height, with a FPC of 
about 20%. Canopy is characterised by Eucalyptus amplifolia, E. 
moluccana and E. tereticornis. 
The midstorey of this community is typically absent, with very 
occasional occurrences of Breynia oblongifolia and juvenile 
Casuarina cunninghamiana.  
The understorey is characterised by a mixture of native and exotic 
species, including Microlaena stipoides, Commelina cyanea, 
Cynodon dactylon, Ehrharta erecta, Entolasia marginata and 
Oplismenus aemulus.  

0.48 

Highly modified 
River-flat 
Eucalypt Forest 

Native 
EEC – TSC Act 

Small portion of the 
proposal footprint to the 
north of South Street  

Highly modified version of the community listed above. Vegetation 
within this community is characterised by a high level of 
disturbance and modification. Typically shows signs of thinning or 
clearing of canopy species, with only scattered native canopy 
species remaining. May be exposed to grazing on a semi-regular 
basis, but still retains enough ecological value to form part of the 
ecological community given the presence of native species in the 
understorey and persistence of scattered canopy species. 
Where they occur, canopy species include Eucalyptus amplifolia 
and E. tereticornis.  
The midstorey is absent within this community. 
The understorey is comprised of native and exotic species, with 
Microlaena stipoides, Ehrharta erecta, Bromus catharticus, Sida 
rhombifolia and Plantago lanceolata present. 

0.01 

Exotic Pasture  Non-native Large portions of the 
proposal footprint, 
including areas cleared 
for agriculture and 
industrial uses. 

Vegetation type is dominated by exotic pasture species. 
Lacks a canopy and midstorey, and is used for grazing, agricultural 
or industrial use. 
Canopy dominated by species including Bromus catharticus, 
Chloris gayana, Conyza bonariensis, Cynodon dactylon, Cyperus 
brevifolius, Rumex crispus, Ehrharta erecta, Eragrostis curvula, 
Paspalum dilatatum, Pennisetum clandestinum, Senecio 

3.15 
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Vegetation 
Community  

Conservation 
status* 

Location Description Area within 
certified 
lands (ha) 

madagascariensis, Setaria gracilis, Sida rhombifolia, Sonchus 
oleraceus and Trifolium repens. 

Garden  Non-native Large portions of the 
proposal footprint in 
private property 

Vegetation type is comprised of a mixture of landscaping species 
and takes on various forms. Comprised of a range of native and 
exotic species including common European style garden plants, 
orchard species, tropical garden plantings and other assorted 
exotic species in garden beds.  
Typically comprises scattered large trees with garden beds around 
them, or areas of lawn interspersed with exotic canopy trees. 

3.09 

Cleared N/A Across the proposal 
footprint 

Captures all cleared areas that do not support vegetation, including 
roads, driveways, houses, infrastructure etc. 

2.07 

Total    12.15 
 
 

Table 6-21  Vegetation communities recorded in non-certified lands in the proposal footprint 
Vegetation 
Community  

Conservation 
status* 

Location Description Area within 
non-certified 
lands (ha) 

Shale Plains 
Woodland  

Native 
CEEC – TSC 
Act 
 
AND 
 
CEEC – EPBC 
Act (one patch 
only) 

Patch in the eastern 
portion of the proposal 
footprint to the east of 
Eastern Creek. 

Woodland vegetation associated with flat and gently undulating 
areas.  
Canopy vegetation is about 20-25 metres in height, with foliage 
projective cover (FPC) of about 15-20%. The canopy is 
characterised by a mixture of Eucalyptus moluccana, E. 
eugenoides, E. fibrosa, E. tereticornis, and E. crebra.  
The midstorey of this community is generally patchy or sparse 
across its occurrence, with the exception of areas which have been 
exposed to higher levels disturbance, which tend to support higher 
densities of species such as Acacia spp.  
The understorey is characterised by a combination of native grass 
and herb species, most notably Microlaena stipoides, Themeda 
australis and a suite of native herbaceous species.    

0.64 

Shale Plains Native Patches in the eastern Woodland vegetation associated with flat and gently undulating 0.31 
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Vegetation 
Community  

Conservation 
status* 

Location Description Area within 
non-certified 
lands (ha) 

Woodland  CEEC – TSC 
Act only 
 
 

portion of the proposal 
footprint either side of 
Eastern Creek on the 
edges of non-certified 
land. 

areas.  
Canopy vegetation is about 20-25 metres in height, with foliage 
projective cover (FPC) of about 15-20%. The canopy is 
characterised by a mixture of Eucalyptus moluccana, E. 
eugenoides, E. fibrosa, E. tereticornis, and E. crebra.  
The midstorey of this community is generally patchy or sparse 
across its occurrence, with the exception of areas which have been 
exposed to higher levels disturbance, which tend to support higher 
densities of species such as Acacia spp.  
The understorey is characterised by a combination of native grass 
and herb species, most notably Microlaena stipoides, Themeda 
australis and a suite of native herbaceous species.    

River-flat 
Eucalypt Forest  

Native 
EEC – TSC Act 

Occurs along Bells 
Creek and Eastern 
Creek  

Riparian vegetation associated with creeklines. 
Canopy vegetation is about 20 metres in height, with a FPC of 
about 20%. Canopy is characterised by Angophora floribunda, 
Eucalyptus amplifolia, E. moluccana and E. tereticornis. 
The midstorey of this community is typically dominated by native 
and exotic vines and climbers, with occasional occurrences of 
Breynia oblongifolia and juvenile Casuarina cunninghamiana. 
Exotic species present include Ligustrum lucidum, L. sinense and 
Cestrum parquii. All species are being smothered by exotic vines, 
primarily Balloon Vine (Cardiospermum grandiflorum). 
The understorey is characterised by a mixture of native and exotic 
species, including Microlaena stipoides, Commelina cyanea, 
Cynodon dactylon, Ehrharta erecta, Entolasia marginata and 
Oplismenus aemulus.  

3.05 

Highly modified 
River-flat 
Eucalypt Forest  

Native 
EEC – TSC Act 

Small patch to the east 
of Bells Creek  

Highly modified version of the community listed above. Vegetation 
within this community is characterised by a high level of 
disturbance and modification. Shows signs of clearing of canopy 
species, with only very scattered native canopy species remaining. 
Although this community has been highly modified, it still retains 
enough ecological value to form part of the ecological community 

0.76 
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Vegetation 
Community  

Conservation 
status* 

Location Description Area within 
non-certified 
lands (ha) 

given the presence of native species in the understorey and 
persistence of scattered canopy species. 
Where they occur, canopy species include Eucalyptus amplifolia 
and E. tereticornis.  
The midstorey is absent within this community. 
The understorey is comprised of native and exotic species, with 
Microlaena stipoides, Persicaria spp., Ehrharta erecta, Bromus 
catharticus, Sida rhombifolia, Chloris gayana, Paspalum dilatatum 
and a number of sedges such as Cyperus congestus, Carex 
appressa and Cyperus polystachyos 

Exotic Pasture Non-native Large portions of the 
proposal footprint along 
Carnarvon Road and 
south of South Street 
along Bells Creek, and 
areas to the west of 
Veron Road. 

Vegetation type is dominated by exotic pasture species. 
Lacks a canopy and midstorey, and is used for grazing, agricultural 
or industrial use. 
Canopy dominated by species including Bromus catharticus, 
Chloris gayana, Conyza bonariensis, Cynodon dactylon, Cyperus 
brevifolius, Rumex crispus, Ehrharta erecta, Eragrostis curvula, 
Paspalum dilatatum, Pennisetum clandestinum, Senecio 
madagascariensis, Setaria gracilis, Sida rhombifolia, Sonchus 
oleraceus and Trifolium repens. 

4.88 

Garden Non-native Patches along 
Carnarvon Road 

Vegetation type is comprised of a mixture of landscaping species 
and takes on various forms. Comprised of a range of native and 
exotic species including common European style garden plants, 
orchard species, tropical garden plantings and other assorted 
exotic species in garden beds.  
Typically comprises scattered large trees with garden beds around 
them, or areas of lawn interspersed with exotic canopy trees. 

0.79 

Cleared N/A Across the proposal 
footprint 

Captures all cleared areas that do not support vegetation, including 
roads, driveways, houses, infrastructure etc. 

0.94 

Total    11.38 
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Threatened ecological communities 

Sixteen threatened ecological communities listed under the TSC Act have been 
recorded in the locality (Tozer et al. 2010; OEH 2013a). The likelihood of these 
threatened biota occurring within the proposal footprint has been assessed and is 
presented in Appendix A to the biodiversity assessment in Appendix D.  

Certified land 

Two Threatened Ecological Communities (TECs) were recorded within certified land 
during field surveys:  

• Cumberland Plain Woodland in the Sydney Basin Bioregion (referred to as 
Cumberland Plain Woodland): 

• All patches are equivalent to the Critically Endangered Ecological 
Community (CEEC) listed under the TSC Act. 

• Four patches meet the condition criteria of the Cumberland Plain Shale 
Woodlands and Shale-Gravel Transition Forest CEEC listed under the 
EPBC Act. 

• River-Flat Eucalypt Forest on Coastal Floodplains of the New South Wales 
North Coast, Sydney Basin and South East Corner Bioregions (referred to as 
River-flat Eucalypt Forest): 

• Endangered Ecological Community (EEC) under the TSC Act. 

Cumberland Plain Woodland 

Works would remove a total of 4.31 hectares of vegetation equivalent to Cumberland 
Plain Woodland as listed under the TSC Act, of which 3.66 hectares fulfils the 
condition thresholds for inclusion as the EPBC Act listed community. The majority of 
EPBC Act quality Cumberland Plain Woodland is within certified areas, however 0.64 
hectares falls within noncertified areas. An additional 0.31 hectares of Cumberland 
Plain Woodland which does not meet EPBC Act condition thresholds but does qualify 
as the TSC Act listed community would also be removed from non-certified lands. 

River-flat Eucalypt Forest 

All areas of River-flat Eucalypt Forest in certified land in the proposal footprint qualify 
as the EEC listed under the TSC Act This community occurs along Bells Creek and 
Eastern Creek, as shown on Figure 6-5. This community is restricted to riparian 
areas in the locality of the proposal footprint and only 0.48 hectares of this 
community falls within certified land in the proposal footprint. 

This vegetation type is likely to be a groundwater dependant ecosystem, however it 
is not identified as such in the Atlas of Groundwater Dependent Ecosystems (BOM, 
2013b). 

Non-certified land 

Two TECs were recorded within non-certified land during field surveys:  

• Cumberland Plain Woodland: 

• All patches are equivalent to the CEEC listed under the TSC Act. 

• One patch meets the condition criteria of the Cumberland Plain Shale 
Woodlands and Shale-Gravel Transition Forest CEEC listed under the 
EPBC Act. 

• River-flat Eucalypt Forest: 

• EEC under the TSC Act. 
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Cumberland Plain Woodland 

Areas of Shale Plains Woodland within non-certified land in the proposal footprint are 
of varying condition, however all patches recorded are consistent with the CEEC 
listed under the NSW TSC Act. All patches of the community generally support 
characteristic canopy, midstorey and understorey species as defined in paragraph 2 
and 3 of the scientific determination for this community (NSW Scientific Committee, 
2013), despite the presence of exotic species and the modified nature of much of the 
vegetation within non-certified lands. The extent of this threatened community is 
mapped in Figure 6-5. 

Only one patch of Shale Plains Woodland (0.64 hectares) within non-certified land 
was found to fulfil the EPBC Act condition thresholds. This patch is located to the 
west of Veron Road. Other patches failed to meet the condition thresholds due to the 
dominance of exotic species in the understorey, isolation from other patches of native 
vegetation, patch size and lack of hollow bearing trees. 

River-flat Eucalypt Forest 

All areas of River-flat Eucalypt Forest in non-certified land in the proposal footprint 
qualify as the EEC listed under the TSC Act This community occurs along Bells 
Creek and Eastern Creek, as shown on Figure 6-5. This community is restricted to 
riparian areas in the locality of the proposal footprint, and the majority of this 
community falls within non-certified land in the proposal footprint.  

Noxious and environmental weeds 

Certified land 

Certified lands within the proposal footprint have generally been subject to a history 
of grazing and encroaching clearing for agriculture and development. A relatively 
high incidence of weeds was recorded across certified lands in the proposal footprint, 
likely as a result of ongoing and past disturbances and the fragmented nature of 
vegetation within the locality, in addition to the impacts of edge effects on small and 
isolated patches of vegetation. 

Road shoulders in certified lands adjoining South Street and Veron Road feature a 
moderate infestation of weeds such as Cobblers Pegs (Bidens pilosa), Purpletop 
(Verbena bonariensis) and African Love Grass (Eragrostis curvula). These exotic 
species extend into vegetation throughout the proposal footprint, however are at their 
highest densities in the disturbed road shoulders. 

There are portions of certified lands in the proposal footprint that support planted and 
ornamental gardens, including orchard trees, European style cottage garden plants 
and cactus arrangements. Such species are largely restricted to completely disturbed 
areas, however in areas of native vegetation nearby to such gardens there are 
occasional occurrences of exotic species within the native vegetation. There are also 
several established market gardens within certified lands in the proposal footprint and 
adjacent areas, most notably at the eastern end of the proposal.  

Certified land within the proposal footprint contains eight species declared as 
Category 4 noxious weeds and two species declared as Category 3 noxious weeds 
in the Hawkesbury River County Council (which includes the Blacktown LGA) as 
shown in Table 6-22 below. The majority of these noxious species occur in low 
numbers; however some species such as Bridal Creeper, Lantana and Johnson 
Grass have significant infestations. 
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Table 6-22 Declared noxious weeds recorded during the survey on certified land 
Scientific Name Common 

Name 
Control 
category 

Control Notes 

Asparagus 
asparagoides 

Bridal 
Creeper 

4 The plant must not be sold propagated or 
knowingly distributed 

Bryophyllum 
delagoense 

Mother of 
Millions 

3 The plant must be fully and continuously 
suppressed and destroyed and the plant 
must not be sold propagated or knowingly 
distributed 

Cestrum parqui Green 
Cestrum 

3 The plant must be fully and continuously 
suppressed and destroyed 

Lantana camara Lantana 4 The plant must not be sold propagated or 
knowingly distributed 

Ligustrum lucidum Broad-
leaved 
Privet 

4 The growth of the plant must be managed in 
a manner that reduces its numbers spread 
and incidence and continuously inhibits its 
reproduction and the plant must not be sold 
propagated or knowingly distributed 

Ligustrum sinense Small-
leaved 
Privet 

4 The growth of the plant must be managed in 
a manner that reduces its numbers spread 
and incidence and continuously inhibits its 
flowering and reproduction 

Lycium 
ferocissimum 

African 
Boxthorn 

4 The growth of the plant must be managed in 
a manner that reduces its numbers spread 
and incidence and continuously inhibits its 
reproduction 

Olea europaea African 
Olive 

4 The growth of the plant must be managed in 
a manner that reduces its numbers spread 
and incidence and continuously inhibits its 
reproduction and the plant must not be sold 
propagated or knowingly distributed 

Opuntia sp. Prickly 
Pear 

4 The growth of the plant must be managed in 
a manner that reduces its numbers spread 
and incidence and continuously inhibits its 
reproduction and the plant must not be sold 
propagated or knowingly distributed 

Sorghum 
halepense 

Johnson 
Grass 

4 The growth of the plant must be managed in 
a manner that reduces its numbers spread 
and incidence and continuously inhibits its 
reproduction 

Non-certified land 

Non-certified land within the proposal footprint has typically avoided much of the 
disturbance that surrounding land has been exposed to. This may be due to a 
number of reasons, including the nature of the land (Crown Land, as opposed to 
private land, and hence reduced access for grazing etc.), potential for flooding, and 
the topography of the land which has limited its potential for grazing and clearing for 
agriculture and development. Nevertheless, a high incidence of weeds was recorded 
in non-certified land in the proposal footprint.  

Consistent with the certified lands, road shoulders adjoining South Street and Veron 
Road feature a moderate infestation of weeds such as Cobblers Pegs (Bidens 
pilosa), Purpletop (Verbena bonariensis) and African Love grass (Eragrostis curvula). 
These exotic species extend into vegetation throughout the proposal footprint, 
however are at their highest densities in the disturbed road shoulders. 
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The vegetation around Eastern Creek is severely infested with Balloon Vine 
(Cardiospermum grandiflorum), which is smothering many of the native canopy and 
midstorey species in the area. While this species is not listed as a noxious weed in 
the locality, it poses a significant threat to the ongoing condition of riparian 
vegetation. 

Non-certified land within the proposal footprint contains eight species declared as 
Category 4 noxious weeds and one species declared as a Category 3 noxious weed 
in the Hawkesbury River County Council (which includes the Blacktown LGA) as 
shown in Table 6-23 below. The majority of these noxious species occur in low 
numbers; however some species such as Bridal Creeper, Lantana, and Blackberry 
have significant infestations.  

Table 6-23 Declared noxious weeds recorded during the field survey on non-
certified land 
Scientific 
Name 

Common 
Name 

Control 
category 

Control Notes 

Asparagus 
asparagoides 

Bridal 
Creeper 

4 The plant must not be sold propagated or 
knowingly distributed 

Cestrum parqui Green 
Cestrum 

3 The plant must be fully and continuously 
suppressed and destroyed 

Lantana camara Lantana 4 The plant must not be sold propagated or 
knowingly distributed 

Ligustrum 
lucidum 

Broad-leaved 
Privet 

4 The growth of the plant must be managed in a 
manner that reduces its numbers spread and 
incidence and continuously inhibits its 
reproduction and the plant must not be sold 
propagated or knowingly distributed 

Ligustrum 
sinense 

Small-leaved 
Privet 

4 The growth of the plant must be managed in a 
manner that reduces its numbers spread and 
incidence and continuously inhibits its 
flowering and reproduction 

Lycium 
ferocissimum 

African 
Boxthorn 

4 The growth of the plant must be managed in a 
manner that reduces its numbers spread and 
incidence and continuously inhibits its 
reproduction 

Opuntia sp. Prickly Pear 4 The growth of the plant must be managed in a 
manner that reduces its numbers spread and 
incidence and continuously inhibits its 
reproduction and the plant must not be sold 
propagated or knowingly distributed 

Rubus 
fruticosus 
subsp. agg. 

Blackberry 4 The growth of the plant must be managed in a 
manner that reduces its numbers spread and 
incidence and continuously inhibits its 
reproduction and the plant must not be sold 
propagated or knowingly distributed 

Sorghum 
halepense 

Johnson 
Grass 

4 The growth of the plant must be managed in a 
manner that reduces its numbers spread and 
incidence and continuously inhibits its 
reproduction 
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Fauna 

A total of 74 native fauna species were recorded across the entire proposal footprint 
(including both certified and non-certified lands), including 56 bird species, six 
mammal species, four reptile species, three frog species and five fish species. 
Seventeen exotic fauna species were also recorded, comprising the Rabbit 
(Oryctolagus cuniculus), six exotic birds, two exotic fish and one exotic snail. A 
number of domestic animals were recorded within certified lands, including cattle, 
horses, sheep, goats, cats, dogs and chickens. There were numerous dogs within 
the proposal footprint, with dogs recorded on nearly every property in the proposal 
footprint. The presence of a high number of dogs may potentially have influenced the 
assemblage and persistence of native fauna species present within certified lands in 
the proposal footprint.  

Terrestrial fauna habitats 

Certified land 

Native vegetation within certified land within the proposal footprint is heavily 
fragmented by current and historic land uses including grazing and residential 
subdivision. There is little to no connectivity to other remnant areas of native 
vegetation, meaning that resident populations of native fauna would typically be 
small, and comprise species with some tolerance of disturbance. The majority of 
native fauna occurring within the certified areas are likely to be transitory individuals 
of mobile species, which would use these habitats as part of a wider network of 
habitat across the landscape. 

The habitat assessment identified the following main habitat types in certified lands in 
the proposal footprint. 

Shale Plains Woodland 

This community is characterised by an open canopy of eucalypts including Grey Box 
(Eucalyptus moluccana), Thin-leaved Stringybark (E. eugenoides), Red Ironbark (E. 
fibrosa), Forest Red Gum (E. tereticornis), and Narrow-leaved Ironbark (E. crebra) 
over a modified understorey, typically consisting of exotic pasture grasses. Midstorey 
vegetation is generally sparse  in all remnants except the patch extending along 
South Street in the council lands, which contains a sparse shrub layer of Blackthorn 
(Bursaria spinosa) and the threatened Juniper-leaved Grevillea (Grevillea juniperina 
subsp. juniperina) and Dillwynia tenuifolia. Higher densities of midstorey also occur in 
the patch mapped along Veron Road.  

Key habitat features are limited; the vegetation is typically young to medium age 
regrowth, with few mature trees and very few habitat trees containing hollows, 
fissures or peeling bark. There are no rock outcrops and coarse woody debris is 
sparse to absent. There are occasional small termite mounds which may provide 
food resources for lizards and small mammals. Leaf litter accumulations are also 
limited and are generally restricted to the base of trees. Given this lack of habitat 
complexity, only a limited diversity of native fauna would be supported by this 
community.  

Nectar and pollen from native eucalypts, including the winter-flowering Narrow-
leaved Ironbark (Eucalyptus crebra) would provide foraging resources for nectivorous 
birds and bats, potentially including threatened species such as the Little Lorikeet 
(Glossopsitta pusilla), and Grey-headed Flying-fox (Pteropus poliocephalus). These 
species have large home ranges and are capable of travelling considerable distances 
to exploit seasonal foraging resources, and habitats at the site would constitute only 
a very minor proportion of available habitat for these species. In addition, the 
observed dominance of aggressive, competitive bird species such as Noisy Miners, 
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Common Mynas (Sturnus tristis*) and Bell Miners would limit the value of these 
habitats for native bird species, particularly given the lack of shrub cover.  

The majority of canopy species within certified areas were not mature, with a 
diameter at breast height of between 30 – 40 centimetres, and with limited potential 
roost sites for hollow-dependant fauna. Twelve trees with apparent hollows were 
recorded within the certified areas, all of which supported one to two small (<5 
centimetre diameter) hollows. These hollows would be too small for many native 
fauna species such as parrots, owls or arboreal mammals. However these hollows 
do represent potential roosting habitat for microbat species, including threatened 
species such as the Eastern Freetail – bat and Greater Broad-nosed Bat (Scoteanax 
rueppellii), which was recorded during current field surveys. Hollow bearing trees are 
mapped on Figure 6-5. 

Not all of these hollows would be likely to be occupied. Hollows within certified areas 
may therefore have limited value for native fauna, as all hollows were small and 
recorded within fairly young trees and may therefore be too shallow or narrow to 
support roosting fauna. The presence of aggressive hollow-using bird species such 
as Noisy Miners and Common Starlings may also limit the suitability of these 
habitats. The hollow-bearing trees are in close proximity to South Street which is 
subject to traffic noise and light disturbance throughout the day and night. Noise and 
light disturbance would reduce the habitat quality and suitability of these trees for 
fauna occupation.  Certified land within the proposal footprint is therefore considered 
unlikely to support significant populations of hollow-dependant fauna. 

The mosaic of native vegetation remnants and open grazing land present in the 
certified area would provide foraging habitat for insectivorous microbats, including the 
Eastern Freetail-bat. This species is highly mobile and would be able to use foraging 
resources within the proposal footprint as part of a wider network of fragmented 
habitat patches across the landscape.  

The lack of fallen timber and habitat complexity would limit the value of these habitats 
for insectivorous birds, which typically forage under and around these substrates. 
Common insectivorous species typical of urban and disturbed areas would be able to 
persist such as the Willie Wagtail (Rhipidura leucophrys) and Grey Fantail (Rhipidura 
albiscapa), which were observed during the field surveys, but threatened species 
such as the Scarlet Robin (Petroica boodang) and Hooded Robin (Melanodryas 
cucullata), which have been recorded previously in the locality, are more reliant on 
such habitat features and would be unlikely to occur. 

Minimal suitable habitat is present for the Cumberland Plain Land Snail in certified 
lands. Potential habitat for this species is limited to the remnant vegetation along 
Bells Creek and South Street. 

Native frogs and reptiles occurring within certified areas are likely to be limited to 
common, generalist species typical of urban or agricultural areas, such as skinks, 
Red-bellied Black Snakes and Common Eastern Froglets, all of which were observed 
during the field visit. The lack of rock fragments, fallen timber or significant leaf litter 
accumulations and presence of predatory fish species such as the introduced 
Eastern Gambusia (Gambusia holbrookii) would greatly limit the diversity of 
herpetofauna occurring in these areas. 
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River-flat Eucalypt Forest 

Alluvial flats within the certified lands have been highly modified, and comprise small 
occurrences of Cabbage Gum (Eucalyptus amplifolia), Grey Box (E. moluccana) and 
Forest Red Gum (E. tereticornis) over an understorey of predominately exotic 
pasture grasses, in narrow strips. Midstorey vegetation is generally absent in all 
patches, with occasional occurrences of River Oak (Casuarina cunninghamiana) and 
there are no key habitat features such as rock outcrops, tree hollows, coarse woody 
debris or litter accumulation. All remnants show signs of current or past grazing 
and/or mowing and slashing. Based on these structural attributes these remnants 
would be expected to support only a limited range of mobile native fauna included 
threatened bat species such as the Grey-headed Flying Fox. River Oak seeds may 
provide food for native birds including Rainbow Lorikeets and Red-browed Finches, 
both of which were observed in the certified lands. 

Modified Vegetation 

The majority of the certified areas consist of non-native vegetation types including 
exotic pasture and residential gardens. These vegetation types are dominated by 
exotic flora, which have limited habitat complexity and are subject to ongoing 
disturbance from grazing and other activities. Overall they would have little value for 
native fauna. 

These modified vegetation types would support opportunistic and resilient native 
fauna and those associated with open country habitats. These species are generally 
widespread and common. 

There are occasional planted fruit trees and market gardens, which would provide 
potential foraging habitat for opportunistic species such as the Grey-headed Flying 
Fox. There are occasional hollow-bearing trees within these modified vegetation 
types that would have some value as roosting and nesting habitat for native fauna. 
They are most likely to be utilised by opportunistic, open country species such as the 
Galah (Eolophus roseicapilla) and would be unlikely to support hollow-dependant 
threatened species such as gliders or forest owls given their small size and isolation 
from areas of suitable habitat for these species and the observed dominance of 
aggressive, competitive bird. Hollow bearing trees are mapped on Figure 6-5. 

Non-certified land 

Fauna habitat is patchy throughout the proposal footprint due to past disturbance, 
residential subdivision and grazing. The more intact remnants provide potential 
habitat for a variety of fauna and the creek lines provide habitat for birds, microbats 
and amphibians. The terrestrial habitat types within the non-certified areas comprise 
predominantly riparian woodland vegetation along creek tributaries. Two native 
woodland vegetation communities were identified and mapped in non-certified land 
within the proposal footprint, as well as a highly modified version of one of the 
communities. Exotic pasture and gardens are also present within non-certified land in 
the proposal footprint.  

The habitat assessment identified the following main habitat types in the non-certified 
lands. 

Shale Plains Woodland 

This community is characterised by an open canopy of eucalypts over a modified 
understorey, typically consisting of exotic pasture grasses. Midstorey vegetation is 
generally sparse in all patches of this community, with the exception of vegetation to 
the east of Eastern Creek near Veron Road, which is characterised by a relatively 
high abundance of Bursaria spinosa and Acacia spp.. Key habitat features are 
limited: the vegetation is typically young to medium age regrowth, with few mature 



Schofields Road Upgrade Stage 3 – Veron Road to Richmond Road 193 
Review of Environmental Factors 

trees and very few habitat trees containing hollows, fissures or peeling bark. There 
are no rock outcrops and coarse woody debris is sparse to absent. Leaf litter 
accumulations are also limited and are generally restricted to the base of trees. 
Given this lack of habitat complexity, only a limited diversity of native fauna would be 
supported by this community. 

The woodland and forest canopy provides foraging habitat for an array of 
insectivorous bird species (e.g. Black-faced Cuckoo-shrike (Coracina 
novaehollandiae)) and microchiropteran bats that prey upon insects above, within 
and below the canopy. Nectar and pollen from native eucalypts would provide some 
habitat for nectivorous bird species (eg. the Eastern Rosella and Rainbow Lorikeets), 
including some threatened species. The observed dominance of aggressive, 
competitive bird species such as Bell Miners and Pied Currawongs would limit the 
value of these habitats for native bird species, particularly given the lack of shrub 
cover.  

The majority of trees within the non-certified areas were young, with a diameter at 
breast height of 30 – 40 centimetres, with limited potential roost sites for hollow-
dependant fauna. Six trees with apparent hollows were recorded within the non-
certified areas, all of which supported one to two small (<5 centimetre diameter) 
hollows. These hollows would be too small for many native fauna species such as 
parrots, owls or arboreal mammals, and are unlikely to support significant hollow 
dependant fauna, but do represent potential roosting habitat for microbat species, 
possibly including threatened species such as the Eastern Freetail – bat and the 
Greater Broad-nosed Bat (Scoteanax rueppellii). 

The lack of fallen timber and habitat complexity would limit the value of these habitats 
for insectivorous birds, which typically forage under and around these substrates. 
Common insectivorous species typical of urban and disturbed areas would be able to 
persist such as the Willie Wagtail and Grey Fantail, which were observed during the 
field inspection, but threatened species such as the Scarlet and Hooded Robin 
(Petroica boodang, Melanodryas cucullata), which have been recorded in the locality, 
are more reliant on such habitat features and would be unlikely to occur. 

Similar to the certified areas, native frogs and reptiles occurring within the proposal 
footprint are likely to be limited to common, generalist species typical of urban or 
agricultural areas, such as skinks, Red-bellied Black Snakes and Common Eastern 
Froglets, all of which were observed during the field visit. The lack of rock fragments, 
fallen timber or significant leaf litter accumulations and presence of predatory fish 
species such as Eastern Gambusia (Gambusia holbrooki) would greatly limit the 
diversity of frogs occurring in these areas. 

River-flat Eucalypt Forest 

The alluvial flats within the non-certified lands have been highly modified, and have 
small occurrences of Cabbage Gum (Eucalyptus amplifolia), Grey Box (E. 
moluccana) and Forest Red Gum (E. tereticornis) over an understorey of 
predominately exotic pasture grasses, in narrow strips. Midstorey vegetation is 
absent in all remnants, with occasional occurrences of River Oak (Casuarina 
cunninghamiana) and there are no key habitat features such as rock outcrops, tree 
hollows, coarse woody debris or litter accumulation. All remnants show signs of 
current or past grazing and/or mowing. Based on these structural attributes these 
remnants would be expected to support only a limited range of native fauna. 
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The River Oak seeds and flowering eucalypt species recorded provide food for native 
birds including Rainbow Lorikeets (Trichoglossus haematodus) and Eastern Yellow 
Robins (Eopsaltria australis), both of which were observed in the non-certified lands. 
River Oak and other canopy species would also provide nesting sites for some 
species, such as the White-plumed Honeyeater (Lichenostomus penicillatus) which 
was observed nesting in a Cabbage Gum in the west of the proposal footprint.  

Riparian habitats are present along Bells Creek and Eastern Creek, in the eastern 
and western portions of the non-certified lands within the proposal footprint. Bells 
Creek is about three metres wide where the proposal footprint crosses. The river has 
been heavily grazed by cattle and the relatively bare banks contain little emergent 
vegetation, with riparian vegetation dominated by scattered Casuarina cunninhamia. 
The shrub layer is dominated by noxious and environmental weeds with an 
understorey of grasses with scattered trees. These tree species may provide some 
habitat for some small bushland birds and other species that feed on the Casuarina 
cones. This part of the creek is highly disturbed. Eastern Creek is approximately four 
metres wide with steep vegetated banks, in stream woody debris and detritus cover. 
While native vegetation has been generally retained, Balloon Vine appears to be 
smothering the native canopy and midstorey. Water quality has been negatively 
impacted by surrounding market gardens and run-off from residential uses. 

A range of common bird species were recorded in the riparian zones along these two 
creeks, including Grey Fantails and Superb Fairywrens. Dense reeds along 
downstream of Bells Creek provide good cover for nesting waterbirds, and could 
provide breeding habitat for the threatened species such as the Australasian Bittern 
(Botaurus poiciloptilus). This species was not recorded during surveys. The 
prevalence of aggressive, territorial Bell Miners particularly around Eastern Creek 
would reduce native bird species diversity within these areas. A number of microbat 
species may forage along the rivers, including the threatened Eastern Free tail Bat, 
recorded along Bells Creek. Existing culverts crossing both creeks along South 
Street may provide temporary roosting habitat for caveroosting microbats, although, 
searches during current surveys did not observe resident individuals. Two frog 
species were recorded at Bells Creek; Brown-striped Frogs (Limnodynastes peronii) 
and Common Eastern Froglets (Crinia signifera) were both observed calling from 
reeds and the existing culvert where South Street crosses Bells Creek. 

The riparian vegetation that lines the creeks functions as the primary movement 
corridor between otherwise isolated patches of vegetation in the proposal footprint. 
Although not optimum habitat, it may allow ground-dwelling and arboreal fauna to 
disperse between other patches of higher quality habitat as part of a wider network of 
habitat across the landscape. 

Modified Vegetation 

The non-native vegetation types, exotic pasture and residential gardens, which cover 
most of the remainder of the non-certified land lack the structural and floristic 
diversity to provide specific shelter, foraging and breeding resources for most native 
mammal species and for many bird, reptile and amphibian species. These vegetation 
types are subject to ongoing disturbance and grazing. These areas favour common 
generalist species which are capable of utilising open ground for foraging and 
disturbance-tolerant species which are ubiquitous in modified habitats (such as 
gardens and parks) in urban areas throughout the region. 

There are occasional hollow-bearing trees within these modified vegetation types that 
would have some value as roosting and nesting habitat for native fauna.  They are 
most likely to be utilised by common fauna such as Galahs (Eolophus roseicapilla) 
and are unlikely to support hollow-dependant threatened species such as gliders or 
forest owls due to their small size. 
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Threatened fauna species 

Certified land 

The Eastern Freetail Bat (Mormopterus norfolkensis) was recorded over a dam within 
an open paddock, north of South Street within certified land. This species is listed as 
Vulnerable under the TSC Act and not listed under the EPBC Act.  

No other threatened fauna species were recorded within certified lands in the 
proposal footprint.  

The desktop review indicated the potential presence of 57 threatened fauna species 
in the locality. A review of the specific habitat requirements of these species, and the 
habitat present within the proposal footprint, allowed a number of these species to be 
eliminated as having a low likelihood of occurrence within the proposal footprint. 

Sixteen threatened fauna species are considered to have some potential to occur 
within certified areas at least on occasion, based on the presence of potentially 
suitable habitat. These are discussed below. 

Threatened diurnal birds 

The Square-tailed Kite (Lophoictinia isura) was tentatively identified flying through the 
woodland canopy during previous surveys of nearby habitats, outside of the proposal 
footprint (AMBS, 2007).  The Gang-gang Cockatoo (Callocephalon fimbriatum) and 
Little Lorikeet (Glossopsitta pusilla) may occur on occasion in certified areas, based 
on the presence of suitable habitat. However none of these species were recorded 
during the current fauna surveys. 

None of these three threatened bird species would be likely to breed in the habitats 
observed within certified areas, as key habitat features are not present. All of these 
species are highly mobile and capable of long movements between nesting or 
roosting sites and foraging areas, and may therefore have the potential to forage 
within certified areas despite the lack of breeding resources. 

Habitats within the certified lands are unlikely to represent preferred foraging habitats 
for any of these species. Instead, these species may occur within the proposal 
footprint on an occasional or opportunistic basis in order to exploit seasonal foraging 
resources, particularly flowering eucalypts within Shale Plains Woodland remnants. 
Habitats within the proposal footprint would constitute only a very minor proportion of 
available habitats for these mobile species. 

Forest Owls 

The majority of canopy species within certified areas were not mature, with a 
diameter at breast height of between 30 – 40 centimetres, and with limited potential 
roost sites for hollow-dependant owls. Trees with small hollows are highly 
fragmented, scattered along a thin strip along South Street. These trees are already 
subject (during the day and night) to noise and light disturbance from the existing 
road and residential properties. Despite targeted survey for forest owls such as the, 
Barking Owl (Ninox connivens), Masked Owl (Tyto novaehollandiae), Powerful Owl 
(Ninox strenua) and Sooty Owl (Tyto tenebricosa), no species were observed. It 
should be noted that incessant barking from domestic dogs and noise from cars and 
trucks was a constant feature during nocturnal surveys and would limit the suitability 
of this habitat for these species, particularly roosting and breeding. 

Forest owls have not been recorded previously in surveys and very few records 
persist for forest owls within the locality. While these species may occur within 
certified areas on an occasional or opportunistic basis in order to exploit foraging 
resources, habitats within the certified lands would constitute only a very minor 
proportion of available habitats for these mobile species. 
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Grey-headed Flying-fox 

This species has previously been recorded in surrounding areas within the locality 
(AMBS 2007; OEH, 2013a) and individuals would be likely to forage within certified 
areas on an opportunistic basis, feeding on nectar, pollen, berries or fruit from 
eucalypts, street trees and market gardens, There are no permanent roost camps for 
this species within the study area, but individuals may travel up to 50 kilometres from 
a roost camp in a single night to forage and may therefore easily exploit foraging 
resources within the proposal footprint. The closest known roost camps occur 17 
kilometres west of the proposal footprint in Emu Plains and Penrith, and 17 
kilometres east in Parramatta Park. Foraging resources within certified areas would 
constitute only a very minor proportion of available foraging habitat for this species 
within the locality. 

Koala 

Only two records of this species exist within the locality (within 10 kilometres of the 
proposal) dated 1990 and 2006 (OEH, 2013c). No Koalas were recorded in the study 
area during current surveys, or previous surveys (GHD, 2012; AMBS, 2007). There 
was no evidence of Koalas living within the study area (scats or scratches).  
Notwithstanding, primary koala feed tree species Forest Red Gum (Eucalytpus 
teretecornis), Cabbage Gum (Eucalyptus amplifolia) and secondary feed tree species 
Grey Box (Eucalyptus moluccana) (as defined in DECC, 2008a) occur within certified 
lands. As such, using the definition provided in DECC (2008a), areas of woodland 
within the certified areas constitute primary habitat, given that primary food tree 
species comprise more than 50% of the total overstorey tree species. However, the 
general lack of records of Koalas from within the locality suggests that the area does 
not support a population of Koalas. Woodland remnants within certified lands in the 
proposal are highly fragmented, within an urban area currently undergoing rapid and 
extensive development, exposed to constant noise and traffic movement, and many 
properties within the proposal keep at least one domestic dog. Given these factors, it 
is unlikely that woodland within certified areas would support a Koala population, and 
the area would not constitute habitat critical to the survival of the species as defined 
by DSEWPaC, 2012 (now Department of Environment). 

Threatened microbats 

The Greater Broad-nosed Bat and Eastern Freetail-bat were identified during 
previous surveys of adjoining areas of Schofields Road, outside the proposal 
footprint by AMBS in 2007. No threatened bats were recorded during GHD surveys in 
2012. Current surveys identified the Eastern Freetail-bat (Mormopterus norfolkensis) 
next to a dam within certified land in the proposal footprint. Other species with the 
potential to occur include the Yellow-bellied Sheathtail-bat, Eastern Bentwing-bat and 
Southern Myotis.  

Of the five threatened microbats with the potential to occur within the proposal 
footprint, two are predominately cave bats (the Eastern Bentwing-bat and Southern 
Myotis) and three typically roost in hollows (Eastern Freetail-bat, Greater Broad-
nosed Bat, Yellow-bellied Sheathtail-bat). It is unlikely that any of these species 
would breed in the proposal footprint. Hollows observed within certified areas are 
small and dominated by aggressive bird species such as Noisy Miners and Common 
Starlings and would be unlikely to support maternity colonies of hollow-roosting 
species. Individuals may use constructed structures such as road culverts or 
stormwater drains as temporary roosts, and may shelter under peeling bark during 
the non-breeding season. No evidence of bat occupation (i.e. guano (bat droppings) 
or resident individuals) was observed during current surveys in any of the culverts 
impacted by the proposal.  
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The majority of habitats within certified areas would therefore represent foraging 
habitat only for these species. Foraging habitats within certified areas, including 
small, fragmented remnants of native vegetation, cleared grazing and urban areas 
and highly modified, ephemeral creek lines are typical of habitats available 
throughout the locality and would represent only a minor proportion of foraging 
habitats available to these highly mobile species. 

Cumberland Land Snail 

Potential habitat for this species is limited to areas of Cumberland Plain Woodland 
with suitable substrates such as leaf litter accumulations. Such habitat is limited to 
the remnant vegetation along Bells Creek and South Street. One individual live snail 
has previously been recorded outside the proposal footprint, near the corner of 
Hollinsworth Road and Richmond Road (1.4 kilometres south of the proposal 
footprint; Ecological, 2011). No individuals were recorded during targeted searches, 
which only recorded live individuals of the introduced Brown Garden Snail (Cornu 
aspersum*).  

The patch of Shale Plains Woodland vegetation on the northern side of South Street, 
(see Figure 6-5) contains small areas of potentially suitable habitat with leaf litter 
accumulations at the base of trees. However, this stand has been previously 
modified by access roads and road verges and is unlikely to support this species, 
which would not be able to persist within modified landscapes and would be unlikely 
to recolonise this area given the lack of surrounding remnant vegetation.  

Green and Golden Bell Frog 

Potential habitat for the Green and Golden Bell Frog (Litoria aurea) is present within 
certified areas of the proposal footprint. This species was not detected during 
targeted surveys for this assessment or the nearby Schofields Road Stage 2 upgrade 
(GHD, 2012), or for the adjoining Second Ponds Creek Release Area (AMBS, 2007). 
The species has been previously recorded during targeted surveys within the locality 
of the Riverstone precinct, 3.6 kilometres north of the proposal footprint (Ecological, 
2009), and there are 12 records (post 1980) of this species within the locality (OEH, 
2013a).  

Based on the previous surveys, the lack of individuals recorded despite targeted 
surveys and the low quality habitats recorded within certified areas, it is considered 
unlikely that the Green and Golden Bell Frog would be resident within certified areas 
of the proposal footprint. However, the species is known to disperse up to  three 
kilometres from breeding sites and may travel up to 1.5 kilometres in a night. It is 
therefore conceivable that individuals may occur within the proposal footprint on an 
occasional basis. 

Non-certified land 

The Eastern Freetail-bat was recorded along Bells Creek, south of South Street 
within non-certified lands. This species is listed as vulnerable under the TSC Act, and 
not listed under the EPBC Act. The Southern Myotis was tentatively identified along 
Eastern Creek and could potentially occur throughout the proposal footprint and 
surrounds given its high mobility and on the basis of the habitats present.  A 
deceased Southern Myotis has been previously recorded in a temporary road culvert 
confirming the presence of this species in the locality (B. Ryan AMBS pers comm; 
AMBS, 2007). 

No other threatened fauna species were recorded within non-certified lands in the 
proposal footprint.  
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Sixteen threatened fauna species are considered to have some potential to occur 
within non-certified lands at least on occasion, based on the presence of potentially 
suitable habitat. 

Threatened birds 

The watercourses and riparian vegetation would provide potential foraging habitat for 
a variety of raptor, woodland and wading bird species, including the following 
threatened species: 

• Black Bittern 

• Australian Painted Snipe 

• Australasian Bittern 

• Black-chinned Honeyeater 

• Square-tailed Kite  

• Gang-gang Cockatoo  

• Little Lorikeet 

The Australasian Bittern, Black Bittern and Australian Painted Snipe may use riparian 
habitats and man-made dams on occasion for foraging, however no suitable 
breeding or roosting habitat exists within the proposal footprint area or non-certified 
lands for these species.  

Habitats within the proposal footprint are unlikely to represent preferred foraging 
habitats for any of these species, given the small, fragmented nature of the 
vegetation remnants. Instead, these species may occur within the proposal footprint 
on an occasional or opportunistic basis in order to exploit seasonal foraging 
resources. Habitats within the proposal footprint would constitute only a very minor 
proportion of available habitats for these mobile species. 

It is unlikely that these threatened bird species would breed in the habitats observed 
in the non-certified lands, as key habitat features required by these species are 
generally absent from the non-certified areas. 

All of these species are highly mobile and capable of long movements between 
nesting or roosting sites and foraging areas, and may therefore have the potential to 
forage within the proposal footprint despite the lack of breeding resources. 

Grey-headed Flying-fox 

As in the certified lands, this species has previously been recorded in adjacent areas 
(AMBS, 2007) and individuals would be likely to forage within the proposal footprint 
on an opportunistic basis, feeding on nectar, pollen, berries or fruit from eucalypts, 
street trees and gardens. No permanent roost camps or preferred roosting habitat for 
this species and no evidence of roosting animals was detected. Individuals may 
travel up to 50 kilometres from a roost camp in a single night to forage and may 
therefore easily exploit foraging resources within the proposal footprint. Foraging 
resources within the non-certified areas of the proposal footprint would constitute 
only a very minor proportion of available foraging habitat for this species, which is 
largely available within the locality. 
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Koala 

As for the certified lands, no Koalas were recorded in the study area during current 
surveys, or previous surveys. There was no evidence of Koalas living within the study 
area (scats or scratches).  It is unlikely that woodland within the proposal footprint 
would support a Koala population, and the area would not constitute habitat critical to 
the survival of the species. 

Threatened microbats 

The Eastern Freetail-bat was recorded during current surveys along Bells Creek 
within non-certified lands in the proposal footprint. The Greater Broad-nosed Bat has 
been previously identified in surveys of adjoining areas of Schofields Road (AMBS 
2007). Additional threatened species with the potential to occur in non-certified lands 
in the proposal footprint include the Yellow-bellied Sheathtail-bat, Eastern Bentwing-
bat and Southern Myotis.  

Microchiropteran bats could forage throughout the riparian vegetation and adjoining 
cleared areas and there are a small number of hollow bearing trees and trees with 
defoliating bark which would provide potential roosting habitat. Hollows observed 
within the proposal footprint are small and dominated by aggressive bird species 
such as Common Starlings and Noisy Miners) and would be unlikely to support 
maternity colonies of hollow-roosting species. Culverts spanning the creek lines 
beneath the road may provide potential roosting habitat for microchiropteran bat 
species known to inhabit man-made structure such as the Eastern Bentwing-bat and 
the Southern Myotis. However, neither species was recorded during current surveys. 

The majority of habitats within the proposal footprint would therefore represent 
foraging habitat only for these species. Foraging habitats within the non-certified 
lands, including small, fragmented remnants of native vegetation, cleared grazing 
and urban areas and highly modified, ephemeral creek lines are typical of habitats 
available throughout the locality and would represent only a minor proportion of 
foraging habitats available to these highly mobile species. 

Cumberland Land Snail 

Potential habitat for this species is limited to areas of Cumberland Plain Woodland 
with suitable substrates such as leaf litter accumulations. Such habitat within the non-
certified lands is mapped as highly modified and unlikely to support this species. No 
individuals were recorded during targeted searches, which recorded only the 
introduced Brown Garden Snail (Cornu aspersum*). 

Green and Golden Bell Frog 

Potential habitat for the Green and Golden Bell Frog (Litoria aurea) is present within 
the proposal footprint, in the form of constructed dams with aquatic vegetation. The 
presence of emergent Typha sp., macrophytes and sedges along portions of both 
creek lines also represents marginal habitat for the Green and Golden Bell Frog. 
However, all waterbodies within the non-certified lands have been highly modified, 
and support populations of Eastern Gambusia (Gambusia holbrooki) and Carp 
(Cyprinus carpio), which significantly reduce the habitat quality and potential for the 
Green and Golden Bell Frog.  

As in the certified lands, the species was not detected during targeted surveys as 
part of this assessment, or during previous surveys and the non-certified lands are 
unlikely to support a population of the species. However, although Green and Golden 
Bell Frog is considered unlikely to occur, it is conceivable that individuals may occur 
within the proposal footprint on an occasional basis given the nearby meta- 
population and dispersal potential. 
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Aquatic fauna species 

Certified land 

Brown-striped Frogs (Limnodynastes peronii) were observed within Bells Creek in a 
flooded depression in the Blacktown Council lands. Eastern Dwarf Tree Frog (Litoria 
fallax) metamorphs were identified within man-made ponds on the corner of South 
Street and Richmond Road in certified land, while the Common Eastern Froglet 
(Crinia signifera) was abundant and was heard calling during all surveys from 
drainage lines, flooded areas and dams throughout the proposal footprint (including 
some areas in certified lands). Introduced Eastern Gambusia (Gambusia holbrookii) 
was observed in most farm dams and flooded depressions within the certified areas. 

Non-certified land 

Macroinvertebrates 

A total of 36 macroinvertebrate taxa were collected from the three sites assessed 
within the non-certified lands. The macroinvertebrate communities overall were 
dominated by a high percentage of non-biting midge larvae (sub-family 
Chironominae). The most commonly occurring taxa found at all sites were non-biting 
midge larvae (sub-families Chironominae and Orthocladinae), springtails (Class 
Collembola), small water striders (Veliidae), narrow-winged damselflies 
(Coengrionidae) and segmented worms (Oligochaeta). 

The AUSRIVAS model results show that the ratio of the number of observed 
macroinvertebrate families to the number of expected macroinvertebrate families was 
relatively low at the subject sites (<0.7). This is supported by all sites falling within 
Band B, which is indicative of fewer families than expected and that there is a 
potential impact either on water quality or habitat quality or both, resulting in loss of 
taxa. The results of the AUSRIVAS model suggest that sites are in an ecologically 
impaired condition. Poor water quality and habitat quality are likely to be the main 
drivers of stream health degradation seen in both in Eastern Creek and Bells Creek. 

Fish 

A total of 44 fish belonging to six species were captured from the two sites surveyed 
for fish. No threatened species were identified. Species richness was highest at the 
Bells Creek survey site immediately downstream of South Street (Site 2), where five 
species were captured.  Only three species were captured at the Eastern Creek 
survey site at the location where the proposal is proposed to cross the creek (Site 1). 
The exotic Eastern gambusia (Gambusia holbrooki) was the most abundant species 
captured at both sites. Aquatic habitats present in Eastern Creek and Bells Creek are 
disturbed, and it is unlikely that these creeks represent potential habitat for 
threatened fish species.  

Aquatic and wetland habitats 

Certified land 

A number of farm dams occur within the certified lands. These are generally used by 
cattle, sheep and horses and have little surrounding vegetation. Varying emergent 
vegetation occurs. A number of waterbirds were observed at the farm dams, 
including Australian Wood Duck (Chenonetta jubata), Pacific Black Duck (Anas 
superciliosa), White-faced Heron (Egretta novaehollandiae), White-necked Heron 
(Ardea pacifica) and Little Black Cormorant (Phalacrocorax sulcirostris). A number of 
bat species are likely to forage near the dams, including the Eastern Freetail-bat 
which was recorded during current surveys.  
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Non-certified land 

For the purposes of this report, a snag is defined as any piece of wood debris that is 
greater than three metres long and 30 centimetres in diameter, or any rock that is 
larger than 50 centimetres in two dimensions, located within a waterway that is 
wholly or partly submerged (adapted from NSW Fisheries, 1999). 

Eastern Creek 

The surrounding catchment characteristics of Eastern Creek include rural, grazing 
and market gardening and urban and industrial land uses. Eastern Creek receives 
tertiary treated effluent from Quakers Hill Sewerage Treatment Plant (STP), located 
approximately five kilometres upstream of Site 1. Eastern Creek was considered to 
be a Class 2 waterway (moderate key fish habitat). Of note, the flow regime of 
Eastern Creek is already altered with the discharge upstream from tertiary treated 
effluent from Quakers Hill STP, as well as a number of pumps observed along 
Eastern Creek and Bells Creek at the time of assessment. Eastern Creek is classed 
as Type 1 highly sensitive key fish habitat in accordance with the Policy and 
guidelines for fish habitat conservation and management (DPI Fisheries, 2013).   

Site 1: Eastern Creek at proposed Schofields Road upgrade location 

The Schofields Road upgrade is proposed to cross a section of Eastern Creek about 
60 metres in length. The reach of Eastern Creek surveyed was approximately four 
metres wide, with relatively steep vegetated banks. Moderated flow was observed at 
the time of assessment. The substrate comprised sand, gravel, silt and clay. Aquatic 
habitat characteristics included woody debris (tree branches that did not meet the 
definition of snags), detritus cover, trailing bank vegetation and some overhanging 
banks. Although the woody debris did not meet the definition of snags, it would still 
increase habitat complexity and diversity for both fish and mcaroinvertebrates. Some 
emergent macrophytes were observed on the banks, including Lomandra longifolia. 
Riparian vegetation was intact and extended for four metres from the water’s edge on 
each bank. It comprised mainly of shrubs, tall and moderately sized trees with some 
grasses, which provided moderate instream shading. 

Bells Creek 

The surrounding catchment characteristics of Bells Creek include rural and industrial 
land uses, including grazing, landscape and gardening supplies, fruit and vegetable 
stores, recreational activities (e.g. paint ball) and scrap yards. Bells Creek was 
considered to be a Class 2 waterway (moderate key fish habitat).This creek is 
considered Type 1 highly sensitive key fish habitat in accordance with the Policy and 
guidelines for fish habitat conservation and management (DPI Fisheries, 2013), 
particularly to the north of South Street where habitat is of better quality.  

Site 2: Bells Creek immediately downstream of South Street 

Site 2 is located along a reach of Bells Creek immediately downstream of the South 
Street road crossing, about 50 metres north of the proposal footprint At the time of 
survey, Bells Creek was about three metres wide, with relatively bare steep banks. At 
this site, cattle have access to the creek and have contributed to erosion of the 
banks. Some flow was observed at the time of survey. The substrate comprised clay, 
sand, gravel, pebbles and silt. Aquatic habitat characteristics included woody debris 
(tree branches that did not meet the definition of snags), detritus, algae, overhanging 
banks and trailing bank vegetation. Although the woody debris did not meet the 
definition of snags, it would still increase habitat complexity and diversity for both fish 
and macroinvertebrates. Some emergent macrophytes were observed on the banks 
and on bars within the creek, these included species of Cyperus and Juncus. 
Riparian vegetation was quite sparse and had been cleared for cattle grazing. It 
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extended for three metres from the water’s edge on each bank and comprised mainly 
grasses and some tall and moderately sized trees, which provided limited shade over 
the creek. 

Site 3: Bells Creek upstream of South Street 

Site 3 is located along a reach of Bells Creek approximately 100 metres upstream of 
the South Street road crossing, about 50 metres south of the proposal footprint. At 
the time of survey, Bells Creek was about six metres wide, with relatively bare steep 
banks. A pump station was located immediately downstream of the site. Some flow 
was observed at the time of the survey. The substrate comprised silt, clay, gravel and 
pebble. Aquatic habitat characteristics included detritus, trailing bank vegetation and 
some overhanging banks. Some emergent macrophytes were observed on the 
banks, these included species of Cyperus and Juncus. Riparian vegetation was 
sparse and comprised mainly of grasses, which provided very little shading over the 
creek. 

Threatened aquatic species 

Certified land 

Two threatened freshwater fish were predicted to occur in the locality by the 
Protected Matters Search Tool (DSEWPaC, 2013a now Department of Environment): 
the Macquarie Perch (Macquaria australasica) and the Australian Grayling 
(Prototroctes maraena). No appropriate creek habitat is present in the certified lands. 
Degraded man-made dams that represent the aquatic habitat within the certified 
lands do not represent potential habitat for these species.  

Non-certified land 

No threatened aquatic fauna species are considered likely to occur in the non-
certified lands in the proposal footprint.  

Aquatic habitats present in Eastern Creek and Bells Creek are disturbed, and it is 
unlikely that these creeks represent potential habitat for Macquarie Perch (Macquaria 
australasica) (listed as endangered under the FM Act and the Environment 
Protection and Biodiversity Conservation Act (EPBC Act) or the Australian Grayling 
(Prototroctes maraena) (listed as vulnerable under the EPBC Act). Given these 
species are unlikely to occur within the proposal footprint, they are unlikely to be 
impacted by any impeded flow during construction of the proposal. 

Migratory species 

Certified land 

The desktop analysis highlighted a number of migratory species listed under the 
EPBC Act with potential to occur in the locality. During field surveys three listed 
migratory species were recorded.  The Cattle Egret (Ardea ibis) and Eastern Great 
Egret (Ardea modesta) were recorded flying over exotic pasture on the far eastern 
extent of the proposal footprint.  

These species may forage within areas of exotic pasture and grassland in the 
proposal footprint, but the site is not within the core breeding region of either species 
and does not support potential breeding wetlands. Similar foraging habitat in most 
grassland is common throughout the locality, and the proposal footprint would 
therefore not constitute ‘important habitat’ for these species as defined by the now 
Department of Environment Significant Impact Guidelines (formerly DEWHA, 2009).  

White-throated Needletails (Hirundapus caudacutus) were observed flying east over 
exotic pasture, outside the proposal footprint nearby Argowan Road. Based on 
habitats present, an additional two species have the potential to occur: the Fork-
tailed Swift (Apus pacificus) and Rainbow Bee-eater (Merops ornatus). 
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None of these species would be likely to breed or reside permanently within the 
proposal footprint, and the proposal footprint would not constitute ‘important habitat’ 
for any of these species. 

No migratory aquatic species would occur in certified lands within the proposal 
footprint. 

Non-certified land 

The Cattle Egret and Eastern Great Egret were recorded flying over non-certified 
lands in the proposal footprint during current surveys. Species for which potential 
habitat is present within the non-certified lands include the Lathams Snipe and 
Painted Snipe. 

Neither the proposal footprint nor surrounding areas are likely to provide critical 
habitat for those migratory species as defined by the now Department of 
Environment Significant Impact Guidelines (formerly DEWHA, 2009). With regard to 
the remaining ‘migratory’ species, comprising waterbirds, waders and raptors, the 
proposal footprint provides only very limited potential foraging habitat for the listed 
raptor species and does not contain suitable breeding or over-wintering habitat for 
any of the listed wetland or wading bird species. 

Wildlife corridors and connectivity 

Certified lands 

Areas of vegetation within certified lands are small and relatively isolated due to past 
clearing for agriculture and residential development. Connectivity between remnants 
is low, with patches of native vegetation separated by cleared paddocks, gardens, 
roads and residences with little habitat for native fauna and flora. 

The closest wildlife corridors to the proposal footprint are riparian vegetation 
associated with Bells Creek (in the western part of the proposal footprint) and 
Eastern Creek (in the eastern part of the proposal footprint) within the non-certified 
lands.  

Non-certified lands 

Vegetation within the non-certified lands has been heavily modified and disturbed by 
agricultural activities and as such there is limited habitat connectivity between the 
north and south of South Street.  

The riparian vegetation along Bells Creek in particular, is currently bisected by South 
Street. This relatively minor road (a single carriageway) does not present a significant 
barrier to mobile fauna movement and dispersal although it would impact upon some 
populations through road-kill fatalities. South Street may pose a barrier to species 
such as amphibians, small reptiles and insects. 

Vegetation along Bells Creek to the south of South Street has been largely cleared, 
with a gap between the roadside vegetation along South Street and the next patch of 
woodland vegetation of about 100 metres to the south. Vegetation throughout the 
locality is interrupted by the existing road network as well as the existing transmission 
line easement networks. 

Vegetation is present along Bells Creek to the north of South Street, however is 
regularly dissected by roads running perpendicular to the creek line, such as Grange 
Avenue, Vine Street West and Carnarvon Road.  

Vegetation along Eastern Creek is largely intact within non-certified land in the 
proposal footprint, as there is no existing crossing in place over Eastern Creek. 
However, vegetation is dissected about 200 metres to the north of the proposal 
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footprint by Grange Avenue and about two kilometres north by Garfield Road West 
and about four kilometres to the south by the M7 motorway. 

Despite this, Bells Creek and Eastern Creek and the associated riparian vegetation 
are likely to function as a fauna movement corridor and habitat link between areas of 
habitat for mobile fauna species such as birds and bats. The riparian corridors 
associated with waterways including Eastern Creek, Ropes Creek and South Creek 
are some of the only remaining vegetated corridors in the locality, and despite being 
crossed by numerous roads, easements and other infrastructure are likely to provide 
important corridors in a fragmented landscape. It is possible that mobile threatened 
fauna species use these corridors on occasion, such as the Grey-headed Flying-fox, 
microbats and bird species. 

The proposal footprint sits around five kilometres from the headwaters of Bells Creek. 
Upstream from the proposal footprint, Bells Creek exists largely as a series of 
intermittent pools and drainage lines, some of which are maintained grassy areas 
that flood in heavy downpours. There is limited potential for aquatic habitat 
connectivity in the upper reaches of Bells Creek, given the highly modified and 
disturbed nature of this waterway upstream from the proposal footprint. Riparian 
vegetation associated with Bells Creek provides a wildlife corridor and a series of 
stepping stones throughout a highly modified largely urban environment. 

The proposal footprint sits around 20 kilometres from the headwaters of Eastern 
Creek. Upstream from the proposal footprint, Eastern Creek exists as a meandering 
largely urbanised creek line, with occasional deeper pools. The creek line supports 
riparian vegetation along much of its extent and may provide an aquatic corridor and 
area of habitat for some of its length. The riparian vegetation associated with Eastern 
Creek is also likely to provide an important wildlife corridor for a number of terrestrial 
species in the locality, as it supports some of the only remaining native canopy 
vegetation in the area. 

6.6.3 Potential impacts 

Construction 

Impacts on threatened flora 

The proposal would require the removal of individuals of two threatened flora 
species: 

• Juniper-leaved Grevillea (Grevillea juniperina subsp. juniperina) 

• Dillwynia tenuifolia 

Table 6-24 indicates the estimated number of each species to be removed from 
within certified and non-certified land within the proposal footprint. 

Table 6-24 Number of threatened flora species to be removed from the proposal 
footprint 
Species Number to be removed 

from certified land 
Number to be removed 
from non-certified land 

Grevillea juniperina subsp. 
juniperina 

16 0 

Dillwynia tenuifolia 5 0 

The proposal would remove all recorded individuals of these species from within the 
certified area of the proposal footprint.  

Additional individuals (27 in total) of Grevillea juniperina subsp. juniperina have been 
identified in non-certified lands (refer Figure 6-5b). Although they are within the 
assessed construction footprint, no construction activity is required in this location 
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and a no-go zone can be implemented to protect all 27 individuals during 
construction. The TSC Act assessment of significance was completed for removal of 
potential habitat for each of these species, and concluded the impact as not 
significant. No individuals of these species were observed growing immediately 
outside of the proposal footprint; however these species are both known to occur 
elsewhere in the locality.  

The proposal would also require the removal of vegetation that is potential habitat for 
each of these species, within areas of Shale Plains Woodland (TSC Act and EPBC 
Act condition). A total of 0.95 hectares of potential habitat would be removed from 
within the non-certified land, and 3.36 hectares from within certified lands. 

Vegetation clearing 

Construction of the proposal would require clearing of native vegetation within the 
proposal footprint. Construction compounds, laydown areas and soil stockpiles would 
be located within the proposal footprint only. The proposal footprint includes 15.69 
hectares of modified, cleared and grazed/cultivated exotic pasture and residential 
areas. These areas have little conservation value and do not qualify as native 
vegetation. Table 6-25 shows the amount of vegetation to be cleared from within 
certified and non-certified lands. 

A total of 23.53 hectares of land would be impacted by the proposal. Of this total, 
8.61 hectares is native vegetation, including 4.76 hectares in non-certified areas and 
3.85 hectares in certified areas.  

The proposal would remove a total of 4.31 hectares of vegetation equivalent to 
Cumberland Plain Woodland as listed under the TSC Act, of which 3.66 hectares 
fulfils the condition thresholds for inclusion as the EPBC Act-listed community. The 
majority of EPBC Act quality Cumberland Plain Woodland is within certified areas, 
however 0.64 hectares falls within non-certified areas. An additional 0.31 hectares of 
Cumberland Plain Woodland, which does not meet EPBC Act condition thresholds 
but does qualify as the TSC Act-listed community would also be removed from non-
certified lands. 

The proposal would also remove 4.30 hectares of River-flat Eucalypt Forest, as listed 
under the TSC Act. About 0.48 hectares of River-flat Eucalypt Forest occurs in 
certified areas, and 3.81 hectares within non-certified areas along Bells Creek and 
Eastern Creek. 
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Table 6-25 Total vegetation clearing areas required for the proposal (certified land and non-certified land)  
Vegetation 
community 

Native vegetation (ha) Non-native vegetation (ha) Total (ha) 

 Shale Plains 
Woodland 

Shale Plains 
Woodland 

River-flat 
Eucalypt 
Forest 

Highly 
modified 
River-flat 
Eucalypt 
Forest 

Exotic Pasture Garden Cleared land 
(including hard 
surfaces such 
as roads and 
buildings 

 

Conservation 
status 

CEEC – EPBC 
Act and TSC 
Act 

CEEC – TSC 
Act only 

EEC – TSC 
Act 

EEC – TSC 
Act 

 -  -  -  - 

Per cent cleared 
in CMA  

95% 95% 95% 95% - - - - 

Percentage lost 
from locality 
(10km2) 

0.24% 0.24% 0.41% 0.41% - - - - 

Vegetation to be 
removed from 
certified land 
(ha) 

3.02 0.34 0.48 0.01 3.15 3.09 2.07 12.15 

Vegetation to be 
removed from 
non-certified 
land (ha) 

0.64 0.31 3.05 0.76 4.88 0.79 0.94 11.38 

Totals 3.66 0.65 3.53 0.77 8.03 3.88 3.01 23.53 
 4.31 4.30     
 8.61 14.92  
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Terrestrial fauna habitat removal 

The proposal footprint comprises highly modified areas of cleared agricultural and 
residential land with little habitat value for native fauna as well as patches of native 
woodland and riparian forest vegetation. The proposal would remove about 8.61 
hectares of native vegetation, of which 4.76 hectares are within non-certified areas.  

Eighteen trees identified as potentially containing hollows would be removed as a 
result of the proposal, of which six are within non-certified lands. Hollow-bearing 
trees are an important habitat resource. However, hollows in the proposal footprint 
are small (<5 centimetre diameter) and the observed presence of the aggressive 
hollow-using Common Starling may limit their value for many native fauna. The 
majority of the hollow-bearing trees are alongside South Street, or scattered within 
cleared agricultural land. Consequently, these trees are subject to noise (cars, trucks 
and domestic animals) and light disturbance throughout the day and night which is 
likely to reduce their suitability for native fauna. The removal of these hollows would 
therefore be unlikely to threaten the persistence of any hollow-dependant fauna 
species in the locality. Impacts on fauna due to mortality are discussed below. 

Fauna mortality and disturbance 

The proposal would cause displacement or in some cases possible mortality of fauna 
that are present at the time of construction activities. Less mobile terrestrial fauna, 
such as frogs and reptiles, are at most risk of mortality as a result of the proposal. 

An increase of traffic in the area resulting from the proposal and increased 
development in the locality may result in additional incidences of fauna mortality. 
Given the lack of sightings during field work and the general scarcity of records of 
macropods in the area immediately around the proposal footprint, impacts on 
macropods as a result of the proposal are considered to be minor.  

The majority of native bird species occurring within the proposal footprint, or with the 
potential to occur, are likely to be transitory individuals of mobile species, which 
would use these habitats as part of a wider network of habitat across the landscape. 
These species would readily disperse to avoid construction activities, and most 
individuals directly affected by the proposal would be displaced rather than killed. 
These direct impacts would affect limited numbers of individuals and so would be 
unlikely to threaten the survival of any local populations of any bird species. 

Roosting microbats are vulnerable during the construction phase as disturbing 
individuals during daylight hours renders them vulnerable to predation. The proposal 
may disturb roosting individuals during the clearance of identified habitat trees and 
destruction of existing culverts. However, existing culverts around Bells Creek were 
inspected and showed no signs of microbat activity. No culverts exist near the 
proposed crossing of Eastern Creek. Eighteen identified habitat trees within the 
proposal footprint would be cleared for the proposal, and clearing could result in 
mortality of individuals.  

Given the fragmented nature of native vegetation within the proposal footprint and 
presence of similar habitats within the broader locality it is likely that populations of 
any species directly affected would persist in alternative habitat outside the proposal 
footprint. Displacement or mortality due to construction impacts would affect limited 
numbers of individuals, and local populations are likely to persist in alternative habitat 
outside the proposal footprint. Therefore the proposed construction would be unlikely 
to threaten the survival of any local populations of any fauna species. Impacts on 
fauna due to fragmentation of habitats are discussed below 

  



Schofields Road Upgrade Stage 3 – Veron Road to Richmond Road 208 
Review of Environmental Factors 

Aquatic fauna habitat removal 

The proposal would require the realignment/diversion of two low flow channels 
associated with Bells Creek, and an adjustment to a shallow ephemeral drainage 
depression located 270 metres east of Carnarvon Road, near Eastern Creek. 

The proposal would impact a span of about 60 metres along Eastern Creek and 
about 100 metres along Bells Creek, as well as require removal of three man-made 
dams. 

Creek crossings 

It is likely that the construction of the twin bridges (at both Bells Creek and Eastern 
Creek) would have impacts on aquatic habitats within the proposal footprint. Impacts 
would result within each creek line due to clearing of riparian vegetation and 
modifying bed and bank substrates and structures to allow installation of bridge 
structures.  

The natural flow regimes of these waterways have undergone substantial disruption 
due to previous vegetation clearance and rural and urban development. The results 
of the AUSRIVAS model and water quality testing suggest that creeks in the proposal 
footprint are in an ecologically impaired condition. Localised removal of riparian 
vegetation and modification of bed and bank substrates would have a minor 
additional impact on aquatic habitats. Impacts on aquatic fauna would be minimal. 
These creeks are classed as highly sensitive key fish habitats and use of bridges 
would maintain fish passage in these key fish habitats. 

Impacts would result from the realignment of the two low flow channels associated 
with Bells Creek to avoid pier placement within the waterway. The structure of Bells 
Creek has been previously altered, and there are pipes in place in each of the 
existing channels. It is thought that the alterations took place during the construction 
of South Street. The main channel has two 525 millimetre diameter concrete pipes 
and the secondary channel has one 450 millimetre diameter concrete pipe. The 
proposal would remove the existing structures and realign the main and secondary 
channels. These works would likely have a negative impact on the aquatic 
environment immediately surrounding the proposal footprint, with disturbance to 
riparian vegetation and any in-stream habitat features such as woody debris.  

Within the proposal footprint, the main channel of Eastern Creek is not currently 
spanned by any road or structure. There are however road bridges and associated 
culverts up and downstream from the proposal that span the creek. The proposal 
would involve the construction of 422 metre long twin bridges over Eastern Creek 
and adjustment to an ephemeral drainage depression near Eastern Creek. 

Construction activities may require temporary damming of streams which could 
impact movement of fish. Section 6.4.3 contains relevant requirements for work 
method statements to manage potential environmental impacts if waterway blockage 
is required. Given the staging of work at Bells Creek and the multiple channels it is 
unlikely that this would be required. As noted in section 5.6, DPI Fisheries only list 
Eastern Creek as a key fish habitat therefore concurrence/ approval would only need 
to be sought for Eastern Creek. Blockage of Eastern Creek waterway would not be 
required as works are outside of the main channel, Aquatic flora and fauna would 
likely recolonise disturbed sites in the long-term after construction of the bridges is 
completed.  
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Removal of dams 

Dams within certified areas of the proposal footprint typically support aquatic and 
fringing vegetation which would provide foraging habitat for common native species 
including frogs, bats, birds and reptiles, as well as threatened species such as 
microbats. Dewatering of three such dams would be required within the proposal 
footprint. Two dams would be removed from within certified land (one being the 
potential south western leachate pond removal) and one within non-certified land.  
The dams to be impacted by the proposal exist in relative isolation from surrounding 
vegetation, and are surrounded by cyclone fences to prevent human access to the 
dams. The removal of these dam habitats may have minor impacts on habitat 
resource availability for native fauna within the locality, however numerous other 
dams exist within the locality which would not be impacted by the proposal.  

Dewatering of dams has the potential to release invasive aquatic species such as 
Eastern Gambusia, present in the dams, into nearby waterways. However invasive 
species including Eastern Gambusia were recorded in Bells Creek and Eastern 
Creek so dewatering is unlikely to result in the establishment of any new invasive 
species into creek lines within the proposal footprint. If any invasive species were 
accidentally released into nearby waterways, they would have the potential to impact 
on the species richness and/or native diversity of those waterways, through 
increased predation, competition and potential disease transmission. During 
consultation with DPI Fisheries (refer section 5.6) they indicated that dams should 
not be dewatered into creek lines to avoid the potential release of invasive aquatic 
species (flora and fauna) and potential spread of pathogens.   

Indirect impacts 

• Soil and water pollution: The proposal has the potential to result in 
sedimentation, pollution, contaminated runoff or erosion within the construction 
footprint and adjoining areas through soil disturbance and construction 
activities. Potential sources of soil and water pollution include: 

• Soil disturbance during road and bridge construction activities. 

• Soil disturbance during creek realignment and piling works. 

• Construction and excavation for scour protection areas. 

• Dewatering dams and release of water into grassed areas near to 
waterbodies. 

• Inappropriate management of soil and material stockpiles. 

• Hydrocarbon leaks or spills from vehicles or equipment used in 
construction. 

• Potential release of alkaline water during cement works. 

• Increased runoff from hardstand areas. 

• Increased sediment transfer and erosion potential in areas cleared of 
vegetation. 

• Flood event during construction (particularly during creek realignment 
and bridge construction). 

• Potential acid sulfate soil disturbance and mobilisation of acid waters. 

• Introduction or spread of weeds: Exotic flora species, including a number of 
noxious weeds, are already abundant throughout the proposal footprint. In this 
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context, any increase in weeds as a result of the proposal is therefore likely to 
have a minor impact on surrounding vegetation and land uses.  

• Introduction of pathogens: The proposal has a potential for impacts associated 
with the introduction or spread of pathogens such as Phytophthora cinnamomi 
(Phytophthora), Uredo rangelii (Myrtle Rust) and Batrachochytrium 
dendrobatidis (Chytrid fungus), given the disturbed nature and high existing 
visitation rates to the proposal footprint, and lack of undisturbed native 
vegetation along most of the route.  

• Noise: The proposal has the potential to increase noise levels in the vicinity of 
the proposal footprint during construction of the roadway, through plant and 
machinery operation and earth moving activities. Given the existing noise 
levels in the vicinity of the proposal, any such increase to noise levels are 
unlikely to impact on native biota. 

• Vibration: The proposal has the potential to increase vibration throughout the 
proposal footprint, during construction and operation of the proposal. Vibration 
may deter native fauna from using the area surrounding the source of vibration. 
This may potentially interrupt dispersal within the locality if an individual is 
unwilling to travel through an area where vibration is detectable, or may cause 
some species to abandon an area in search of areas where vibration is not 
detectable.  

• Artificial lighting: As activity may occur over a 24 hour basis (e.g. around the 
Jemena/Caltex easement, and outside of standard working hours to minimise 
traffic impacts), light spill into adjoining areas of habitat can be expected in 
some parts of the proposal footprint.  

Operation 

Potential impacts that may occur as a result of operation of the proposal include: 

• Erosion and sedimentation: Some erosion and sedimentation of waterways 
could occur as a result of poorly stabilised banks following construction and 
during operation of the road. Scouring of the bed downstream of bridge pylons 
as a result of turbulence during high flows and increased flood flow velocities 
may result, should design not take into account such risks. Design of the 
drainage systems and twin bridges should generally improve the drainage of 
the area and reduce susceptibility to flooding. 

• Aquatic habitat: The proposal would result in increased levels of disturbance 
and exposure of Eastern Creek, which is currently relatively protected within 
the proposal footprint. The construction of twin bridges over the waterway 
would open the area up to increased rates of human access and potential for 
increased rates of dumping and disturbance. Bells Creek is already relatively 
exposed, given the presence of South Street which spans the waterway.  

The proposal may also result in changes to the instream and bank vegetation, 
which may affect shading, habitat and water velocities. Replacement of the 
existing pipes at Bells Creek with twin bridges would improve aquatic habitats 
at this location by replacing an artificial waterway with more natural creek 
morphology. The presence of a bridge at this location would improve water flow 
and therefore connectivity for fish and macroinvertebrates.   

• Light and noise: The western portion of the proposal footprint is already subject 
to traffic noise and light from the existing road, and proximity to ongoing 
construction activities centred on Richmond Road. The proposal would allow 
for greater volumes of traffic, which would result in increased light and noise 
over time as traffic levels increased, and as a result of increased numbers of 
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street lights. Increases in noise and light levels would have a small additional 
impact on native biota in the immediate vicinity. 

The eastern portion of the proposal footprint is quieter than the western portion, 
being greenfields rather than an existing road. The proposal would result in 
increased light and noise, which may have negative impacts on wildlife species 
which use the riparian corridor surrounding Eastern Creek as a wildlife corridor. 

• Edge effects: The proposal footprint is already highly disturbed, and the 
impacts of edge effect are visible across much of the proposal footprint. The 
proposal is unlikely to substantially increase the influence of edge effect within 
the locality. 

• Weeds and exotic fauna species: Introduction and spread of weeds could 
continue in the woodland areas and riparian zones during operation of the 
road, particularly around Eastern Creek. Weed propagules may be introduced 
by vehicles and pedestrians, and increased light and runoff on road edges 
create suitable conditions for establishment and growth of weed species. 
Increased prevalence of introduced aquatic species and exotic species may 
also increase as a result of disturbance.  

• Fauna mortality: The increased width of the road and wide, vegetated median 
strip may increase the incidence of fauna collisions with vehicles.  

• Changes to hydrology: The proposal has the potential to impact on vegetation 
dependent on groundwater, namely the River-flat Eucalypt Forest. This 
vegetation type is not identified as a groundwater dependant ecosystem in the 
Water Sharing Plan for the Greater Metropolitan Region Groundwater Sources 
2011 (Schedule 4) but it is likely that the community is groundwater dependant 
to some degree. The proposal has the potential to impact on groundwater 
which in turn may lead to ecosystem damage. Impacts to groundwater systems 
can come from dams, waterlogging, reduction in flooding events, stream flow 
regulation and lack of flushing. 

Habitat fragmentation and wildlife connectivity 

The proposed works are unlikely to create a significant increase in habitat 
fragmentation of the local environment. The majority of native flora and fauna 
persisting within these environments are common, widespread and generalist 
species capable of adapting to modified environments. 

In the certified lands, the widening of the road corridor is located predominantly in 
already cleared agricultural areas or gardens and thus the impacts on fragmentation 
would be negligible. Patches of woodland in these areas are typically very open with 
sparse understorey, interspersed by areas of garden and exotic pasture. As a result, 
there are gaps present between habitat patches. 

Fragmentation is more of an issue for fauna in the non-certified areas, and may limit 
the ability of less mobile fauna species (e.g. amphibians, small reptiles, insects and 
any small ground-dwelling mammals) to move in a north to south direction through 
the proposal footprint. Mobile fauna species such as flying-foxes, microbats and birds 
would be less impacted by the removal of vegetation along Eastern Creek.  

The riparian vegetation associated with Bells Creek and Eastern Creek is an existing 
linkage through a highly modified and disturbed rural and residential landscape. The 
proposal would disrupt this linkage and would reduce the viability of the wildlife 
corridor in the locality. 

The proposal would increase the width of South Street to a minimum of four lanes of 
traffic, which would impact on fauna and genetic dispersal, and any increase in traffic 
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volumes would also increase the risk to fauna and disrupt habitat connectivity within 
the locality. 

The increase in width of the existing South Street and the construction of a roadway 
and bridge over Eastern Creek would dissect the existing wildlife corridor. Negative 
impacts resulting from the proposal would be greatest on less mobile fauna species 
that use existing woodland patches adjacent to Bells Creek and Eastern Creek, such 
as arboreal and ground-dwelling mammals, reptiles and amphibians. The bridge 
design still retains some space beneath the structure to retain ability for movement of 
these less mobile species (refer bridge photo montage figures within Appendix A). 
Mobile species such as woodland birds and raptors would be less impacted by the 
proposal, however would still experience impacts such as loss of habitat resources 
they may rely on for foraging, hunting, resting shelter and dispersal etc.  

The proposed road upgrade would result in a road approximately double its existing 
width and there is a potential for an increase in terrestrial fauna mortality. This impact 
is not considered likely to have an adverse impact on the threatened bat fauna 
recorded in the proposal footprint given their high mobility. 
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Key threatening processes 

Key threatening processes listed under the TSC Act, FM Act and/or EPBC Act potentially relevant to this proposal are identified and assessed 
in Table 6-26. 

Table 6-26 Key threatening processes of relevance to the proposal 
KTP Status Comment 
Clearing of native 
vegetation 

TSC Act; 
EPBC Act 

Clearing of native vegetation has occurred historically within and around the proposal footprint. The proposal would 
result in the clearing of 8.61 hectares of native vegetation (4.76 ha within non-certified areas), including two 
threatened communities. Vegetation within the proposal footprint is already highly fragmented and disturbed and has 
limited habitat value for threatened flora and fauna. The proposal would be unlikely to threaten the persistence of any 
threatened biota in the locality.  

Clearing of hollow-
bearing trees 

TSC Act Eighteen hollow-bearing trees would be removed for construction of the proposal (six within the non-certified area). 
This is not likely to significantly impact any threatened or migratory species.  

Invasion of plant 
communities by 
perennial exotic 
grasses 

TSC Act The proposal footprint has been subject to historic agricultural practices, including pasture improvement. There is the 
potential for perennial exotic grasses to further invade native vegetation through disturbance during construction of 
the new road. This is not likely to significantly impact any threatened communities or any threatened or migratory 
species.  

Alteration to the 
natural flow regimes of 
rivers and streams and 
their floodplains and 
wetlands 

TSC Act The proposal would alter the flow regimes of the two creek lines in the proposal footprint through upgrades to the 
crossing structures and widening of the existing road, and realignment of the two channels associated with Bells 
Creek, and adjustment to an ephemeral drainage channel to the west of Eastern Creek. As discussed, these creeks 
are within a modified urban landscape and the natural flow regimes of these waterways have undergone substantial 
disruption due to previous vegetation clearance and rural and urban development, around the creek lines as well as 
up- and down-stream. These creeks do not contain habitat for any threatened aquatic species. 
Creek lines within the proposal footprint do contain woody debris (although no snags were identified), which has the 
potential to be disturbed during construction of the bridge structures and during creek realignments.  
Given the low flow of all creeks within the proposal footprint, the operation of this KTP would be limited to the proposal 
footprint and would be unlikely to affect downstream areas. 

The degradation of 
native riparian 
vegetation along NSW 
water courses 

FM Act,  The proposal would result in the removal of areas of native riparian vegetation along two creek lines. 
Riparian vegetation is already degraded by the complete removal or modification of native plants by processes such 
as clearing, gravel extraction, cropping, livestock grazing, trampling and introduction of, or invasion by, non-native 
species. Degradation of riparian vegetation has occurred within the proposal footprint, particularly at Bells Creek. The 
proposal would result in the clearing of an additional clearing or modification of approximately 4.30 hectares of 
riparian vegetation, particularly surrounding Eastern Creek.  

Instream structures 
and other mechanisms 

FM Act,  The proposal would construct two twin bridges at Eastern Creek and Bells Creek, and would realign two low-flow 
channels associated with Bells Creek and adjust one shallow ephemeral drainage depression near Eastern Creek. 
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KTP Status Comment 
that alter natural flow The creek realignment works are to avoid pier placement in a waterway. As such, the proposal would alter the natural 

flow of an ephemeral drainage line associated with Eastern Creek and realign Bells Creek. However, bridges are 
considered to have the least impact on fish passage and the construction of a twin bridge at Bells Creek, where there 
is currently a culvert, may improve fish passage. 
The flow regime of Eastern Creek is already altered with the discharge upstream from tertiary treated effluent from 
Quakers Hill STP, as well as a number of pumps observed along Eastern Creek and Bells Creek at the time of 
assessment. 

Introduction and 
establishment of Exotic 
Rust Fungi of the order 
Pucciniales pathogenic 
on plants of the family 
Myrtaceae 

TSC Act Construction activities have the potential to introduce Myrtle Rust to the proposal footprint. The fungus infects leaves 
of susceptible plants producing spore-filled lesions on young actively growing leaves, shoots, flower buds and fruits. 
Leaves may become buckled or twisted and may die as a result of infection. Infection on highly susceptible plants 
may result in plant death. This is not likely to significantly impact any threatened biota. 

Infection of frogs by 
amphibian chytrid 
causing the disease 
chytridiomycosis 

TSC Act; 
EPBC Act 

Construction activities have the potential to introduce amphibian chytrid to the proposal footprint. Currently no 
effective treatments have been found for wild frog populations. The fungus can be introduced in spores in water, moist 
soil or other debris, but is easily destroyed through heat and desiccation or through chemical disinfectants such as 
bleach.  

Predation by 
Gambusia holbrooki 
Girard, 1859 (plague 
minnow or mosquito 
fish) 

TSC Act 
FM Act 

Eastern Gambusia (Gambusia holbrooki) is an aggressive introduced fish pest species that preys on frog species, 
other freshwater fish and macroinvertebrates. Aquatic surveys found it to be the most abundant fish species in 
Eastern Creek and Bells Creek. The proposal has the potential to indirectly alter localised water quality through 
sedimentation from vegetation clearing and bridge construction, as well as dewatering of dams, which may indirectly 
discourage threatened (or otherwise) species of fish and macroinvertebrates from the impacted river reaches. 
Discharge of water from dams during the dewatering process has the potential to release Eastern Gambusia into 
waterways. Reduced competition and its wide tolerance to modified habitat conditions could result in an increase in G. 
holbrooki population in the proposal footprint.  

Removal of large 
woody debris from  
rivers and streams 

FM Act The proposal has the potential to impact woody debris (though none identified during survey which meet the definition 
of a snag) within waterways in the proposal footprint through the realignment of creek lines and the construction of 
bridges and supporting structures over Bells and Eastern Creeks.  

Infection of native 
plants by Phytophthora 
cinnamomi 

TSC Act; 
EPBC Act  

The proposal has the potential to influence the movement of Phytophthora cinnamomi, a soil borne pathogen that 
occurs in warm, moist conditions, throughout the proposal footprint, through the transport and movement of plant, 
machinery and vehicles, as well as through landscaping works following construction. 

Loss and degradation 
of native plant and 
animal habitat by 

TSC Act; 
EPBC Act  

This KTP refers to the invasion and establishment of exotic species into native vegetation, as a result of escape from 
gardens. Much of the study area either includes or is directly adjacent to areas of garden that support exotic species. 
The proposal has the potential to open up areas of native vegetation to infestation from garden plants, if sufficient 
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KTP Status Comment 
invasion of escaped 
garden plants, 
including aquatic 
plants 

control measures are not implemented. Similarly, any farm dams that support exotic aquatic species which require 
dewatering as part of the proposal must be managed in a way that prevents the invasion of waterways by exotic 
species.  

Forest Eucalypt 
dieback associated 
with over-abundant 
psyllids and bell 
miners 

TSC Act Psyllids (small sap-sucking insects that secrete a sugary shield, called a lerp), and bell miners (Manorina 
melanophrys) are native and occur naturally in moderate abundance in localised areas. Bell miners are aggressive 
and often exclude other bird species from their territories. This can lead to psyllid populations increasing to a degree 
that damage to canopy species becomes evident. Bell miners were present within the proposal footprint, with some 
signs of dieback evident around Eastern Creek. The proposal is unlikely to further influence this KTP, given the 
process already appears evident within the proposal footprint. 

Invasion and 
establishment of exotic 
vines and scramblers 

TSC Act Exotic vines can have a significant effect on biodiversity, through smothering native vegetation and seedlings, and 
preventing natural recruitment, particularly in riparian areas. Vegetation around Eastern Creek is infested with exotic 
vines and scramblers, including Balloon Vine. The proposal has the potential to increase disturbance in areas of 
similar vegetation that are not infested with exotic vines, resulting in new infestations. Similarly works have the 
potential to spread propagules and vegetative material from invasive species within the proposal footprint, which may 
also result in new infestations.  

Invasion of native plant 
communities by 
African Olive Olea 
europaea L. subsp. 
cuspidata 

TSC Act African Olive well established in areas of NSW including the Cumberland Plain, where it is considered a significant 
environmental weed. African Olive was recorded within the proposal footprint and increased disturbance associated 
with the proposal has the potential to increase the spread of this species within the local area. 

Invasion, 
establishment and 
spread of Lantana 
camara 

TSC Act Lantana can have adverse impacts on biodiversity. The species often responds favourably to disturbance, including 
edges and canopy breaks in woodland. Lantana is scattered throughout the proposal footprint and increased 
disturbance has the potential to allow infestation of additional areas and spread into adjacent lands. 

Removal of dead wood 
and dead trees 

TSC Act The proposal footprint generally contained very little fallen timber at the time of the field survey, with few occurrences 
of terrestrial woody debris. The proposal may result in the removal or disturbance to those small amounts that do 
occur within the proposal footprint, during construction of the proposal.  
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Cumulative impact 

The proposal is located entirely within the NWGC, which has been earmarked for 
substantial residential expansion over the next 25 to 30 years. There are therefore 
likely to be extensive cumulative impacts on biodiversity throughout the Growth 
Centre as a result of current and future development. These impacts have been 
addressed on a broad scale through the Biodiversity Certification process, which 
aims to ensure an overall outcome of maintained or improved biodiversity values by 
protecting high value vegetation and habitat within the Growth Centre and in 
surrounding areas.  

Clearing of native vegetation within certified areas has already been accounted for 
under the Biodiversity Certification process (for example by setting aside the Western 
Sydney Parklands). 

RMS has committed to developing a Biodiversity Offset Strategy (offset strategy) to 
offset unavoidable impacts on threatened biota within non-certified lands as a result 
of the proposal. The offset strategy would be developed in consultation with the 
Strategies and Land Release section of DP&I and Office of Environment and 
Heritage/Environment Protection Agency (OEH/EPA). The strategy would outline the 
goals for developing an offset package that aims to achieve a net beneficial 
biodiversity outcome for the region as a result of the proposal. 

Various other RMS projects within the locality have resulted in impacts to Grevillea 
juniperina subsp. juniperina, either through removal of individual plants or potential 
habitat. The assessment of impact on this species has taken into consideration the 
impacts on Grevillea juniperina subsp. juniperina within the locality of the proposal 
resulting from other RMS projects. This proposal would require the removal of an 
additional 0.95ha of non-certified potential habitat for this species. Section 6.6.4 
outlines management measures to protect a population of 27 individuals within the 
non-certified area as a no-go zone.  

Impacts on State-listed threatened biota 

Assessments of Significance (7 part tests) have been prepared for state-listed 
threatened biota, which have been recorded or have the potential to occur within 
non-certified areas of the proposal footprint. This includes two threatened ecological 
communities, three threatened flora species and 16 threatened fauna species, as 
summarised in Table 6-27. Seven-part tests are not required for threatened biota 
within certified areas. 

Table 6-27 Assessments of significance prepared for threatened biota within non-
certified areas of the proposal footprint and outcomes of the assessment 
Common Name TSC 

Status 
EPBC 
Status 

Outcome of 
assessment 

Threatened ecological communities 
Cumberland Plain Woodland CEEC CEEC Not significant 
River-flat Eucalypt Forest on Coastal 
Floodplains 

EEC - Not significant 

Flora 
Juniper-leaved Grevillea  
(Grevillea juniperina subsp. juniperina) 

V - Not significant 

Dillwynia tenuifolia V - Not significant 
Spiked Rice Flower 
Pimelea spicata 

E E Not significant 

Fauna 

Green and Golden Bell Frog  
(Litoria aurea) 

E V Not significant 
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Common Name TSC 
Status 

EPBC 
Status 

Outcome of 
assessment 

Black-chinned Honeyeater 
(Melithreptus gularis gularis) 

V  Not significant 

Gang-gang Cockatoo 
(Callocephalon fimbriatum) 

V - Not significant 

Little Lorikeet  
(Glossopsitta pusilla) 

V - Not significant 

Square-tailed Kite 
(Lophoictinia isura) 

V - Not significant 

Eastern Bentwing-bat 
(Miniopterus schreibersii oceanensis) 

V - Not significant 

Eastern False Pipistrelle 
Falsistrellus tasmaniensis 

V - Not significant 

Eastern Freetail-bat 
(Mormopterus norfolkensis) 

V - Not significant 

Greater Broad-nosed Bat 
(Scoteanax rueppellii) 

V - Not significant 

Grey-headed Flying-fox  
(Pteropus poliocephalus) 

V V Not significant 

Southern Myotis 
(Myotis macropus) 

V - Not significant 

Yellow-bellied Sheathtail-bat 
(Saccolaimus flaviventris) 

V - Not significant 

Cumberland Plain Land Snail 
(Meridolum corneovirens) 

E - Not significant 

Australiasian Bittern (Botaurus 
poiciloptilus) 

E V Not significant 

Black Bittern 
Ixobrychus flavicollis 

V - Not significant 

Australian Painted Snipe (Rostratula 
australis) 

E V; M and  
Marine as 
Rostratula 
benghalensis 

Not significant 

E= Endangered; V= Vulnerable; M= Migratory 

The seven-part tests prepared for these species concluded that the proposal is 
unlikely to have a significant impact on these species. 

Threatened flora species 

Two threatened flora species were identified within the proposal footprint: Juniper-
leaved Grevillea (Grevillea juniperina subsp. juniperina) and Dillwynia tenuifolia. No 
individuals of Dillwynia tenuifolia were recorded within non-certified lands. 
Notwithstanding, potential habitat exists for this species in areas mapped as Shale 
Plains Woodland within non-certified areas.  

Within non-certified areas, the proposal would remove 0.95 ha of potential habitat 
(comprising Shale Plains Woodland), with mitigation measures in place to protect the 
27 Grevillea juniperina subsp. juniperina individuals. The results of the seven-part 
test and a Commonwealth Assessment of Significance indicate that the proposal is 
unlikely to result in a significant impact to this species. 
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One other threatened flora species; Spiked Rice Flower (Pimelea spicata) is 
considered to have the potential to occur within areas mapped as Shale Plains 
Woodland within the proposal footprint. A total of 0.95 hectares of this vegetation 
type would be impacted by the proposal. The seven-part test results indicate that the 
proposal is unlikely to result in a significant impact to this species. 

No other threatened flora species are regarded as likely to occur within the proposal 
footprint. 

Threatened ecological communities 

Two threatened ecological communities were recorded within the proposal footprint, 
and are discussed below. There are no other threatened ecological communities 
within the proposal footprint or adjacent areas which would be potentially impacted 
by the proposal. Table 6-25 provides the amount of each vegetation type to be 
cleared from within certified and non-certified lands, as well as the estimated amount 
remaining within the locality, based on Tozer et al. (2010) vegetation mapping. 

Cumberland Plain Woodland 

Patches of Shale Plains Woodland occur throughout the proposal footprint, which are 
equivalent to the CEEC Cumberland Plain Woodland in the Sydney Basin Bioregion 
listed under the TSC Act. Some of this vegetation also meets the condition criteria for 
inclusion under the EPBC Act. About 4.31 ha of this community would be cleared as 
part of the proposal. The conclusion of the seven-part test for the removal of the 0.95 
ha which falls within non-certified lands is that the proposal would be unlikely to result 
in a significant impact on this community, given the small area of this vegetation to be 
removed, the small percentage of the community to be removed from within the 
locality, and the presence of other patches in the locality.  

Several patches of Shale Plains Woodland would be removed within certified lands 
within the proposal footprint. No seven-part test is required for removal of native 
vegetation within certified land. 

River-flat Eucalypt Forest 

About 3.81 hectares of River-flat Eucalypt Forest, listed as an EEC under the TSC 
Act, would be removed as a result of the proposal along Bells Creek and Eastern 
Creek, within non-certified lands. An additional 0.49 ha falls within certified lands. 
The conclusion of the assessment of the removal of 3.81 hectares that falls within 
non-certified lands is that the proposal is unlikely to result in a significant impact on 
the River-flat Eucalypt Forest, given the small area of vegetation to be removed, the 
somewhat degraded nature of the vegetation to be removed, the presence of other 
patches in the locality. 

Threatened fauna species 

Sixteen threatened fauna species are regarded as having the potential to occur 
within the proposal footprint, including the Eastern Freetail-bat and the Southern 
Myotis. Other threatened fauna species that may occur include five additional 
microbat species, the Grey-headed Flying-fox, six threatened bird species, the Green 
and Golden Bell Frog and the Cumberland Plain Land Snail. The potential for 
impacts on these species is discussed below. 

Threatened microbats 

Seven part tests have been prepared for the removal of habitat for threatened 
microbats (both hollow-dependent and cave-dwelling species) within non-certified 
areas only. These habitats would represent a minor proportion of habitat available to 
these highly mobile species and would be unlikely to be critical for the ongoing 
survival of these species within the locality. 
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Hollow-bearing trees representing potentially suitable roosting habitat for the Eastern 
Freetail-bat, Greater Broad-nosed Bat, Eastern False Pipistrelle and Yellow-bellied 
Sheathtail-bat are predominantly located in certified lands. These species would be 
unlikely to roost in non-certified areas, as these areas are dominated by exotic 
grassland or with small areas of eucalypt woodland of young age. In addition, the 
presence of aggressive Common Starlings (also a hollow-nesting species) would 
have reduced available roosting habitat. Seven-part tests have therefore been 
prepared for the removal of foraging habitat only for these four species. The 
conclusion of the seven-part tests is that construction within the non-certified areas 
would be unlikely to result in a significant impact on these species, as the small areas 
of potential foraging habitat to be removed are highly modified and fragmented, 
typical of habitats within the surrounding area and are therefore unlikely to be a 
limiting resource for these species. 

Eastern Bentwing-bat and Southern Myotis 

The Large-footed Myotis and Eastern Bentwing-bat may roost in culverts within the 
proposal footprint, including two within the non-certified area. The proposal would 
remove the existing culverts which may provide potential roosting habitat on occasion 
for these species. No evidence of roosting microbats was observed during surveys. It 
is possible the proposed bridges may provide potential roosting habitat for these 
species.  

The proposal would also remove or disturb potential foraging habitat for these 
species. The Southern Myotis would potentially forage over farm dams and creeks 
within the proposal footprint, including Bells Creek and Eastern Creek within the non-
certified areas. Disturbance to these creeks would be temporary, and would 
represent a minor disturbance to available foraging habitat for this species. The 
proposal would also remove small areas of native vegetation and cleared grassland 
within the non-certified areas, which would represent potential foraging habitat for the 
Eastern Bentwing-bat.  

The seven-part tests prepared for these species concluded that the removal of 
habitats non-certified lands within the proposal footprint would be unlikely to have a 
significant impact on these species.  

Grey-headed Flying-fox 

The Grey-headed Flying-fox is a highly mobile species which would be likely to 
forage within eucalypts in the proposal footprint, but would not roost or breed in the 
area. A four hectare area of Cumberland Shale Plains Woodland and River Flat 
Eucalypt Forest and 0.79 hectare of garden vegetation, representing potential 
foraging habitat for this species, would be removed within the non-certified areas. 
The conclusion of the seven-part test was that habitats to be removed for the 
proposal would represent a negligible proportion of habitats available to this highly 
mobile species, which may travel up to 50 kilometres a night to forage. The proposal 
is therefore considered unlikely to result in a significant impact on this species. 

Threatened birds 

Diurnal birds 

None of the four threatened woodland bird species (the Square-tailed Kite, Gang-
gang Cockatoo, Little Lorikeet and the Black-chinned Honeyeater) considered as part 
of this assessment would be likely to roost or breed within the proposal footprint, and 
habitats present are unlikely to represent preferred foraging habitats. As such, these 
species are only likely to occur within the proposal footprint on an occasional or 
opportunistic basis. The conclusion of the seven-part tests is that the removal of 
habitats within these areas would represent only a negligible proportion of habitats 
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available to these species and would be highly unlikely to result in a significant 
impact on any of these highly mobile fauna species. 

Australian Painted Snipe, Black Bittern and Australasian Bittern 

The proposal footprint does not support sufficient habitat resources to provide 
breeding habitat for the Australian Painted Snipe, Black Bittern or Australasian 
Bittern.  Foraging habitat is present along the perimeter of both creeks with the 
addition of a flooded depression that occurs in the far eastern portion of the proposal 
footprint and these three threatened species may occur on occasion.  

While construction activities could disturb these species (if present during 
construction), the location of this habitat is immediately adjacent to an existing 
relatively busy road within a horse paddock, in close proximity to residential 
properties where noise, vibration, light disturbance and domestic animals are already 
present.  

The conclusion of the seven-part tests is that construction within the non-certified 
areas would be unlikely to result in a significant impact on these species, as the small 
areas of potential foraging habitat to be removed are highly modified and fragmented, 
typical of habitats within the surrounding area and are therefore unlikely to be a 
limiting resource for these species. 

Green and Golden Bell Frog 

The proposal footprint is considered to support marginal dispersal habitat for this 
species, in the form of grassy areas surrounding scattered man-made dams (near 
the intersection of South Street and Richmond Road, and South Street and 
Carnarvon Road), the dams themselves, and areas of Bells Creek that support 
Typha sp. (Cumbungi). The proposal footprint lacks suitable breeding habitat and the 
species was not identified as part of the current assessment.   

It is possible that individuals from nearby populations could disperse and occur within 
the proposal footprint on an occasional basis, within Cumbungi stands along Bells 
Creek or foraging/sheltering within associated grassy vegetation. However, there is 
no suitable breeding habitat for the species within the proposal footprint and the 
intervening landscape is highly modified (including residential and semi-agricultural 
properties and a number of roads). It is considered unlikely that the species would 
occur within the proposal footprint on a permanent basis. 

Impacts would include the dewatering of the man-made dams and the realignment of 
Bells Creek. However the assessment of significance found that impacts associated 
with the proposal are unlikely to result in a significant impact on the Green and 
Golden Bell Frog. Additionally, the proposed bridges would not represent a barrier to 
dispersal for this species, and the bridge structures would not stop movement 
throughout the landscape. 

Cumberland Plain Land Snail 

Potential habitat for the Cumberland Plain Land Snail is restricted to Shale Plains 
Woodland. The majority (3.36 hectares) of this vegetation is within certified areas, 
however 0.95 ha falls within the non-certified area. The species is considered unlikely 
to occur within River-flat Eucalypt Forest given the lack of appropriate substrates.  

The conclusion of the seven-part test for the removal of 0.95 hectares of potentially 
suitable habitat within non-certified lands was that the proposal would be unlikely to 
result in a significant impact on this threatened species. The area to be removed is 
isolated from any other areas of suitable habitat for this species, and would be 
regarded as marginal habitat only given the young age of the vegetation, lack of 
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connectivity to other remnants and presence of the exotic Brown Garden Snail 
(Cornu aspersum*). 

Impacts on matters of national environmental significance 

Assessments of significance pursuant to the Department of Environment Significant 
Impact Guidelines 1.1 (formerly DEWHA, 2009) have only been prepared for MNES 
with the potential to occur within non-certified areas. This includes one threatened 
ecological community, four threatened fauna species and migratory species, as 
shown in Table 6-28.  

The survey for the Green and Golden Bell Frog (Litoria aurea) was not in accordance 
with the Department of the Environment's requirements due to the lack of wet 
weather during the survey and reporting period (DEWHA 2010). Section 6.6.4 
outlines requirements for additional surveys. Any impacts to the Green and Golden 
Bell Frog would not require a referral to the Department of the Environment because 
a federal strategic assessment has endorsed the State biocertification process for 
Sydney's Growth Centres. In this regard EPBC Act listed species on non-certified 
land (within the biocertified area) do not require a referral if management is in 
accordance with the biocertification order and RBMs. The Sydney Growth Centres 
Program Report includes commitments for the Green and Golden Bell Frog within the 
NWGC (DoP 2010). It states the DCP for the Riverstone precinct needs to include 
reference to GGBF and that projects need to be in accordance with the Growth 
Centres SEPP. This proposal would be consistent with these commitments as well as 
the RBMs. 

Table 6-28 Assessments of significance (EPBC) for threatened biota within non-
certified areas of the proposal footprint and outcome of the assessment 
Common Name TSC 

Status 
EPBC Status Outcome of 

assessment 

Ecological communities 
Cumberland Plain Woodland CEEC CEEC Not significant 
Flora 
Spiked Rice Flower 
Pimelea spicata 

E E Not significant 

Fauna 
Green and Golden Bell Frog  
(Litoria aurea) 

E V Not significant 

Grey-headed Flying-fox  
(Pteropus poliocephalus) 

V V Not significant 

Australasian Bittern (Botaurus 
poiciloptilus) 

E V Not significant 

Australian Painted Snipe (Rostratula 
australis) 

E V; M and  Marine 
as Rostratula 
benghalensis 

Not significant 

Fork-tailed Swift (Apus pacificus) - M; Marine Not significant 

Cattle Egret (Ardea ibis) - M; Marine listed as 
Ardea alba 

Not significant 

Eastern Greet Egret (Ardea 
modesta) 

- M; Marine Not significant 

White-throated Needletail 
(Hirundapus caudacutus) 

- M; Marine Not significant 
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Common Name TSC 
Status 

EPBC Status Outcome of 
assessment 

Rainbow Bee-eater (Merops 
ornatus) 

- M Not significant 

E= Endangered; V= Vulnerable; M= Migratory 

The assessments of significance prepared for these species concluded that the 
proposal is unlikely to have a significant impact on these species. 

Threatened flora species 

Spiked Rice Flower (Pimelea spicata) was considered to have the potential to occur 
within areas mapped as Shale Plains Woodland within the proposal footprint. A total 
of 0.95 hectares of this vegetation type would be impacted by the proposal. The 
results of the assessment of significance indicate that the proposal is unlikely to 
result in a significant impact to this species. 

No other threatened flora species listed under the EPBC Act are regarded as likely to 
occur within the proposal footprint. 

Threatened ecological communities 

Several patches of Shale Plains Woodland recorded in the field survey meet the 
condition criteria for Cumberland Shale Plains Woodland and Shale-Gravel 
Transition Forest as listed under the EPBC Act and occur in non-certified areas of the 
proposal footprint. An assessment of significance has been prepared only for the 
0.64 hectares of this community which would be affected in the non-certified area. 
The conclusion of this assessment is that the proposal is unlikely to result in a 
significant impact on this community due to the small area that would be removed, 
the presence of other patches in the locality, and the protection of this community in 
areas such as the Western Sydney Parklands. 

Threatened fauna species 

Four species of fauna listed as threatened under the EPBC Act are considered to 
have the potential to occur within the proposal footprint at least on occasion. These 
include the Grey-headed Flying-fox, Australasian Bittern, Australian Painted Snipe 
and Green and Golden Bell Frog. 

The Grey-headed Flying-fox is listed as Vulnerable under the EPBC Act. This 
species is also listed as Vulnerable under the TSC Act. The Grey-headed Flying-fox 
may use all areas of native vegetation as well as gardens for foraging purposes 
within the proposal footprint. This species is not known to breed or roost within the 
proposal footprint. A total of 12.49 hectares of vegetation (comprising all native 
vegetation and garden vegetation) would be impacted by the proposal, including 5.55 
hectares in non-certified land (including 4.76 hectares of native vegetation and 0.79 
hectares of gardens). An assessment of significance has been prepared for the 
removal of 5.55 ha of potential habitat within non-certified lands, including all native 
vegetation (River-flat Eucalypt Forest and Shale Plains Woodland) as well as 
gardens. The conclusion of this assessment is that potential habitats that would be 
impacted by the proposal represent a negligible proportion of foraging habitat 
available to this highly mobile species, which may travel up to 50 kilometres a night 
to forage. The proposal is therefore considered unlikely to result in a significant 
impact on this species. 

The Australasian Bittern is listed as Endangered under the EPBC and TSC Act. The 
Australian Painted Snipe is listed as Vulnerable and Migratory under the EPBC Act 
and Endangered under the TSC Act. These species are unlikely to breed within the 
proposal footprint. A total of 3.91 hectares of potential habitat for these species within 
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non-certified lands (including 3.81 ha of River-flat Eucalypt Forest and 0.1 ha of 
boggy agricultural land located near the intersection of Carnarvon Road and Angus 
Road) would be impacted by the proposal.  

The conclusion of the assessment of significance was that the habitat to be removed 
would constitute a negligible proportion of equivalent or better habitat available to 
these highly mobile threatened species, elsewhere within their range, and that the 
proposal would therefore be highly unlikely to result in a significant impact on these 
threatened species. 

The Green and Golden Bell Frog is listed as Vulnerable under the EPBC Act. This 
species is also listed as Endangered under the TSC Act. The species is considered 
unlikely to occur within the proposal footprint on a permanent basis and the proposal 
is unlikely to result in a significant impact on this threatened species. 
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6.6.4 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Biodiversity 
A Biodiversity Offset Strategy would be developed for this proposal as part of an 
overarching strategy for the North West and South West Growth Centre. The strategy 
would be developed in consultation with the Strategies and Land Release section of 
Department of Planning and Infrastructure and the Office of Environment and Heritage. 
The strategy would be in accordance with Relevant Biodiversity Measure 11 and the 
biodiversity certification. It would be prepared as a separate document during proposal 
development and would be based on the areas mapped as part of the Growth Centres 
Conservation Plan. RMS would map the existing native vegetation to be cleared as part 
of the offset strategy (refer to Figure 6-5). 

RMS Pre-
construction 

Biodiversity 
During the detailed design process, the impact of the proposal on areas with high 
biodiversity values is to be minimised wherever possible by: 

o Minimising the area of threatened vegetation (Cumberland Plain Woodland and 
River-flat Eucalypt Forest) to be cleared. 

o Minimising the number of Grevillea juniperina subsp. juniperina and Dillwynia 
tenuifolia to be cleared. 

o Avoidance of identified habitat and hollow-bearing trees wherever possible.  
o Identify any opportunities to retain any large trees within the riparian zone of 

Eastern Creek and Bells Creek. 
o ‘Bat-friendly’ design of bridges and culverts to provide potential roosting habitat 

(including the use of roughened materials and crevices to allow bats to grip). 
o Designing to optimise fish passage in accordance with Fairfull and Witheridge 

(2003). 
o Minimising scour protection requirements. 
o Placement of bridge piers outside of waterways. 
o Consideration for provision for wildlife connectivity including ease of movement of 

ground-dwelling fauna underneath the bridge structures. 

RMS Pre-
construction 
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Impact Environmental safeguards Responsibility Timing 
o Consideration of pre-cast options for bridge and culvert construction to minimise 

the amount of concrete works and the duration of works in a flood zone. 
o Incorporation of swales. 
o Development of staging options regarding the construction of Bells Creek Bridge 

and the creek realignments to avoid creek blockage and maintain water flow. 

Biodiversity 
The Landscaping Plan is to use native flora species of local provenance where possible 
and incorporate riparian species of the River-flat Eucalypt Forest community within the 
floodplains. 

RMS Pre-
construction 

Biodiversity 
During detailed design, a threatened species management plan is to be developed for 
Green and Golden Bell Frog (Litoria aurea). This is to include surveys in accordance with 
Department of Environment (formerly DSEWPaC) guidelines.   

RMS Pre-
construction 

Biodiversity 
During detailed design, a risk assessment is to be completed to determine which (if any) 
hygiene procedures should be implemented for the proposal, including consideration of 
pathogens including phytophthora, chytrid fungus and/or myrtle rust. 

RMS Pre-
construction 

Biodiversity 
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: 

� A suitably qualified ecologist is to be engaged to visit the site prior to any 
clearing works to clearly demarcate vegetation protection areas (including the 
Grevillea juniperina population, habitat trees and riparian areas) and complete 
a pre-clearing survey report. 

� A pre-clearing survey plan describing survey methodology and targeted 
species. Target species are to include as a minimum: 
o Green and Golden Bell Frog 
o Cumberland Plain Land Snail  
o Grevillea juniperina subsp. juniperina 
o Pimelea spicata 
o Dillwynia tenuifolia 
o Potential microbat habitat  

� A site walk with the RMS Environmental Officer to confirm clearing boundaries 
prior to the commencement of work. 

Contractor Pre- 
construction, 
construction 
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Impact Environmental safeguards Responsibility Timing 
� A map which clearly shows vegetation clearing boundaries and exclusion/no-

go zones. 
� Identification of measures to mark the clearing boundary and protect sensitive 

areas. 
� A procedure for clearing potential habitat including habitat/hollow-bearing trees 

and culverts in accordance with RMS Specification G40.  
� An experienced, licenced wildlife carer or ecologist would be present to 

supervise vegetation clearing and capture then relocate fauna if required.  
� Fauna handling and vegetation removal would be in accordance with 

Biodiversity Guidelines: Protecting and managing biodiversity on RMS projects 
(RMS Environment Branch, 2011). 

� Incorporation of management measures identified as a result of the pre-
clearing survey report and nomination of actions to respond to the 
recommendations made. This must include details of measures to be 
implemented to protect clearing limits and no-go areas. 

� Outline a process to communicate biodiversity management measures to all 
staff including subcontractors.  

� Dewatering procedures to minimise the release of exotic aquatic fauna during 
dewatering of farm dams into other waterbodies (to be also captured within the 
Soil and Water Management Plan). 

� A stop works procedure in the event of identification of unidentified species, 
habitats or populations. 

� A process to review and update the adequacy of the plan in the event of a 
biodiversity incident. 

Biodiversity 
A weed management plan would be prepared in accordance with Biodiversity Guidelines: 
Protecting and managing biodiversity on RMS projects (RMS Environment Branch, 2011) 
(Guide 6) and incorporated into the BMP and would address: 

� Identification of the weeds on site (confirm during ecologist pre-clearing 
inspection). 

� Weed management priorities and objectives. 
� Sensitive environmental areas within or adjacent to the site. 

Contractor Pre- 
construction,  
construction 
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Impact Environmental safeguards Responsibility Timing 
� Location of weed infested areas. 
� Weed control methods. 
� Measures to prevent the spread of weeds, including machinery hygiene 

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

Biodiversity 
The population of Grevillea juniperina subsp. juniperina (located to the north-west of 
Carnarvon Road intersection) is to be protected as a no-go zone. 

Contractor Construction 

Biodiversity 
The contractor is to complete environmental awareness training to inform all staff, 
including subcontractors, of the environmental constraints including no-go areas and their 
responsibilities with regards to protecting these habitats during construction. 

Contractor Construction 

Biodiversity 
Plant/vehicles are not permitted to enter into/ travel across a waterway at any time. Contractor Construction 

Biodiversity 
DPI Fisheries and OEH would be notified immediately in the event of a fish kill. Contractor 

and RMS 
Construction 

Biodiversity 
If the detailed design risk assessment determines that hygiene procedures are required on 
site, the BMP is to include hygiene protocols to prevent the introduction and spread of 
such pathogens as specified in Protecting and managing biodiversity on RTA projects 
(RTA Environment Branch, 2011).  

Contractor Construction 

Biodiversity 
The construction contractor is to limit access into riparian areas to nominated access 
tracks. Wherever possible, these access tracks should be through already cleared areas. 

Contractor Construction 
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6.7 Aboriginal heritage 

Kelleher Nightingale Consultants were appointed to prepare a Cultural Heritage 
Assessment Report (CHAR) for the proposal extent between Eastern Creek and 
Richmond Road. A copy of the CHAR is attached in Appendix G. The CHAR was 
written in accordance with the OEH Code of Practice for Archaeological Investigation 
of Aboriginal Objects in New South Wales (DECCW, 2010) and complies with the 
RMS Procedure for Aboriginal Cultural Heritage Consultation and Investigation 
(PACHCI) (RMS, 2011). 

The section between Veron Road and Eastern Creek was covered by the CHAR 
previously prepared for Schofields Road Stage 2, Tallawong Road to Veron Road 
(refer to Appendix G of the Schofields Road upgrade Stage 2 REF). 

The relevant findings from both CHARs are discussed below. 

6.7.1 Methodology 

Searches of the OEH Aboriginal Heritage Information Management System (AHIMS) 
were conducted on 18 May and 30 November 2011 to identify known Aboriginal sites 
within the study area. Archaeological field surveys of the study area were undertaken 
by Kelleher Nightingale Consulting and representatives of the Deerubbin Local 
Aboriginal Land Council in November 2011. The purpose of the surveys was to 
confirm the AHIMS search results and identify any additional Aboriginal sites.  

The field surveys were undertaken in accordance with the OEH Code of Practice for 
Archaeological Investigation of Aboriginal Objects in NSW and the PACHCI. 

6.7.2 Existing environment 

History 

The study area lies in a landscape which was important to and intensively used by 
Aboriginal people in the past. It is located on gently undulating slopes and crests 
bisected by water courses with moderate flood margins.  

The archaeological and cultural heritage assessment found the region around the 
study area was a resource rich area for Aboriginal people. The AHIMS results 
correlate with the nature of the landscape within the study area, which include large, 
flat to gently sloping landforms bordering drainage channels of Eastern Creek and 
Bells Creek. The presence of several stone quarries (sources of raw material) in 
addition to significant waterways in the region would have added to the attractiveness 
of the study area for Aboriginal occupation.   

Search results 

An Aboriginal archaeological survey assessment was undertaken of the study area 
(KNC, 2012) as part of Stage 2 PACHCI investigation and identified five 
archaeological sites within the proposed impact corridor. The five sites were SS1, 
SS2, SS3, SS4 IF and SS5. These sites include four artefact scatters and one 
isolated artefact.  SS1, SS2, SS3, SS4 IF and SS5 are located on the western side of 
Eastern Creek above the floodplain on a series of undulating slopes and rises. A brief 
description of each site is provided below:  

• SS1 (AHIMS 45-5-4204) was located on the lower slope of a rise west of the 
primary floodplain of Eastern Creek. Two artefacts were recorded during the 
survey.   

• SS2 (AHIMS 45-5-4205) comprised over 50 surface artefacts across the crest 
and upper slopes of a ridge between Eastern Creek and Bells Creek.   
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• SS3 (AHIMS 45-5-4206) was an artefact scatter located on a lower slope east 
of Bells Creek with over 40 artefacts.   

• SS4 IF (AHIMS 45-5-4199) was an isolated artefact on a small exposure next 
to a driveway on South Street.  

• SS5 (AHIMS 45-5-4198) comprised two artefacts of silcrete and mudstone in a 
disturbed road side exposure.   

Three sites were recorded as exhibiting at least moderate significance (SS1, SS2 
and SS3). Two sites were deemed of low significance (SS4 IF and SS5).   

The archaeological survey in the study area and surrounds identified sites consisting 
predominantly of artefact scatters and isolated finds, with silcrete being the principal 
component of assemblages. These sites are located across a variety of landforms 
and display varying levels of disturbance associated with past land use activities 
including vegetation clearance, agriculture and road construction. 

Also, to the east of Eastern Creek, the following were identified: 

• One artefact scatter site 1026-46 (AHIMS 45-5-4087), containing an estimated 
1,000 surface artefacts (within study area but outside of the proposal area). 

• One potential archaeological deposit (PAD) 1035-6 (AHIMS 45-5-4093). 

Although areas of disturbance were recorded due to heavy tilling for market gardens 
within AHIMS site 45-5-4087, soils were generally sandy and displayed a moderate 
to high potential for intact deposit. The site was assessed as demonstrating 
moderate archaeological potential.  

6.7.3 Potential impacts 

The study area has cultural value for the local Aboriginal community. The identified 
cultural value is a feeling of attachment and responsibility for the land. These values 
become tangible when tied to identified Aboriginal objects found at the archaeological 
sites. In this way, the Aboriginal objects can be seen as exhibiting both scientific 
information and cultural meaning, knowledge about the past tied with social values 
and belief systems.  

There are five locations of recorded Aboriginal cultural heritage values within the 
study area identified in the Stage 3 CHAR (Kelleher Nightingale, 2013), all of which 
contain Aboriginal objects as defined under the National Parks and Wildlife Act 1974.  

A further site with cultural heritage values, VR1, which includes parts of artefact 
scatter 45-5-4086 and PAD 45-5-4093 was identified in the Stage 2 CHAR which 
assessed the combined impact of Stage 2 and Stage 3 on this site with the 
concluding assessment being that there would be a direct total loss of value for the 
site. RMS has submitted an AHIP application to OEH for Schofields Road upgrade 
stage 2 which captures from Veron Road to the eastern bank of Eastern Creek. 
Salvage works associated with this site would be completed prior to the 
commencement of Schofields Road stage 2 construction. Further details are 
presented in the Stage 2 REF (GHD, 2012) and associated CHAR (Kelleher 
Nightingale, 2012).  

The final project alignment took into consideration the location of known Aboriginal 
cultural heritage sites and values. Where significant sites were identified, where 
possible the design has been modified to limit the impact to the identified cultural 
places and archaeological sites.   
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Figure 6-6 Aboriginal heritage sites in the vicinity of the proposal 
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Unfortunately sites were not able to be conserved within the design due to the limited 
available width of the corridor and the proposed road design has resulted in whole 
impact to six archaeological sites as outlined in Table 6-29. 

Table 6-29 Type, degree and consequence of harm on Aboriginal sites 
Site 
name 

AHIMS 
Number 

Site type Degree of 
harm 

Consequence 
of harm 

Significance 
of harm 

SS1 45-5-4204 Artefact 
Scatter 

Whole Complete loss 
of value 

Moderate 

SS2 45-5-4205 Artefact 
Scatter 

Whole Complete loss 
of value 

Moderate 

SS3 45-5-4206 Artefact 
Scatter 

Whole Complete loss 
of value 

Moderate 

SS4 IF 45-5-4199 Isolated 
Artefact 

Whole Complete loss 
of value 

Low 

SS5 45-5-4198 Artefact 
Scatter 

Whole Complete loss 
of value 

Low 

VRI (part) 45-5-
4087 and 
45-5-4093 

Open 
artefact 
scatter 

Total Total loss of 
value 

Moderate 
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6.7.4 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Aboriginal cultural 
heritage 

• An area based Aboriginal heritage impact permit will be 
obtained prior to the commencement of works and salvage 
would be undertaken in accordance with the proposed 
salvage methodology and any conditions of approval. 

• Prior to the commencement of works, all conditions of 
approval from the separate Schofields Road stage two 
upgrade AHIP, including salvage, must be met for site VR1. 

RMS  Pre-construction 

Aboriginal cultural 
heritage 

• An Aboriginal heritage management plan will be prepared 
and incorporated into the CEMP. The plan will include (but 
not be limited to) the following: 
o A map identifying locations of items or sites which are to 

be protected and those which are to be 
destroyed/impacted and no-go zones. 

o All measures recommended in the CHAR and AHIP, 
including notification requirements. 

o Identification of potential environmental risks/impacts due 
to the works/activities. 

o Mitigation measures to avoid risk of harm and the 
interface with work activities on site. 

o 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. 

o A stop works procedure in the event of actual or 
suspected potential harm to a heritage feature/place. 

o Requirement to comply with RMS Standard Management 

Contractor Pre-construction 
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Impact Environmental safeguards Responsibility Timing 

Procedure - Unexpected Archaeological Finds (2012). 

Aboriginal cultural 
heritage 

• Stakeholders will continue to be consulted in accordance with 
the RMS PACHCI procedure. This will include consultation 
regarding potential naming of bridges in the proposal to 
reflect local Aboriginal cultural heritage. 

RMS Pre-construction 

Aboriginal cultural 
heritage 

• The AHMP is to include management measures to identify 
and protect Aboriginal cultural heritage sites located close to 
the construction site boundary –i.e. no go zones with 
appropriate fencing and signage and environmental 
awareness training. 

Contractor Construction 

Aboriginal cultural 
heritage 

• In the event of an unexpected find of Aboriginal cultural 
heritage, work will cease in the affected area and RMS 
Standard Management Procedure - Unexpected 
Archaeological Finds (2012) will be implemented. 

Contractor Construction 
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6.8 Non-Aboriginal heritage 

6.8.1 Existing environment 

History 

The proposal area has a rich colonial history. Private landowning in the Blacktown 
region began in 1791 until the 1820s when the supply of good land was exhausted. 
Richmond Road was constructed as part of an upgrade to the colonial road system in 
1816, prior to this it had been a largely unformed track linking Richmond with 
Prospect, Parramatta and Sydney. The estates of the early settlers determined the 
road systems within the area and the pattern of more intensive settlement as the 
properties were subdivided. Subdivisions occurred as early as the 1830s, and 
escalated further following the construction of a railway line through the district in the 
1860s. Further waves of subdivisions occurred in the 1880s and again in the 1920s. 
The increase in subdivisions made the district unsuitable for large scale farming, yet 
the area remained too isolated for intensive urbanisation until the electrification of the 
railway in 1956  (ERM, 2012). 

Search results 

A search of the Australian Heritage database on 6 May 2013 identified 19 items in 
the Blacktown LGA listed on the National Heritage List, Commonwealth Heritage List 
and Register of the National Estate. None of the items are located within one 
kilometre of the proposal area.  

A search of the NSW State Heritage Inventory on 6 May 2013 identified 26 items 
listed under the Heritage Act 1977 and 171 items listed by local government and 
State agencies in the Blacktown LGA.  

Three items listed on the NSW State Heritage Inventory are located near to (but still 
outside of) the proposal area (Figure 6-7). The items include a single storey cottage 
at 95 Fermoy Road, Marsden Park listed under the Blacktown Local Environment 
Plan 1988, and St Andrew’s Uniting Church on Richmond Road near Grange Avenue 
(also listed as ‘Hall’ on Grange Avenue) and a slab cottage between Grange and 
Richmond Roads both with Section 130 (s130) Orders approved under the Heritage 
Act, which temporarily affords protection for the listing whilst it is considered for 
official listing and permanent protection. Although RMS would not be required to 
undertake a heritage assessment for s130 listed items until officially heritage listed, 
consideration would still be given to the potential impacts and steps would be taken 
to minimise/avoid such impacts accordingly as part of good practice. 

A historical heritage assessment of the future urban release precinct at Marsden 
Park included part of the proposal alignment along South Street from Richmond 
Road to Eastern Creek (ERM, 2012). No potential items of national or state 
significance were identified. Items of local significance near the proposal were 
assessed for significance (Table 6-30) and are shown on Figure 6-7. 
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Table 6-30 Items of local significance 

Item Location Significance assessment 
St Andrew’s 
Presbyterian 
Church 
 
(listed as ‘St 
Andrew’s 
Uniting Church’ 
and ‘Hall’ in the 
NSW State 
Heritage 
Inventory) 

Richmond 
Road near 
Grange 
Avenue  

Graded at a high level of local significance as an 
important example of early 19th century 
churches in the Blacktown area that comprises 
elements of historical, social and technical 
significance. The first Presbyterian Church 
service was held here in October 1898, and the 
church was active until it was closed on 4 April 
1971 and sold in 1991 to the Trustees of the 
Christian Israelite Church. The structure remains 
unchanged 

Cottage  95 Fermoy 
Road  

Graded as a high level of local significance as it 
is one of few surviving brick buildings in the area 
from the late Victorian era, and is an important 
for its association with early land subdivisions in 
the area in the late 1880’s. The cottage is single 
storey with a gabled roof in small flemish bonded 
brickwork. Later alterations have been made on 
the eastern façade of the house 

Slab cottage Between 
Grange and 
Richmond 
Roads 

Graded at a low level of local significance in 
relation to the residential development of 
Marsden Park, as it is one of the few remaining 
slab cottages in the City of Blacktown. The 
cottage is a small slab cottage and is now being 
used a shed by market gardeners. During the 
field survey, it was noted the cottage is in 
extremely poor condition, demonstrating little of 
its original integrity.  

A historic heritage study of the Riverstone and Alex Avenue precincts did not identify 
any items in the vicinity of the proposal (ENSR, 2008).  

There are no items on the National Heritage List within the vicinity of the proposed 
works. 

6.8.2 Potential impacts 

The proposed road corridor boundary would be approximately 150 metres south of 
the slab cottage situated off Richmond Road between Grange Street and South 
Street, and therefore would not be expected to impact on the cottage or its curtilage. 
However, construction activities including stockpiling and the presence of 
construction vehicles and workers in the area may indirectly impact on the cottage if 
not managed properly. RMS would avoid or minimise potential impacts on slab 
cottage as good practice. It is not expected that the proposal would have any direct 
or indirect impacts on any other listed heritage items.  

During construction there is the potential to impact previously unknown historic 
heritage items, however given the high level of disturbance where works would be 
undertaken, it is considered unlikely that this would occur. However, there is a duty of 
care imposed under the Heritage Act 1977 with respect to protection of relics. 
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6.8.3 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Non-
Aboriginal 
heritage 

• A Non-Aboriginal Heritage 
Management plan would be 
prepared and included in the 
CEMP. This plan would include 
but not be limited to the 
following: 
o A map identifying locations 

of items or sites within and 
around the project site. 

o Identification of potential 
environmental risks/impacts 
due to the works/activities 

o Mitigation measures to 
avoid risk of harm and the 
interface with work 
activities on site. 

o 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. 

o Requirement to comply with 
RMS Standard 
Management Procedure - 
Unexpected Archaeological 
Finds (2012). 

Contractor Construction 

Non-
Aboriginal 
heritage 

• Should archaeological material 
be unexpectedly uncovered 
during construction, all works 
will cease within the vicinity of 
the material/find and the steps 
in the RMS Standard 
Management Procedure - 
Unexpected Archaeological 
Finds (2012) must be followed. 

Contractor Construction 
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6.9 Land use, property and utilities 

6.9.1 Existing environment 

South Street is a two-lane, two-way rural road providing an east-west connection to 
Richmond Road. The current land use is dominated by rural residential properties, 
with a former landscaping and nursery business (now a construction site compound 
for the Richmond Road upgrade, owned by RMS) located at the western end near 
Richmond Road. Between Veron Road and Carnarvon Road the proposal corridor 
crosses the Eastern Creek floodplain, which contains several market gardens 
(existing and former). The market gardens extend to the edge of the riparian zone on 
Eastern Creek. Existing land use in the proposal area is shown in Figure 6-8. 

Grange Avenue Reserve (Reserve 478) is located to the north of the road corridor 
between Fermoy Road and Carnarvon Road. The site is owned by Council and 
operated as a landfill for Council collections and dumping from 1971 to 1975. Until 
October 2010, the reserve was used by the Blacktown Pony Club, which operated a 
fenced compound on the top area of the landfilled mound. The area is no longer in 
use but some infrastructure still remains (GHD, 2012). The site is accessible via two 
gravel roads which run off Grange Avenue and South Street. Lockable gates are 
present at these access points. Vehicular and pedestrian access at other locations is 
possible. Due to the identification of the previous landfill activities at this site, the 
Reserve is currently not actively used. Council has a Landfill Closure Plan , which it 
is currently implementing. At this stage, Council has not indicated what the future 
land use intentions for this site may be. 

Opposite the Grange Avenue Reserve, the CSI Sport and Recreation Club is located 
at 81 South Street, a privately owned social and soccer club. The site comprises 
surface parking to the front and side of the two storey club house and an adjoining 
floodlight lit soccer field. The Australian Croatian Club Braca Radic is located at 79 
South Street, Schofields. 

Several of the former market gardens between the intersection between South Street 
and Carnarvon Road and the eastern extent of the proposal at Veron Road have 
fallen into disuse in recent years. There is one operational market garden of Veron 
Street which would be impacted by the proposal. RMS undertook a home visit with 
an Ethnic Affairs Commission interpreter (Cantonese) in April 2010 to explain the 
proposal to the owners. 

Towards the eastern end of the proposal corridor, a shared Jemena/Caltex gas and 
oil pipeline easement (25 metres wide) crosses the proposal corridor. TransGrid high 
voltage powerlines cross the proposal corridor immediately to the west of the 
Carnarvon Road and South Street intersection. Sydney Water, Telstra and 
Endeavour Energy utilities are located within the proposal corridor as shown in 
Figure 3-16. 
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Figure 6-8 Existing land uses along the proposal corridor 
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Future land uses 

As discussed in Section 2, the proposal is situated within the NWGC and the area 
has been identified for future land releases. The Marsden Park Industrial Precinct 
includes a section of the proposal, along the southern side of South Street between 
Richmond Road and Bells Creek. This area has been given an indicative layout of 
medium density residential and conservation area immediately adjacent to the 
riparian corridor (refer Figure 6-9). The eastern end of the proposal lies within the 
Schofields Precinct. The indicative layout plan designates the eastern side of Eastern 
Creek as Conservation Area, Riparian Corridor, Environmental Living and low density 
residential. 

Precinct planning is currently underway for West Schofields (part), however it is 
anticipated that it will be an urban setting with some light industrial uses. Once 
precinct planning for the area is complete, the Blacktown City Council Growth 
Centres Precincts Development Control Plan 2010 would apply to development in 
this area. General design principles within this plan include the requirement that 
residences front onto Schofields Road and that the construction of noise walls and 
rear fences is prohibited. The Blacktown Planning Strategy identifies broad “open 
space, recreation and conservation” strips along the riparian corridors including Bells 
Creek and Eastern Creek. 

6.9.2 Potential impacts 

The proposal would occur within the existing road corridor of South Street where 
possible. However the width of the proposal would result in impacts to neighbouring 
land uses on both sides of the existing road corridor. The connection between 
Carnarvon Road and Vernon Road, including the bridge over Eastern Creek, would 
result in impacts to several properties. 

A total of 49 properties would be impacted by the proposal. Nineteen properties 
would be offered full acquisition due to the proximity of the proposal to residential 
homes or business infrastructure. Two properties would be offered full acquisition as 
a result of their properties being split into two parcels by the proposal. A further 28 
properties would require strip acquisition. The proposed strip acquisition would not 
have an impact on the Grange Avenue Reserve to serve future recreational needs. 

Properties subject to acquisition for easements may have development restrictions 
placed on this land and any proposed development within the easement would need 
to be discussed with RMS prior to acquisition. RMS would be responsible for the 
maintenance of the easement. Details of property acquisition would be confirmed 
during detailed design of the proposal. 

In addition to property acquisition, RMS would temporarily acquire easements along 
the proposal for batter slopes and table drains that could be developed in the future 
as part of the NWGC. Upon development, the easements would be relinquished if the 
design interface proposed by developers meets RMS requirements for level matching 
with the proposal and undergrounding of drainage. 

A strip of land at the front of the CSI Sports and Recreation Club would be acquired 
as part of the proposal. As a result of this, car parking spaces at the front of the site 
would be lost and part of the soccer field would be impacted. It is likely that the 
playing field would be shifted towards the rear of the site to adjust for the loss of land 
at the street frontage. The design and the program of works would be developed 
during detailed design in consultation with the club management. 
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Figure 6-9 Proposed land uses along the proposal corridor (as at June 2013) 
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The proposal would result in the loss of several market gardens as a result of 
property acquisition requirements, an impact which has already commenced as a 
result of the announcement of the NWGC development including the Schofields 
Road corridor. Loss of agricultural land in the peri-urban area has been increasingly 
recognised as a problem for Sydney as urban development and fragmentation of 
agricultural land increases (Sinclair et al, 2004). Many market gardens in Sydney’s 
west are leased by farmers from a non-English speaking background from 
investment landholders who have an interest in increasing the value of their property 
through a transference to the higher return possible from housing (Sinclair et al, 
2004). The remaining operational market garden off Veron Road would require partial 
acquisition at the rear of the property as a result of the proposal. 

If RMS determines to proceed with the proposal, affected property owners would be 
contacted to discuss details of acquisition. This process is outlined in the RMS Land 
Acquisition Guide (March 2011). 

In order to minimise future land acquisition needs, the proposal has been designed to 
accommodate potential future widening into the central median. 

A risk assessment and initial Safety Management Study for the gas pipeline was 
prepared by Venton and Associates for Jemena in March 2013 which determined 
that the pipelines would be at risk to impacts from construction and operation of the 
proposal unless preventative measures are installed. Prior to construction, the 
pipelines are to be excavated sufficiently for full circumference inspection and 
stabilisation work would be carried out by Jemena, if required. The pipelines would 
be bedded in a protective, compacted material. 

The proposal would construct a minimum 300 millimetre thick reinforced bridge pier 
protection slab over the pipelines to provide protection during construction and 
operation. The Safety Management Study found that, provided these measures are 
undertaken, the pipelines would be excluded from construction impact risk and from 
external load impacts during operation and the proposal would not have a major 
impact on the assets within the easement. Consultation with Jemena and Caltex is 
continuing and final slab design is subject to detailed design and approvals.  

The proposal would require temporary works and permanent relocations of power, 
water and telephone utilities within the corridor, however these would be staged to 
avoid disruption to service during construction where possible and there would be no 
impact during operation. 

The proposal would include the provision for empty conduits within the road median 
with access to pits about every 250 metres. These conduits would allow future 
connection to intelligent transport systems (ITS) including variable message signs. 
The conduits would remain underground in the median area when crossing both the 
Bells Creek and Eastern Creek flood plains and would include under-boring of both 
Bells Creek and Eastern Creek. Potential water quality impacts of this activity are 
addressed within Section 6.4.2. 

TfNSW has announced a public transport corridor into Marsden Park, linking into the 
end of the planned North West Rail Link at Cudgegong Road. This is to ensure that 
the public transport system for the NWGC can be extended in the future to meet any 
rising demand. TfNSW propose the corridor alignment to run parallel to Schofields 
Road. Table drains and batter slopes would be provided in easements where land 
has been rezoned and is not affected by the NWTCE. 
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The proposal has the potential to alter the land uses of the surrounding properties. 
Construction of a transit boulevard could potentially attract more intensive land uses 
such as higher density residential development, and industrial and commercial uses 
at the expense of the remaining agricultural and rural residential land uses. 

However the potential land use impacts as a result of the proposal are considered 
minor compared to the substantial changes that will occur to land use in the area as 
a result of the NWGC development. 

The proposed NWTCE transport corridor is expected to influence the precinct 
planning and future development of the land adjoining Schofields Road. As precinct 
planning progresses there is likely to be further opportunities for enhancing 
integration of the Schofields Road design with future surrounding land-use. 

6.9.3 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Land use, 
property 
and utilities 

• All acquisition will be undertaken 
in accordance with the Land 
Acquisition (Just Terms) 
Compensation) Act 1981. 

RMS Pre-
construction 

Land use, 
property 
and utilities 

• Property adjustment works to 
offset impacts to the soccer club 
including impacts to the soccer 
field and car parking will be 
undertaken in consultation with 
the property owner. 

RMS Pre-
construction 

Land use, 
property 
and utilities 

• Residents would be informed 
prior to any interruptions to utility 
services that may be 
experienced as a result of 
utilities relocation. 

Contractor Pre-
construction, 
construction 
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6.10 Socio-economic  

6.10.1 Methodology 

Social impacts have been defined by the NSW Office of Social Policy (1995) as 
significant events experienced by people as changes in one or all of the following: 

• People’s way of life – how they live, work, play and interact with one another on 
a day to day basis 

• Their culture – shared beliefs, customs and values 

• Their community – its cohesion, stability, character, services and facilities. 

Social impact assessment, in the context of the proposal, is the analysis of social 
changes and impacts on community that are likely to occur as a result of the 
proposal. 

Economic impact assessment is a useful tool in understanding changes to income, 
employment opportunities and wider effects on economic development in the region. 
Used together, a socio-economic impact assessment can provide a comprehensive, 
co-ordinated picture of these overlapping issues, providing information on potential 
economic impacts as well as important social values held by the community which 
inform likely attitudes and responses to the proposal. 

The existing communities were identified and described using data from the 
Australian Bureau of Statistics (ABS) and other relevant strategic planning 
documents. 

Potential types of impacts or benefits of the proposal were predicted, based on an 
examination of the design and the potential environmental and social impacts that 
could be expected. Consideration was given to impacts identified on other similar 
projects. Input from stakeholder consultation was also used to identify key issues of 
concern in relation to the proposal. An assessment of the proposal during both 
construction and operation phases was then undertaken to evaluate the potential 
impacts of the proposal, utilising input from the specialist studies prepared as part of 
the assessment process. Safeguards and management measures were then 
identified to reduce or mitigate the potential impacts identified. 

6.10.2 Existing environment 

Between Richmond Road and Fermoy Road the study area stretches across the 
Marsden Park – Shanes Park – Colebee – Ropes Crossing ‘small area’ (SA) (as 
defined by the Australian Bureau of Statistics), and the Schofields – Rouse Hill ‘small 
area’ from Fermoy Road to Veron Road. In 2011 there were 2924 residents in the 
Marsden Park SA, living in 1167 dwellings. There were 4370 residents in the 
Schofields SA, living in 1647 dwellings. In Blacktown LGA in 2011 there were 
301,096 residents living in 100,879 dwellings. 

In 2011, Blacktown LGA had a median age of 32 years, with the Schofields SA 
having a median age of 37 and 35 in the Marsden Park SA. 

In 2011, Blacktown LGA had a median weekly household income of $1,388, with the 
Schofields SA having a median household income of $1,404 and $1,403 in the 
Marsden Park SA. 

In the Schofields SA in 2011, of those residents in the labour force, 2240 people 
were employed, 62.1 per cent full time and a further 29.3 per cent were employed 
part time. Over two thirds (67.4 per cent) of residents aged 15 years and over were in 
the labour force, similar to Blacktown LGA (62.7 per cent) and higher than Greater 
Sydney (61.7 per cent). 
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In the Marsden Park SA in 2011, of those residents in the labour force, 1,479 people 
were employed, 6.8 per cent full time and a further 24.2 per cent part time. 
Participation in the labour force was similar to the Schofields SA (67.7 per cent). 

In 2011, the proportion of residents who travelled to work by public transport (train, 
bus or ferry) was 13 per cent in the Marsden Park SA, 10 per cent in the Schofields 
SA and 18 per cent in Blacktown LGA. The proportion of residents who travelled by 
private vehicle (car, truck, motorbike) was 69 per cent, 74 per cent and 68 per cent 
respectively. In comparison, across Greater Sydney, the proportion of journeys to 
work by private vehicle was 60.3 per cent in 2011. 

A description of the existing and future surrounding land uses is provided in 
Section 6.9. 

Population growth 

The proposal is located within the NWGC, which is planned to ultimately contain 
about 70,000 new dwellings accommodating around 200,000 people, with the 
majority of this growth falling within Blacktown LGA. Projected population figures for 
the North West Growth Centre Subregion in 2036 are 1,155,600 with a projected 
employment total of 411,000. 

Precinct planning that has been announced to date in the vicinity of the proposal 
suggests that approximately 30,000 new dwellings have been planned for, 
accommodating an additional 84,500 residents. Further detail on precinct planning in 
the vicinity of the proposal is presented in Section 2. The intensification of 
development that is planned for the area will change the nature of the demographics 
in the coming years. 

Community values and attitudes 

In recent years, extensive consultation has been undertaken across the NWGC in 
order to develop strategic plans and strategies for the future of this region. As 
detailed in Section 2, planning has been underway for the overall Schofields Road 
corridor since 2010. As a result, the community is well aware of the overall Schofields 
Road Upgrade project, including the proposal as well as the proposed changes to the 
area that can be expected as part of the growth centre planning. 

The report on community consultation prepared for the Schofield Road Corridor 
Options Report identified that the majority of responses received were in favour of 
the South Street corridor as the most direct link from Windsor Road to Richmond 
Road, although a number of property owners affected by the South Street connection 
were not in favour of this corridor (RTA, 2010b). Concerns raised by residents 
included acquisition, construction timeframe and access to properties. 

The current amenity enjoyed by residents is a quiet rural residential locality with a 
high dependence on private vehicles for all daily activities. There are no community 
facilities other than the privately owned soccer club, shops, schools or places of 
employment currently within walking distance of the proposal corridor.  

6.10.3 Potential impacts 

Issues such as air quality and dust, land use and property, noise and vibration and 
visual impact have the potential to impact the local community and road users during 
construction and operation of the proposal. These issues have been outlined and 
assessed in other sections of this report. 
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Traffic and access 

Construction 

Traffic and access issues, as discussed in Section 6.1.2, have the potential to result 
in some minor impacts to the community through traffic delays, access restrictions or 
potentially increased travel times during the construction period. Local roads, 
particularly Grange Avenue and Fermoy Road would experience additional traffic 
during construction. In particular, the closure of the intersection between Carnarvon 
Road and South Street for at least nine months would impact on accessibility for 
residents at the eastern end of South Street. Options for the construction of this 
intersection have been explored in order to achieve the best possible construction 
methodology and to minimise negative impact on the community, however due to the 
difference in levels of the road surface that would be necessary to achieve the future 
flood immunity for the finished road, it is not possible to permit vehicle movements 
through this intersection during this phase of construction. 

The closure of this intersection would be exacerbated by the fact that in some flood 
events South Street is overtopped and may remain impassable for up to two weeks. 
This has the potential to result in a situation where residents may be either trapped in 
their home or unable to return home for a period of time. 

Safe access for emergency services, including fire, ambulance and police would 
need to be considered during the construction period. 

Operation 

The proposal, once constructed, would retain full serviceability during flood events, 
with the width of flow into traffic lanes limited to 0.5 metres for all storm events up to 
a 10 year ARI event and a minimum of one traffic lane with no flooding for all storm 
events up to the 100 year ARI event. As a result, residents would have improved 
security of access to their properties.  

Amenity 

Construction 

The proposal would alter the amenity of the local area during construction and 
operation through impacts such as increases in construction traffic, traffic delays, 
dust, noise and anxiety associated with disruption to daily activities. Fears over loss 
of privacy as a result of vegetation clearance and altered visual impacts are also 
likely to be of concern for some residents. Uncertainty over timing and duration of 
construction activities and lack of information can exacerbate the perceived impact of 
amenity changes.  

Operation 

Once constructed, the presence of a four lane transit boulevard would result in an 
altered amenity for local residents and road users. Future land use changes as a 
result of the growth centre planning which are outside the scope of this proposal, 
would also result in a considerably different locality in the future, making an accurate 
assessment of operational impact difficult to determine. 

Business impacts 

Construction 

The potential impacts on existing business uses in the proposal corridor during 
construction are discussed in Section 6.9. 
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Operation 

The proposal would result in a positive long-term impact for business in the region. 
Poor connectivity between business centres, longer travel times and congestion can 
have a significant impact on business activities and economic growth both locally and 
regionally. The Metropolitan Plan 2036 recognises that Sydney needs to develop a 
network of transport connections serving a range of different trips and strategic 
centres that support economic activity across more locations. The proposal forms 
part of this strategy of network building and connectivity. 

Research undertaken for the Council of Australian Governments (COAG) has found 
that the effects of congestion flow through to services and the knowledge-based 
economy. Many road-based passenger trips affected by congestion are business-
related and generate economic value. Also, by affecting the ‘liveability’ of cities, 
congestion can influence the attraction of skills-based industries and a skilled 
workforce (CRWG, 2006). 

The costs of congestion include extra travel time, increased unreliability, high vehicle 
operating costs (particularly fuel use) and poorer air quality (CRWG, 2006). The 
proposal would reduce congestion and improve connectivity between Windsor Road 
and Richmond Road as development in the adjacent growth centre precincts 
generates new pressures on the area, with positive flow on effect for local and 
regional economies. 

Community impacts 

Construction 

As part of the proposal, there would be a requirement for utilities relocations, which 
would impact on services (power, water, sewerage, and telecommunications) to 
neighbouring properties during construction. These impacts are considered to be 
minimal as the disruptions would be short-term in nature and all property owners 
would be notified in advance of the disruption. 

During construction, private fences, landscaping and gardens at a number of 
properties, including two farm dams, would be impacted by the road corridor 
widening required as part of the proposal. This would result in the removal of 
screening vegetation, the dewatering of dams and removal of fences and entry gates. 
This may result in a loss of privacy at some residential dwellings. 

Operation 

The proposal would impact properties along the proposal corridor, as discussed in 
Section 6.9. Impacts to private property such as fences, dams and sheds may also 
occur however the extent would be refined and confirmed during detailed design in 
consultation with the property owners. 
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6.10.4 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Socio-
economic 

• The emergency relocation 
measures will be communicated 
to potentially affected residents 
prior to construction commencing. 

RMS Pre-
construction 

Socio-
economic 
 

• A Communication Plan will be 
prepared and included in the 
CEMP.  The Communication Plan 
will include: 
o Requirements to provide 

details and timing of proposed 
activities to affected residents,  

o Contact name and number for 
complaints and 

o Procedure to notify adjacent 
land 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). 

• The communications plan would 
include a complaint handling 
procedure and register and 
maintained for the duration of the 
project. 

Contractor Pre-
construction 

Socio-
economic 

• Access would be maintained for 
emergency vehicles (refer to 
relevant Traffic Management Plan 
safeguard). 

Contractor Pre-
construction 
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6.11 Landscape character and visual impact 

A concept urban design and landscape report has been prepared for the proposal by 
Jackson Teece in association with Tract Consultants. A copy of the report is included 
in Appendix A and a summary of the findings is presented below. 

The urban and landscape design have been developed in accordance with RMS 
urban design policy Beyond the Pavement - RTA Urban Design Policy, Procedures 
and Design Principles (RTA, 2009a). Urban design and landscape principles and 
strategies covering the entire Schofields Road corridor were documented in the 
Schofields Road Corridor Urban Design and Landscape Strategy (May 2011) 
prepared by Jackson Teece in association with Tract Consultants.  

The landscape character and visual impact assessment was carried out in 
accordance with the Environmental Impact Assessment Guidance Note: Guidelines 
for landscape character and visual impact assessment (RTA, 2009b). 

6.11.1 Methodology 

Landscape character assessment 

To assess the landscape character a number of stages are undertaken to understand 
the context and the implications of the works. These include the defining of character 
zones, and the analysis of changes to these zones as a result of the proposed bridge 
and approaches.  

Landscape character is defined as:  

“The aggregate of built, natural and cultural aspects that make up an area and 
provide its unique sense of place. Landscape in this context is taken to include all 
aspects of a tract of land - the built, planted and natural topographical and ecological 
features” (RTA, 2009b). 

As part of the assessment process, the study area is divided into zones categorised 
by spatial or character properties. These are referred to as Landscape Character 
Zones. The proposal is assessed in terms of the magnitude of change on these 
character zones and the impact ranked in terms of the sensitivity of the area to 
change. This assessment differs from a visual assessment in that it assesses the 
overall impact of the proposal on the area’s character and sense of place. 

Visual impact assessment 

Visibility 

The view fields of a road corridor are composed of static receptors, i.e. those that 
adjoin the corridor; and mobile receptors - those that travel along the corridor. The 
impacts on the two groups are unique in that the time and frequency of the exposure 
differ. The extent from which views can be obtained is referred to as the view 
catchment. 

Static Receptors 

Receptors are either people or dwellings receiving the noise. Static receptors occur 
within the visual catchment of the corridor, i.e. they are points which have a view of 
or can be viewed from the corridor.  

The corridor of the proposal is visually defined by both the topography and the 
vegetation that adjoins it. Existing residences are concentrated along the alignment 
west of Carnarvon Road. These are set back 25 metres from the existing alignment 
but would have this reduced to approximately 10 metres in the completed proposal.  
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These dwellings are the primary receptors along the corridor. Housing behind these 
properties is some 300 metres away from the alignment and are generally not visible 
due to the properties aligning the road and the vegetation cover. 

Mobile Receptors 

Mobile receptors are the users of the corridor, in this instance the vehicles and 
pedestrians that travel along part or all of the alignment. Their experience of the 
space is short term. The present road alignment means that the crossing of Eastern 
Creek would be a new experience with only South Street presently visible to mobile 
receptors. 

Landscape character and visual assessment matrix 

In assessing either the landscape character or the visual impacts of the corridor it is 
important to assess the impacts on the place in terms of character and the vantage 
point.  

For character, it is the physical compositional change and its scale that is being 
assessed and the ability of the context to absorb it. 

For visual attributes, it is the view point or viewer which is being assessed and the 
sensitivity of the viewer to establish the degree and significance of the change and 
the need to mitigate the impact.  

Figure 6-10  illustrates the landscape character and visual assessment matrix used 
for the proposal which captures the two key attributes of magnitude and sensitivity. 
Visual sensitivity refers to the quality of the view and how sensitive it is to the 
proposed change. Visual sensitivity is related to the direction of view, the composition 
of the view and may include more than one landscape character zone. Magnitude 
refers to the nature of the project and its proximity to the viewer. For example, a 
development situated 1 kilometre from the viewpoint, would have a much reduced 
visual effect than one 100 metres away (RTA, 2009b). 

Figure 6-10 Landscape character and visual impact grading matrix 
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6.11.2 Existing environment 

The landform is relatively flat for much of the corridor length. The land falls gently 
from the ridgeline near the Richmond Railway Line east of the proposal down to 
Eastern Creek at the eastern end of Stage 3. There is a ridge west of Carnarvon 
Road, and the land rises again on the approach to Richmond Road. The road 
corridor crosses Eastern Creek and Bell Creek, with the former having the largest 
catchment area. 

The horizontal geometry of the road is relatively straight. Its vertical alignment is 
mostly flat, except where the road traverses over the ridge, crosses creek lines and 
on approach to Richmond Road.  

Currently available zoning information indicates that the area around the Richmond 
Road intersection would be urbanised in the future and characterised by a mix of 
uses. Moving from this intersection towards the eastern end of Stage 3, it is 
anticipated that the land uses would alternate between lower density residential 
development, open spaces and drainage reserves.  

Landscape character  

Landscape character zones are defined by having similar physical qualities that 
distinguish them from other character zones. Four landscape character zones are 
identified for the proposal as shown in Figure 6-11.  

Character Zone 1: Richmond Road to Carnarvon Road Ch. 140 to 1640 

Located at the western end of the corridor, this zone is characterised by the existing 
alignment of South Street which is a straight but vertically undulating two lane 
alignment and forms a defining element of this landscape. Its small scale and tree-
lined form emphasis the rural and relatively undeveloped nature of this portion of the 
corridor and the feeling of a country road. 

This zone consists of two parts or precincts: 

1. Bells Creek Floodplain, occurring in the west. 

2. The Ridge, occurring in the eastern half. 

Precinct 1 – The Bells Creek Floodplain Ch.140 to 840 

Running from just east of Richmond Road, the Bells Creek floodplain is poorly 
defined with minor undulations delineating the main floodplain. The watercourse is 
not as defined as that of Eastern Creek with a scattered tree-lined character and two 
smaller eroded channels. The vegetation is defining element of this zone and is 
characterised as being part of the Cumberland Plain Woodland – Shale Plains 
Woodland community to the west, with localised incursion of incursion of Sydney 
Coastal River-flat Forest - Alluvial Woodland community associated with the 
immediate banks of the creek line. 

Rural residential housing on larger lots is also a consistent element of this section of 
the corridor. Large predominantly single storey residents are set back some 20 
metres from the road. Grounds are dominated by sparse open planting and 
manicured lawns. 

 

 



Schofields Road Upgrade Stage 3 – Veron Road to Richmond Road        252 
Review of Environmental Factors 

 
Figure 6-11 Landscape character zones 
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Precinct 2 - The Ridgeline Ch. 840 to 1640 

Located east of the Bells Creek channel, this zone covers a number of other uses 
including a former landfill tip site on the northern edge and a football club and oval 
midway through the zone. Rural residential however remains the dominant use as 
per the preceding section. 

The ridgeline forms the main topographic feature within the study area. This ridge 
rises approximately 25 metres from both the Bells Creek and the Eastern Creek 
floodplains. The rise is emphasised by the presence/topography of a former landfill 
site to the north of the alignment and forms a defining element of the corridor. 

Character Zone 2: Eastern Creek floodplain Ch. 1640 to 2500 

Character Zone 2 transitions from the ridge line defining the transition between the 
two catchments to the Eastern Creek floodplain and is marked by a change to flatter 
consistent grade. This is also reflected in a change in character from a country road 
passing through an open woodland context with established rural residential 
dwellings on large lots to the open undeveloped floodplain of Eastern Creek and its 
scattered market gardens or open paddocks.  

The Eastern Creek Floodplain essentially runs from Carnarvon Road, through to the 
connection with the Stage 2 works at Veron Road and is characterised by the 
floodplain of Eastern Creek. The floodplain corresponds with the high risk flood zone 
and consists of a broad flat floodplain of approximately 1000 metres width varying in 
level from 10 metres to 15 metres. The floodplain is used for agricultural purposes 
including grazing and market gardening, the latter appearing to have decreased in 
production. The creek line is defined by vegetation which divides the floodplain in 
two.  

The vegetation is of Sydney Coastal River-flat Forest - Alluvial Woodland community 
and dominated by canopy of Swamp Oak (Casuarina glauca) and Cabbage Gum 
(Eucalyptus amplifolia). 

The waterway and riparian corridor of Eastern Creek are protected under Regional 
Environmental Policy No 20- Hawkesbury Nepean River. Much of the creek line has 
been zoned flood prone pasture which is listed under the SREP 31 Regional 
Parklands Corridor which aims to conserve and rehabilitate the natural system of the 
corridor. This zoning essentially protects the current character of this zone. 

Housing within the floodplain is characterised by single and two storey structures that 
address the streets which skirts the floodplain including Kerry Road, Angus Road and 
Carnarvon Road. 

Visual catchment 

The visual catchment of a site is defined by the points from which that site is visible. 
This is typically assessed based on the topography of the location being reviewed 
however elements such as vegetation or built elements all play a role in determining 
the catchment. Within a catchment there is the potential for a number of viewpoints 
both public and private.   

For the study area the topography defines two distinct catchment areas (refer Figure 
6-12):  

1. Visual Catchment 1 - The Bells Creek Catchment. 

2. Visual Catchment 2 - The Eastern Creek Catchment.  
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Figure 6-12 Visual catchment analysis 
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Visual Catchment 1: Ch. 140 to 1120 

The Bells Creek Catchment is defined by Richmond Road to the west and the small 
ridge (associated with the landfill site) to the east. This catchment does not enable 
clear unobstructed views with the existing scattered vegetation cover limiting the 
visibility within the zone. Clear long distance views are obtained, however, along the 
South Street alignment, which while tree lined is sufficiently flat for the canopy not to 
obstruct views. 

Catchment 1 has the highest concentration of individual dwellings which front 
immediately onto the road alignment. Each dwelling is a potential vantage point for 
the new road and has relatively uninterrupted views of the corridor. These views 
extend essentially to the house fronts which are set back up to 50 metres from the 
present road alignment. These properties while presently a viewpoint are heavily 
impacted by the proposed alignment and associated structures and consequently 
many are likely to be acquired as part of the project delivery. Dwellings fronting 
Grange Avenue while within the catchment have limited potential to view the new 
alignment and are set some 300 metres from the new alignment.   

The bridge over Bells Creek is situated in this catchment. This would provide an 
elevated viewpoint within the floodplain which is both potentially more visible within 
the landscape but also provides the opportunity for enhanced views from the 
alignment. 

Visual Catchment 2: Ch. 1120 to 2500 and beyond 

The Eastern Creek Catchment is defined by the small ridge it shares with Visual 
Catchment 1 in the west and to the east the ridge to the west of the Richmond rail 
corridor. This catchment enables greater potential for long distant views, however the 
vegetation along Eastern Creek limits this visibility, creating two sub catchments of 
similar character.  

The first of these sub catchments is located south of Eastern Creek and has the 
higher density of housing immediately overlooking the corridor. Generally the land 
use and the accompanying vegetation within this zone is typified by small agricultural 
holdings, located just beyond the area of high flood risk and have relatively 
uninterrupted views to the creek line vegetation and the associated floodplain. Their 
close proximity to the corridor would mean that some of these properties would be 
acquired. 

The second sub catchment is located just to the northeast of Eastern Creek. The 
housing associated with the suburban development of Schofields is largely located 
on the other side of the ridge southwest of Bridge Street and so does not overlook 
the corridor. A small section of this community, however, is located in the south 
eastern corner of Bridge Street and overlooks the corridor.   

The bridge over Eastern Creek is situated in this catchment and provides access and 
elevation to an area previously inaccessible to the public. The raised nature of this 
structure and its approach from Carnarvon Road would mean that the opportunity to 
open up views within the floodplain is created. The elevated height of five metres 
would enable these views enhancing the user experience. 

The new bridge structure would potentially increase the visual impact on the 
surroundings. The design of the structure would also impact on the open space 
planned on the eastern side of the riparian corridor planned to be used as a space for 
recreation by the future communities of the area. 
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6.11.3 Potential impacts  

The assessment of potential impacts is against the current conditions of the proposal 
corridor and its adjoining lands. As the corridor is developed as part of the Growth 
Centres Strategy, it is likely that the scale and nature of the development and the 
changing nature and variety of land uses along the corridor would see the assessed 
impacts diminished.  

The objectives of the urban design and landscaping for the proposal have been 
identified in Section 3.3.12 and Section 3.3.13 and aim to create the road character 
of a transit boulevard and to be consistent with the design of Stages 1 and 2 of the 
Schofields Road corridor to ensure a seamless experience for the various road users 
of this key east-west connection in the North West Growth Centre.  

Construction  

During construction, the positioning of plant and equipment along the alignment and 
the presence of a construction compound within the view of neighbouring properties 
and existing road users would result in minor, temporary visual impacts. Earthworks 
would also expose subsoil during the construction period that would be visible in the 
landscape. The use of lighting towers during night works may result in light spill 
impacting adjoining properties and residents.   

The proposal would impact 56 properties including 28 proposed for full acquisition 
and 28 to be impacted by the proposed alignment through strip acquisition. The 
extent of acquisition for these properties would be refined and confirmed during the 
detailed design in consultation with the property owners.   

Operation 

Landscape character impacts 

Character Zone 1: Richmond Road to Carnarvon Road Ch. 140 to 1640 

Character Zone 1 has its own distinct impacts having already been established as a 
road corridor.  

The nature of the impacts are substantial with a change in scale from a two lane road 
to a four lane divided road with corresponding impact on vegetation and 
consequently the character of the corridor. 

The existing alignment is two lanes, one in either direction. The new road would see 
an increase in the width of the corridor from 20 metres to 43 metres (excluding 
batter/table drains) as the road design goes from two lanes to four with capacity to 
accommodate the future widening to six lanes. The increase in scale also brings 
changes in terms of property boundaries and the relationship of dwellings to the 
corridor. In many instances this implies a halving (or greater) of the setback from the 
road. This is a substantial change both in the character of the corridor but also the 
character of the individual residence settings.  

The existing character of this zone, however, is planned to change dramatically, as 
part of the North West Growth Centre strategies, with the section between Richmond 
Road and Bells Creek already zoned for medium density development. This would 
see a significant change in the character of the properties addressing the corridor 
and the way in which these address the road. It would be important that the principles 
established in the transit boulevard strategies are applied both to the road and the 
developments adjoining it.   
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Character Zone 2: Eastern Creek Floodplain Ch. 1640 to 2500 

The key impact is the introduction of the new road formation in what is a rural and 
natural landscape. This has the following effects: 

• It divides the landscape into fragmented parcels of land due to the introduction 
of the road formations. 

• It breaks the continuous vegetation corridor which aligns the creek. 

• Provides an alternate experience of the character zone as what has been 
inaccessible becomes accessible creating a new experience to the road user.  

The impacts on character and their significance are summarised in Table 6-31. 

Table 6-31 Summary of landscape character impact ratings 
Landscape character zone Sensitivity Magnitude Overall 

rating 
Character zone 1: Richmond Road to Carnarvon Road 
South Street Alignment – General Moderate to high High  High 
Fermoy Road intersection Moderate to high High High 
Bells Creek Bridge Moderate to high High High 
Character Zone 2: Eastern Creek Floodplain (Carnarvon Road to Veron Road) 
Schofields Road new alignment – 
General 

Moderate Moderate Moderate 

Eastern Creek Bridge Moderate Moderate Moderate 
Carnarvon Road Intersection Moderate Moderate Moderate 

Visual impact 

Visual impacts have been defined and assessed based on the sensitivity of the 
receptor and the scale of change. These are summarised in Table 6-32.  

It should be noted that this assessment considers the current condition of the site. It 
is important when considering these changes to be aware that the landscape here is 
more dynamic than established urban areas. The Schofields Road precinct and the 
broader North West Growth Centre is the subject of substantial change in order to 
meet the needs of the growing Sydney Metropolis, of which this proposal is part. 

It is known that in the medium to long term there would be significant changes in the 
vicinity of the study area as part of the North West Growth Centre plans and the need 
to accommodate populations and work areas within the region. Many of the 
properties assessed would be acquired and the dwellings demolished, resulting in a 
change in character and reduction in the impacts assessed as part of this process.  

The proposal would result in a number of significant changes which would affect both 
the visual and landscape character of the corridor. The responses to the proposal 
would play a major role in achieving a good fit for the corridor both within its existing 
and future context.  

The proposal in general has a moderate to high impact with the scale and feel of the 
road substantially altered from that of the rural road alignment that exists today. 
However when viewed in context of the proposed development and that occurring to 
both the north and south of the site its impact is moderated. 
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Table 6-32 Visual impact assessment summary 
Description Viewer Sensitivity Magnitude Overall 

rating 
Character zone 1: Richmond Road to Carnarvon Road 
Construction of 
two lane dual 
carriageway 

Residential properties 
adjoining corridor Ch 
200-660 and 760-930 

High  High High 

 Road user Moderate High  Moderate-
High  

Vegetation 
clearance along 
the road to 
facilitate road 
construction 

Road user and 
adjoining residences 

High High High 

Impact on sports 
club frontage 
including loss of 
car park and oval 
over runs 

Road user and 
adjoining residences 
Ch 760-1050 

Low Low Low 

Impact on 
boundary of former 
tip site vegetation 
screening and 
landform 

Road user and 
adjoining residences 
Ch 930-1420 

Moderate Moderate Moderate 

Construction of 
new twin bridges 
over Bells Creek 

Road user and 
adjoining residences 
Ch 660-760 

Moderate Moderate Moderate 

Character Zone 2: Eastern Creek Floodplain (Carnarvon Road to Veron Road) 
Carnarvon Road 
intersection 

Residential properties 
adjoining corridor 

High High High 

Construction of 
two lane dual 
carriageway 

Residential properties 
adjoining corridor 

Moderate High Moderate-
High 

Vegetation 
clearance along 
the road to 
facilitate road 
construction 

Road user and 
adjoining residences 

Moderate Moderate Moderate 

Construction of 
new twin bridges 
over Eastern 
Creek 

Residential properties 
adjoining corridor Ch 
1990-2400 

Moderate Moderate Moderate 

 Road user Low Moderate Moderate 
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6.11.4 Safeguards and management measures 

Impact Environmental 
safeguards 

Responsibility Timing 

Landscape 
character 
and visual 
impact 

• During detailed design, the 
landscape design principles 
and streetscape (planting) 
would be reviewed to ensure 
that they are consistent with the 
outcomes of the biodiversity 
assessment. This would be 
done in consultation with RMS 
environmental staff. 

RMS  Pre-
construction, 

Landscape 
character 
and visual 
impact 

• During detailed design, the 
design including landscape 
plans are to incorporate the 
design principles outlined in the 
Landscape Character, Visual 
Impact Assessment and Urban 
Design Report. These include: 

o To ensure that the design 
reinforces the identity and 
functionality of a transit boulevard 
road type. 
o To ensure that existing land 
uses is considered and integrated 
in to the design of the road 
alignment. 
o To contribute to the future 
urban planning of the adjoining 
development precincts including its 
transport and access needs. 
o To respond to natural patterns 
including creek lines and drainage 
corridors and vegetation 
communities. This includes the use 
of local plants consistent with the 
existing communities either side of 
the alignment in order to unify the 
crossing with the existing corridor, 
and, use of advance stock to 
escalate the revegetation where 
appropriate. 
o To connect seamlessly with the 
detail designs for Stage 1 and 2 of 
Schofields Road and the 
intersection of the Richmond Road 
upgrade. 
o To provide a unified and 
consistent approach to the design 
of bridges along the Schofields 
Road corridor. 

RMS  Pre-
construction 
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Impact Environmental 
safeguards 

Responsibility Timing 

o To achieve an integrated, safe 
and minimal maintenance design. 

 Landscape 
character 
and visual 
impact 

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

Contractor  
Construction 

 Landscape 
character 
and visual 
impact 

• Fencing with material attached 
(eg shade cloth) will be 
provided around the 
construction compound and 
other areas to screen views of 
the construction compound 
from adjoining properties. 

Contractor  
Construction 
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6.12 Waste management and resource use 

6.12.1 Policy setting 

RMS is 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 2000. These resource management hierarchy principles 
in order of priority are:  

• Avoidance of unnecessary resource consumption.  

• Resource recovery (including reuse, reprocessing, recycling and energy 
recovery).  

• Disposal.  

By adopting the above principles, RMS encourages the most efficient use of 
resources and reduces cost and environmental harm in accordance with the 
principles of ecologically sustainable development, as outlined in Section 8.2 of this 
REF. 

6.12.2 Potential impacts 

The proposal would generate the following waste:  

• Excess cut material, of which an estimated 7,500 cubic metres is unsuitable for 
reuse. Additional unusable material may be identified during construction due 
to the presence of salinity or contamination.   

• Vegetation including weed material.  

• Asphalt and concrete (bridge structures, culverts and road pavement).  

• Roadside materials (guide posts, guard rails etc). 

• Paper and office waste from the site compound.  

• General waste from staff (lunch packaging, portable toilets etc).  

• Chemicals and oils.  

• Asbestos (removal of existing mounds of dumped materials). 

• Potentially contaminated leachate/ liquid waste. 

• Waste water from wash down and bunded areas.  

The proposal would also potentially generate contaminated liquid and solid waste 
materials, including leachate pond waste and the identified asbestos find located 
near the entrance to the landfill site.  Contamination is discussed in detail in section 
6.4, with procedures for testing and disposal of potentially contaminated materials 
including dewatered liquid from the dam and south-western leachate pond identified 
in Section 6.4.3.   

The largest quantities of waste expected would be from excavation and vegetation 
clearing activities.  

There is potential to reuse these materials onsite. For example mulched vegetation 
can be used in sediment and erosion controls, stabilisation and rehabilitation, and 
excavated material can be used onsite as fill, for landscaping. Material not reused 
onsite would be removed to an appropriately licensed facility.  

Therefore, the impacts of waste generation at the site are considered to be low, given 
the opportunities to reuse and recycle materials. 
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Resource use 

Construction of the proposal would require the use of a number of resources, 
including:  

• Resources associated with the operation of construction machinery and motor 
vehicles (this includes the use of diesel and petrol).  

• Material required for road surface and pavements (road base, paints, solvents, 
asphalt, spray seal, sand, concrete, aggregate etc). 

• Fill required to meet design levels.  

• Materials required for road signage.  

• Construction water (for concrete mixing and dust suppression).  

The initial estimated quantities of these materials that would be required for the 
proposal are provided in Section 3.4.5. 

The materials required for construction of the proposal are not currently limited in 
availability however materials such as metal and fuel are non-renewable and would 
be used conservatively. Materials required for construction would be sourced from 
licensed facilities where possible. Excess spoil would be generated by the proposal 
and would require offsite disposal.   

The amount of water required for construction is currently unknown. Water is likely to 
be sourced from the Sydney Water main system located in the vicinity of the 
proposal.  

Extraction of water from natural sources is not anticipated however any approvals 
under relevant legislation would be obtained if required. A small amount of water 
used on site would potentially be sourced from the construction sediment 
basin/sumps.  

6.12.3 Safeguards and management measures  

In addition to the safeguards and mitigation measures proposed in Section 6.4 which 
would also be relevant to the impacts identified in this Section, the following 
safeguards and management measures are proposed. Refer to Soil and Water – 
Contamination section for management measures regarding contamination risks. 

Impact Environmental 
safeguards 

Responsibility Timing 

 Waste 
management 
and resource 
use 

• The following resource 
management hierarchy 
principles will be followed:  
o Avoid unnecessary 

resource consumption as a 
priority.  

o Avoidance will be followed 
by resource recovery 
(including reuse of 
materials, reprocessing, 
and recycling and energy 
recovery).  

o Disposal will be undertaken 
as a last resort (in 
accordance with the Waste 
Avoidance and Resource 

Contractor Pre-
construction, 
construction  
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Impact Environmental 
safeguards 

Responsibility Timing 

Recovery Act 2001). 

 Waste 
management 
and resource 
use 

• A Resource and Waste 
management plan (RWMP) will 
be prepared, which will include 
the following:  
o 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. 

o Quantity and classification 
of excavated material 
generated as a result of the 
proposal (Refer RMS 
Waste Management Fact 
sheets 1-6, 2012). 

o Strategies to ‘avoid’, 
‘reduce’, ‘reuse’ and 
‘recycle’ materials. 

o Classification and disposal 
strategies for each type of 
material. 

o Destinations for each 
resource/waste type either 
for on-site reuse or 
recycling, offsite reuse or 
recycling, or disposal at a 
licensed waste facility. 

o Details of how material 
would be stored and 
treated on-site. 

o Identification of suitable 
methods and routes to 
transport waste. 

o Procedures and disposal 
arrangements for 
unsuitable excavated 
material or contaminated 
material.  

o Site clean-up for each 
construction stage. 

Contractor Pre-
construction 

Waste 
management 
and resource 
use 

• Cleared weed free vegetation 
will be chipped and reused 
onsite as part of the proposed 
landscaping and to stabilise 

Contractor Construction 
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Impact Environmental 
safeguards 

Responsibility Timing 

disturbed soils where possible.  

Waste 
management 
and resource 
use 

• A dedicated concrete washout 
facility that is impervious would 
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 

Waste 
management 
and resource 
use 

• Excess excavated material will 
be disposed of at an 
appropriate facility or reused 
appropriately for fill on the 
proposal site, or on other RMS 
projects, or as otherwise 
provided for by waste 
legislation.   

Contractor Construction 

Waste 
management 
and resource 
use 

• Garbage receptacles will be 
provided and recycling of 
materials encouraged. Rubbish 
will be transported to an 
appropriate waste disposal 
facility. 

Contractor Construction 

Waste 
management 
and resource 
use 

• All wastes will be managed in 
accordance with the Protection 
of the Environment Operations 
Act 1997. 

Contractor Construction 

Waste 
management 
and resource 
use 

• Procurement will endeavour to 
use materials and products 
with a recycled content where 
that material or product is cost 
and performance effective.  

Contractor Pre-
construction, 
construction 
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6.13 Climate change and greenhouse gases 

6.13.1 Policy setting 

In November 2007, the Intergovernmental Panel on Climate Change (IPCC) released 
its Fourth Assessment Report (AR4) concluding that warming of the climate system 
is unequivocal, demonstrated by increases in global average air and ocean 
temperatures, widespread melting of snow and ice, and rising global average sea 
level (IPCC, 2007). 

The former Department of Environment, Climate Change and Water NSW (DECCW) 
has compiled a ‘first pass’ integrated assessment of some of the likely impacts of 
climate change in NSW. The report presents estimates of the impact of climate 
change in NSW to the year 2050 and predicts the climate of Sydney is likely to 
change significantly over the operating life of the proposal (DECCW, 2010). 

Climate change refers to the warming temperatures and altered climate conditions 
associated with the concentration of gases in the atmosphere, known as greenhouse 
gases (GHG). There is a need to understand these potential changes to future 
climatic conditions and the effect they could have on all existing and potential new 
projects and infrastructure. 

The potential impacts of climate change on the proposal can be managed by 
adapting design standards where considered necessary to reduce the vulnerability of 
infrastructure to predicted effects.  

The following are the relevant predicted effects of climate change on the proposal as 
identified for the Sydney/Central Coast region: 

• Expected increases to the mean daily maximum and minimum temperature of 
between 1.5°C and 3°C by 2050 which could cause dam age to infrastructure 
and may reduce work capacity and increase risk of heat stress for employees. 

• Increased maintenance costs of infrastructure, as materials need to be 
replaced more often (possibly with more resilient products). 

• More intense and increased rainfall, in particular during summer, which may 
affect the existing stormwater system and result in increased erosion and 
sediment loss. Average runoff depths are predicted to increase by between six 
per cent and 28 per cent by 2030 in summer. 

6.13.2 Potential impacts 

Potential climate change impacts on the proposal 

During construction, increases in temperatures may reduce work capacity and 
increased risk of heat stress for employees. There may also be scheduling impacts to 
various construction activities such as the laying of asphalt.  

During construction, changes in rainfall patterns may also result in erosion impacts 
on the site and associated sediment loss, seasonal shortages of water for 
construction and alterations to construction timing.  

In the long-term, increases in temperature may affect the integrity of pavement, 
bridges and other construction, either directly or through evaporative changes and 
then changes to soil moisture content and soil instability which may eventually impact 
on foundations of structures, softening of pavements, and road rutting.  

The proposal is not in a coastal location and would not be directly affected by sea 
level changes.  
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However, in the long-term, localised flooding at local watercourses may result in:  

• Increased potential for localised flooding of the site.  

• Drainage and stormwater impacts.  

• Aquaplaning (cars sliding in pooled water on the road).  

• Changes to pest and weed species and distribution, and alterations to 
ecosystem services.  

• Erosion impacts on the site, resulting in sediment loss from the site.  

• Potential overtopping of sedimentation basins (during extreme rainfall events). 

Potential impacts of the proposal on climate change 

The effect of greenhouse gas emissions on climate is believed to be the main factor 
driving climate change.  Each gas that has been identified by the Intergovernmental 
Panel on Climate Change has been classified with a global warming potential, the 
units of which are ‘carbon dioxide equivalents’. Greenhouse gas emissions are also 
categorised according to the source of emission (World Business Council for 
Sustainable Development’s Greenhouse Gas Protocol, 2004). Scope one emissions 
are created directly by a person, for example fuel consumption. Scope two emissions 
are indirect emissions and include the generation of electricity. Scope three 
emissions are indirect emissions generated by the wider economy for example coal 
mining and export. 

A greenhouse gas assessment was undertaken for construction and operation of the 
proposal by RMS in August 2012. The assessment identified the dominant sources of 
greenhouse gas emissions and the estimated volume of emissions that would be 
produced. A copy of the assessment is provided in Appendix K and the results are 
summarised below.  

Construction  

Construction of the proposal would result in greenhouse gas emissions being 
produced, including:   

• Carbon dioxide would be generated from land clearing (decomposition of 
cleared vegetation).  

• Carbon dioxide and nitrous oxide would be generated from liquid fuel use in 
plant and vehicles (diesel, petrol) during construction, disposal and transport of 
materials.  

• Methane would be generated from landfilling any carbon based waste, and 
possible fugitive emissions from the use of natural gas.  

• Embodied energy in construction materials, including concrete. 

• Emissions associated with electricity use. 

The estimated greenhouse gas emissions associated with construction of the 
proposal are summarised in Table 6-33. 
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Table 6-33 Summary of construction greenhouse gas emissions* 
Activity Scope 1 Scope 2 Scope 3 Total 
Site offices/ 
General areas 

419 0 32 450 

Demolition and 
earthworks 

2,418 0 47 2,465 

Construction – 
Pavements 

305 0 3,639 3,944 

Construction – 
Structures 

1,957 0 21,065 23,023 

Construction – 
Drainage 

137 0 263 400 

Construction – 
Road furniture 

0 0 0 0 

Total 5,236 0 25,046 30,282 

*Note: All emission values are in tonnes of carbon dioxide equivalent (t CO2-e) 

The most significant source of greenhouse gas emissions during construction would 
be related to structures work (76 per cent), followed by demolition and earthworks (8 
per cent), pavement and road surface works (13 per cent).  

Operation  

During operation of the proposal, greenhouse gas emissions would largely be 
derived from the operation of streetlights and traffic lights. Table 6-34 summarises 
the estimated emissions that would be associated with operation of the proposal.   

Table 6-34 Summary of operation greenhouse gas emissions (t CO2-e) 
Activity Scope 1 Scope 2 Scope 3 Total 
Lighting - 2,816 576 3,392 
LED traffic signals - 534 109 643 
Total - 3,350 865 4,035 

The majority of the estimated greenhouse gas emissions that would be produced 
during operation would be associated with street lighting (3,392 tonnes, about 84 per 
cent). 

6.13.3 Safeguards and management measures 

Impact Environmental 
safeguards 

Responsibility Timing 

Climate 
change and 
GHG 

• Plant and equipment will be 
switched off when not in use. 

• Vehicles, plant and construction 
equipment will be appropriately 
sized for the task and properly 
maintained so as to achieve 
optimum fuel efficiency. 

• Materials will be delivered with 
full loads and will come from 
local suppliers, where possible. 

Contractor Construction 

Climate 
change and 
GHG 

• Detailed design will continue to 
take the effect of climate change 
on the proposal into 
consideration, including 

RMS Pre-
construction 
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Impact Environmental 
safeguards 

Responsibility Timing 

drainage requirements. 

Climate 
change and 
GHG 

• The energy efficiency and 
related carbon emissions will be 
considered in the selection of 
vehicle and plant equipment. 

Contractor Pre-
construction  
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6.14 Cumulative environmental impacts 

Cumulative impacts have the potential to arise from the interaction of individual 
elements within the proposal and the additive effects of other external projects. RMS 
is required under Clause 228 (2) of the EP&A Act to take into account potential 
cumulative impacts as a result of the proposal. 

6.14.1 Potential impacts 

Schofields Road upgrades  

The proposal is part of a series of road upgrades planned for the entire eight 
kilometre length of Schofields Road:  

• Stage 1  The Ponds development between Windsor Road and Tallawong 
Road.  

• Stage 2  Tallawong Road to Veron Road.  

• Stage 3  Veron Road to Richmond Road via South Street (the proposal).  

Stage 1 was displayed for community comment in 2007 and determined in May 2009. 
Construction on Stage 1 commenced in 2012 and is due for completion in late 2014, 
weather permitting. Stage 2 was displayed in late 2012 and determined in March 
2013. Construction of Stage 2 is anticipated to commence in 2014 and take about 24 
to 30 months to complete. If approved, the proposal would progress into detailed 
design. Stage 3 construction is proposed to start in early 2016 and is anticipated to 
take approximately 24 months to complete, weather permitting. 

Therefore, there is potential for negative cumulative impacts to arise relating to noise 
and vibration, traffic and access, dust, and visual amenity and air quality impacts if 
construction timeframes overlap.   

The long-term effect of upgrading this and other sections of roads would have a 
positive cumulative impact on travel times, road safety and facilitating the anticipated 
increase in traffic volumes as a result of future population growth in the area.  

Richmond Road upgrades 

Stage 1 of the Richmond Road upgrade between Bells Creek and north of Townson 
Road, Marsden Park commenced in February 2013 and is scheduled for completion 
in late 2014. It is anticipated that the approved stage 2 upgrade between Townson 
Road to Grange Avenue would commence in 2014. Stage 2 includes upgrade of the 
South Street intersection to a signalised intersection. This would potentially add to 
the duration of exposure of local receivers to general construction impacts including 
noise, dust and traffic delays. RMS has also developed an REF for upgrade along 
the next section of Richmond Road between North of Grange Avenue and the South 
Creek floodplain which was placed on public display during May 2013. 

North West Growth Centre  

Development of the NWGC would be undertaken along the northern side and 
southern side of South Street. The proposal passes between the Schofields, 
Schofields West, Marsden Park and Marsden Park Industrial Precincts which have 
been identified or released for development as part of the NWGC. Works associated 
with the NWGC are substantial and include arterial road upgrades of Richmond Road 
and potentially Garfield Road, local road upgrades, extensive residential 
development and major utility works.   

The 445 hectare Marsden Park Industrial Precinct has the potential to create the 
largest employment area in the NWGC.   
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Potential cumulative construction impacts of these developments and the proposal 
include noise and vibration, traffic and access, dust, visual amenity and air quality 
impacts increases in noise and pollution levels from construction and additional 
waste and use of resources.  

It is anticipated that around 90 heavy vehicles would access the site daily during the 
busiest construction phase, resulting in around 180 heavy vehicle movements per 
day. This represents a 50 per cent increase in existing daytime heavy vehicle 
movements. The movement of workers and the general movement of materials and 
small plant are estimated to generate a maximum of 60 small vehicle movements per 
day. The majority of these heavy and light vehicles to and from the site would be via 
Richmond Road which provides access to the M7 Motorway. It is expected that the 
additional heavy vehicle movements during construction would have a moderate 
impact on South Street. With concurrent construction activities anticipated in the 
area, this number would be greater leading to potential longer traffic delays. 

The NWGC is likely to result in cumulative impacts on biodiversity throughout the 
growth centre. These impacts have been addressed on a broad scale through the 
biodiversity certification process, which aims to ensure an overall outcome of 
maintained or improved biodiversity values by protecting high value vegetation and 
habitat within the growth centre and in surrounding areas.   

Environmental offsets would be provided for areas of native vegetation that would be 
cleared within non-certified areas (refer Section 4.3.1). RMS has committed to 
developing a Biodiversity Offset Strategy in consultation with the Strategies and Land 
Release section of DP&I and OEH/EPA in order to satisfy the requirements of the 
Biodiversity Certification. 

North West Transport Corridor Extension 

TfNSW has announced the intention to reserve a public transport corridor into 
Marsden Park, linking into the end of the planned North West Rail Link at Cudgegong 
Road. TfNSW propose the corridor alignment to run parallel to Schofields Road. 
Some property owners affected by this proposal may also be affected by reservation 
of the NWTCE.  RMS understand that TfNSW is not intending to acquire land at this 
stage but rather reserve land for future transport infrastructure needs. 

6.14.2 Safeguards and management measures 

The potential for adverse cumulative impacts would be addressed through the 
application of individual project specific environmental safeguards and management 
measures as summarised in Section 7. The following mitigation measures would 
need to be implemented to minimise the cumulative impacts. 

Impact Environmental 
safeguards 

Responsibility Timing 

Cumulative 
impacts 

• The CEMP would be revised to 
consider potential cumulative 
impacts from surrounding 
development activities as they 
become known. This would 
include a process to review and 
update mitigation measures as 
new works begin or if 
complaints are received. 

Contractor Pre-
construction, 
Construction 

 


