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6. Environmental assessment 

This section of the REF provides a detailed description of the potential environmental impacts associated 
with 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 A. Site-specific safeguards are provided to ameliorate the identified potential impacts. 

6.1 Noise and vibration  
A noise and vibration assessment was undertaken by GHD (2012) to assess the potential noise and 
vibration impacts from construction and operation of the proposal. A full copy of the report is provided in 
Appendix F, and a summary is provided below. 

6.1.1 Methodology 

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

 Road Noise Policy 2011 

 Interim Construction Noise Guideline 2009 

 Assessing Vibration: A Technical Guideline, 2006. 

The noise assessment for the proposal considers existing sensitive receivers within the study area. The 
study area between Tallawong Road and Railway Terrace includes sensitive receivers within 300 metres 
of the proposal, as beyond this distance the predicted operational noise levels would be below 50 dB(A). 
For the extension of Schofields Road between Railway Terrace and Veron Road, the study area includes 
sensitive receivers within 600 metres of the proposal as this is considered new road and the requirements 
of the Road Noise Policy 2011 apply. The location of sensitive noise receivers identified for this noise 
assessment is shown in Figure 6-1. 

The noise and vibration assessment also considers the local road network where traffic volumes have the 
potential to increase due to the proposal. Local roads considered in this assessment include Veron Road, 
Argowan Road, Grange Avenue, Carnarvon Road, South Street, Railway Terrace, Boundary Road and 
Hambledon Road. 

The assessment of noise impacts and mitigation requirements for future developments within the North 
West Growth Centre would be the responsibility of the relevant proponent/determining authority, and not 
RMS. 

6.1.2 Existing environment 

Study area and noise catchments 
The proposal is located within a semi-rural area with residential receivers predominantly exposed to 
existing road traffic noise from Schofields Road and Railway Terrace as well as small scale agricultural 
activities. The closest non-residential sensitive receivers to the proposal include:  
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 St Josephs Primary School located 850 metres to the south of Schofields Road on Alex Avenue 

 Terra Sancta College located one kilometre to the south of Schofields Road on Hambledon Road 

 Schofields Public School located 900 metres north of Schofields Road on the corner of Junction Road 
and St Albans Road. 

A total of 246 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. 
Properties identified as requiring full acquisition (refer Figure 3-12) have not been included in the noise 
and vibration assessment. Residential receivers that have been issued property acquisition notices as 
part of the North West Rail Link project have been included in the assessment since the acquisition 
process is outside of RMS control.   

Sensitive receivers adjacent to the proposal are grouped into noise catchment areas (NCAs) in order to 
undertake the noise assessment and determine appropriate mitigation measures. NCAs are grouped into 
locations with similar noise exposures. Six residential NCAs were identified along the proposal alignment. 
NCAs are outlined in Table 6-1 and are shown in Figure 6-1. Sensitive receivers within the NCAs are 
shown in Figure 6-2 

Table 6-1 Description of noise catchment areas 

Noise 
catchment 
area 

Residential 
receivers 

Description 

1 13 The residential area on Schofields Road between Tallawong Road and 
Hambledon Road. This NCA is predominantly impacted by existing 
traffic noise from Schofields Road. 

2 15 The residential area on Schofields Road between Hambledon Road and 
Boundary Road. This NCA is predominantly impacted by existing traffic 
noise from Schofields Road. 

3 31 The residential area on Schofields Road between Boundary Road and 
Railway Terrace. This NCA is predominantly impacted by existing traffic 
noise from Schofields Road and includes noise from intermittent railway 
movements. 

4 149 The residential area between Railway Terrace and Veron Road. This 
NCA is predominantly impacted by local road noise, existing traffic noise 
from Railway Terrace and includes noise from in intermittent railway 
movements. This NCA is potentially impacted by the new road corridor 
between Railway Terrace and Veron Road. 

5 8 Residential receivers on Veron Road and Argowan Road which have the 
potential to be impacted by diverted traffic noise from the proposal until 
the completion of Schofields Road upgrade Stage 3. 

6 30 Residential receivers on South Street which have the potential to be 
impacted by diverted traffic noise from the proposal. 
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Noise monitoring 

Background noise monitoring was undertaken between 27 July and 3 August 2011 at four locations (refer 
Figure 6-1). Simultaneous traffic counts were undertaken on Schofields Road between Boundary Road 
and Hambledon Road and between Hambledon Road and Tallawong Road.  

Additional background noise monitoring was undertaken between 16 and 19 December 2011 at one 
location near Bridge Street. Traffic counts were not undertaken at this monitoring location as Bridge 
Street has negligible traffic. 

Rating background levels and road traffic noise descriptors for each monitoring location are summarised 
in Table 6-2. Rating background levels are the overall single-figure background level representing each 
assessment period (day/evening/night) over the whole monitoring period. 

The rating background levels are typical of residential areas influenced by moderate levels of road traffic 
noise. The higher rating background levels in the evening are most likely attributed to additional evening 
peak period traffic movements. The rating background levels near Veron Road are typical of residential 
areas not influenced by road traffic noise. 

Rating background levels during the day-time period (when most construction activities are anticipated to 
occur) are generally consistent, ranging between 37 dB(A) and 42 dB(A) at the five monitoring locations. 

Table 6-2 Summary of noise monitoring results dB(A) 

Noise monitoring 
location 

Rating background level 
Road traffic noise descriptors 

(weekday) 

LA90(Day) LA90(Evening) LA90(Night) LAeq(15hr) LAeq(9hr) LAeq(18hr) 

Location 1 – 72 
Schofields Road 41.6 42.7 31.2 60.3 55.7 62.1 

Location 2 – 39 
Schofields Road 39.5 41.3 32.1 60.4 55.9 63.2 

Location 3 – 43 
Schofields Road 
(front residence) 

42.1 47.2 37.8 62.8 58.2 65.6 

Location 4 – 43 
Schofields Road 
(rear residence) 

41.0 44.3 36.4 55.6 51.8 57.1 

Location 5 - Lot 
200 DP1140580 
Bridge Street 

36.8 37.8 33.0 48.3 46.5 49.1 

Note: A 2.5 dB(A) façade correction was subtracted from the rating background levels at location 1, 2 and 3 and a 2.5 dB(A) façade 

correction was applied to the road traffic noise descriptors at location 4 

6.1.3 Noise and vibration criteria 

Construction noise criteria 
The noise emissions from construction activities, construction compounds and construction traffic have 
been quantitatively assessed with consideration to the Interim Construction Noise Guideline 2009. 
Construction activities, timing, scheduling and heavy vehicle movements are discussed in section 3.5. 
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The Interim Construction Noise Guideline 2009 sets the following construction noise management levels 
for residential receivers: 

 Noise affected receivers during recommended standard hours is the background noise level plus 10 
dB(A). Where this noise level is exceeded, the guidelines recommend all feasible and reasonable 
work practices should be applied to minimise noise and all potentially impacted residences should be 
informed of the works, expected noise levels, duration and a method of contact  

 Highly noise affected receivers during standard hours (eg day-time period) is set at 75 dB(A) Where 
noise is above this level, the guidelines recommend any feasible and reasonable ways to reduce 
noise below this level should be carefully considered. If no quieter work method is feasible and 
reasonable, the impacted residence should be clearly explained the duration and noise levels of the 
works, and any respite periods that would be provided 

 Noise affected receivers outside of recommended standard hours is the background noise level plus 
five dB(A). Where this noise level is exceeded at residences, the guidelines recommend the following 
should be undertaken: 

– A strong justification should be provided for works outside the recommended standard hours 

– All feasible and reasonable work practices should be implemented to meet the noise affected 
level 

– Where all feasible and reasonable practices have been implemented and noise is more than 
five dB(A) above the noise affected level, the consultation and procedural requirements of the 
Environmental Noise Manual Practice Note (vii) (RTA 2001) should be implemented. 

Table 6-3 details the adopted construction noise management levels for each NCA. 

Table 6-3 Construction noise management levels at NCAs, dB(A) 

NCA Land use Lowest rating 
background 
levels 1 

Construction noise 
management level, LAeq(15 

min)  

Description 

1 

2 

3 

Residential – 
recommended 
standard hours 

40 Noise affected level –  50 
dB(A)2 

Highly noise affected level 
– 75 dB(A) 

May be some 
community reaction 

May be strong 
community reaction 

Residential – 
outside 
recommended 
standard hours 

31 Noise affected level –  36 
dB(A)3 

May be some 
community reaction 

4 

5 

6 

Residential – 
recommended 
standard hours 

37 Noise affected level –  47 
dB(A) 

Highly noise affected level 
– 75 dB(A) 

May be some 
community reaction 

May be strong 
community reaction 

Residential – 
outside 
recommended 
standard hours 

33 Noise affected level –  38 
dB(A) 

May be some 
community reaction to 
noise 

Note: 1. Minimum rating background noise level used for conservatism 

2. Background noise level plus 10 dB(A) 

3. Background noise level plus 5 dB(A) 
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Construction vibration criteria for human comfort 
Human comfort vibration criteria have been set with consideration to the OEH Assessing Vibration: A 
Technical Guideline, 2006. OEH recognises that the preferred standard for assessing ‘human comfort’ is 
the British Standard BS 6472 – 1992, Guide to Evaluation of Human Exposure to Vibration in Buildings (1 
Hz to 80 Hz). The human comfort peak vibration criteria and intermittent vibration dose values for this 
standard are shown in Table 6-4 (frequency range 1 Hz to 80 Hz). The intermittent vibration dose value is 
generally applicable to most construction works, however, BS 5228.2 – 2009, Code of Practice for noise 
and vibration control on construction and open sites: Part 2 Vibration recommends that the guidance 
values presented in Table 6-5 are more appropriate for construction works as it is easier to assess the 
intermittent vibration criteria against a peak value rather than a dose value.  

Table 6-4 Human comfort vibration limits from 1 Hz to 80 Hz 

Receiver type Period1 Continuous vibration (mm/s 
peak2) 

Intermittent vibration dose value 
(m/s1.75) 

Preferred Maximum Preferred Maximum 

Residential Day 0.28 0.56 0.2 0.4 

Night 0.20 0.4 0.13 0.26 

Notes: 1. Day is between 7 am and 10 pm and night is between 10 pm and 7 am 

2. Based on sinusoidal vibration sources 

Table 6-5 Guidance on effects of vibration levels (BS 5228.2) 

Vibration level  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. 

Construction vibration criteria for structural damage 

Guidance on the limiting vibration values for structural damage caused by vibration has been attained 
from the German Standard DIN 4150-3: 1999 Structural Vibration – Part 3: Effects of vibration on 
structures. Table 6-6 presents guideline values for the maximum absolute velocity at which ‘damage that 
reduces the serviceability of the building will not occur’. 

Table 6-6 Guideline values for short term vibration on structures 

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 
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Type of structure 
Guideline values for velocity (mm/s) 

1 Hz to 10 Hz 10 Hz to 50 Hz 50 Hz to 100 Hz1 

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 criteria 
The OEH Road Noise Policy 2011 provides non-mandatory traffic noise assessment criteria for residential 
receivers near new roads and redevelopment of existing roads. The target levels should aim to be 
achieved at proposal opening and 10 years after proposal opening. For the purpose of this noise 
assessment these years are 2016 and 2026 respectively. 

For the application of Road Noise Policy 2011, Schofields Road has been considered an arterial road. 
Railway Terrace, Hambledon Road and Boundary Road have been considered local council sub-arterial 
roads.  

The proposal also has the potential to increase traffic volumes and therefore noise levels on local roads 
including Veron Road, Argowan Road, Grange Avenue, Carnarvon Avenue and South Street.  

The section of the proposal between Tallawong Road and Railway Terrace is categorised as a road 
redevelopment due to the existing noise exposure and proposed road alignment location. The section of 
the proposal between Railway Terrace and Veron Road is categorised as a new road corridor. The Road 
Noise Policy 2011 road traffic noise assessment criteria are presented in Table 6-7. 

Table 6-7 Road Noise Policy 2011 road traffic noise assessment criteria, LAeq(period), dB(A) 

Road 
category 

Type of 
project 

Assessment criteria Noise source 
contribution 

Relative 
increase 
criteria 

NCA 

Day (7am - 
10pm) 

Night (10pm - 
7am)  

Arterial and 
sub-arterial 

Existing 
residence 
affected by 
noise from 
redevelopment 
of an existing 
arterial road 

LAeq(15hr) 60  LAeq(9hr) 55  

The total traffic 
noise level from 
existing roads 
and the road 
redevelopment  

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

1 

2 

3 

Arterial and 
sub-arterial 

Existing 
residence 
affected by 
noise from new 
road corridors 

LAeq(15hr) 55  LAeq(9hr) 50  

The contribution 
from the new 
road project 
only1 

4 
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Road 
category 

Type of 
project 

Assessment criteria Noise source 
contribution 

Relative 
increase 
criteria 

NCA 

Day (7am - 
10pm) 

Night (10pm - 
7am)  

Local roads Existing 
residences 
affected by 
additional 
traffic on 
existing local 
roads 

LAeq(1hr,day) 
55  LAeq(1hr,night) 50  

The total traffic 
noise level from 
existing roads 
and the road 
redevelopment 

Not 
applicable 

5 

6 

Note: 1. The Road Noise Policy 2011 states “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 only noise levels from the proposal are considered and noise levels 

from the existing traffic network are not considered. 

The Road Noise Policy 2011 also has relative increase criteria which assesses 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. 

Residences experiencing exceedances to the road traffic noise assessment criteria or the relative 
increase criteria should be considered for ‘feasible and reasonable’ noise mitigation measures in 
accordance with practice note (iv) of the Environmental Noise Management Manual 2011. The 
Environmental Noise Management Manual 2011 considers it reasonable to consider noise mitigation 
options when: 

 There is existing road traffic noise exposure above the noise assessment criteria and the ‘build 
option’ noise levels are more than two dB(A) above the ‘no-build option’ noise level; or 

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

The RMS Environmental Noise Management Manual 2001 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 in numbers greater than three, 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. 

6.1.4 Potential impacts 

Construction noise  
The plant and equipment that would be used for construction of the proposal is outlined in section 3.5.3. 
The noise emission sound power levels for this plant and equipment are provided in Table 4.3 of 
Appendix F. It is unlikely that all construction plant and equipment would be operating at their maximum 
sound power levels at any one time and certain types of construction machinery would be present in the 
proposal site for only brief periods during construction. Therefore, noise predictions are considered 
conservative. 

The predicted noise levels during construction, at varying distances from the proposal, are shown in 
Table 6-8. Table 6-8 groups construction into activities and indicates at what distance these activities 
would exceed the 47 dB(A) construction noise management level during standard construction hours. 
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Table 6-8 Construction plant and equipment noise levels at distance, dB(A) 

Activity 
Distance (m) 

25 50 100 250 500 1000 

Clearing and grubbing 73 66 59 52 45 38 

Earthworks 81 74 67 59 53 46 

Structural works 80 73 66 58 52 45 

Pavement and asphalting 79 72 65 58 51 45 

Site compounds 77 70 63 55 49 42 

Note: Bold text indicates exceedances of the 47 dB(A) construction noise management level during standard construction hours. 47 

dB(A) was conservatively used as it is the construction noise management level applying to NCAs 4, 5 and 6, noting that the 

construction noise management level for NCAs 1, 2 and 3 is 50 dB(A). 

The indicative range of predicted construction noise levels in each noise catchment area is shown in 
Table 6-9. 

Table 6-9 Indicative construction noise levels in noise catchment areas dB(A) 

Activity 
 Noise catchment area 

1 2 3 4 5 6 

Clearing and grubbing 60 to 74 52 to 74 52 to 74 44 to 74 44 to 70 <50 

Earthworks 75 to 82 67 to 82 67 to 82 52 to 82 52 to 78 <50 

Structural works 74 to 81 66 to 81 66 to 81 51 to 81 51 to 79 <50 

Pavement and 
asphalting 73 to 80 65 to 80 65 to 80 50 to 80 50 to 78 <50 

Site compounds 71 to 78 63 to 78 63 to 78 49 to 78 49 to 76 <50 

 

The approximate number of residential receivers which have the potential to exceed the CNML’s during 
recommended standard construction hours in each NCA is provided in Table 6-10. 

The majority of construction activities during recommended standard construction hours are anticipated to 
exceed the noise affected construction noise management level at residential receivers within 500 metres 
of construction works (refer Table 6-8). The majority of construction activities during recommended 
standard construction hours also have the potential to exceed the highly noise affected construction noise 
management level at residential receivers within 50 metres of construction works. Fifty residential 
receivers have been identified within 50 metres of the proposal and are listed in Appendix I of 
Appendix F). In particular, receivers near bridge works, culverts and the Richmond Railway Line 
underpass would be impacted by noise from rock hammering, piling and cranes.  
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Table 6-10 Number of residences exceeding construction noise management levels in each NCA during recommended standard hours 

Activity NCA1 NCA2 NCA3 NCA4 NCA5 NCA6 

Management 
levels  

Highly 
noise 
affected  

Noise 
affected 

Highly 
noise 
affected 

Noise 
affected 

Highly 
noise 
affected 

Noise 
affected 

Highly 
noise 
affected 

Noise 
affected 

Highly 
noise 
affected 

Noise 
affected 

Highly 
noise 
affected 

Noise 
affected 

LAeq(15min) 75 50 75 50 75 50 75 47 75 47 75 47 

Clearing and 
grubbing 5 13 8 51 12 31 2 107 - 5 - - 

Earthworks 8 13 14 51 18 31 9 149 1 8 - - 

Structural 
works 8 13 14 51 17 31 9 149 1 8 - - 

Pavement and 
asphalting 7 13 13 51 15 31 7 149 1 8 - - 

Site 
compounds 

6 13 11 51 13 31 5 149 1 8 - - 
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Table 6-11 Number of residences exceeding construction noise management levels in each NCA outside of recommended standard hours 

Activity NCA1 NCA2 NCA3 NCA4 NCA5 NCA6 

Management 
levels  

Noise 
affected  

Noise 
affected 

Noise 
affected 

Noise 
affected 

Noise 
affected 

Noise 
affected 

Noise 
affected 

Noise 
affected 

Noise 
affected 

Noise 
affected 

Noise 
affected 

Noise 
affected 

LAeq(15min) 
(Even) 
46 

(Night) 
36 

(Even) 
46 

(Night) 
36 

(Even) 
46 

(Night) 
36 

(Even) 
43 

(Night) 
38 

(Even) 
43 

(Night) 
38 

(Even) 
43 

(Night) 
38 

Clearing and 
grubbing 

13 13 51 51 31 31 149 149 8 8 - - 

Earthworks 13 13 51 51 31 31 149 149 8 8 - - 

Structural 
works 13 13 51 51 31 31 149 149 8 8 - - 

Pavement and 
asphalting 13 13 51 51 31 31 149 149 8 8 - - 

Site 
compounds 

13 13 51 51 31 31 149 149 8 8 - - 
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Construction works are also required outside of recommended standard construction hours to minimise 
traffic delays and disruption associated with road closures (refer section 3.5.2). It is anticipated that the 
total duration of night-time works would be 12 to 20 weeks spread over a 24 month period. The mitigation 
measures detailed in section 6.1.5 would be implemented however it is unlikely this would reduce noise 
levels to below the noise affected construction noise management level outside of recommended 
construction hours (refer Table 6-11). Therefore, the consultation and procedural requirements of the 
RMS Environmental Noise Management Manual 2001 Practice Note (vii) would be implemented. 

Site compound noise 
Site compounds would be used to stockpile materials, store plant and equipment and to provide for 
construction staff parking, toilets and amenities. Noise sources from the site compounds would be 
intermittent. 

Site compounds (refer Figure 1-1 and section 3.6.1) have the potential to be located at the following 
locations:  

 Site compound 1 – West of Boundary Road (Lot 82 DP2912) 

 Site compound 2 – Corner of Schofields Road and Railway Terrace (Lot 16 DP13137) 

 Site compound 3 – West of Bridge Street (Lot 2 DP 388652) 

 Site compound 4 – East of Boundary Road (Lot 9 DP 39303). 

Noise levels from the construction compounds are not likely to substantially increase the noise levels 
above the other construction activities however are predicted to exceed the construction noise 
management levels at distances up to 500 metres. Therefore, noise mitigation measures detailed in 
section 6.1.5 would be implemented. 

Construction traffic noise 
Construction traffic routes for the proposal have not been developed however it is anticipated that 
construction vehicles would access the proposal from Windsor Road and Schofields Road. At the western 
end of the proposal, local road access would be required for works in the vicinity of Bridge Street and 
Veron Road. The predicted increase in traffic noise along this anticipated construction traffic route has 
been calculated using the Calculation of Road Traffic Noise (UK Department of Transport 1988) and 
considers the existing traffic volumes and traffic generation volumes. 

It is estimated that about 120 heavy vehicles movements would be required daily during the busiest 
construction phase. The movement of workers, supervisors and the general movement of materials and 
small plant are estimated to generate a maximum of 60 small vehicles accessing the site daily. A traffic 
management plan would be prepared in accordance with RMS’ Traffic Control at Work Sites (RTA, 
2010a) and RMS Specification G10 - Control of Traffic (RTA, 2006). The traffic management plan would 
detail specific routes that construction traffic and local traffic would follow throughout the construction 
phase. 

Table 6.11 indicates that the additional construction traffic generation is predicted to increase noise 
emission levels by less than 0.2 dB(A) on major arterial roads and between two to five dB(A) on local 
roads. This level of increase in noise impacts is not significant on arterial roads however has the potential 
to impact residences located on local roads. Therefore, noise mitigation measures detailed in section 
6.1.5 would be implemented. 
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Table 6-12 Construction traffic generation and predicted noise level increase 

Road 

Generated traffic per day 

Increase in traffic noise dB(A) Light Heavy 

Windsor Road 60 130 0.1 

Schofields Road 60 130 0.2 

Local roads 60 120 2 to 5 1 

Note 1: The local roads that would experience this increase in traffic noise during construction would depend on the heavy vehicle 

access routes to be outlined in the construction traffic management plan. It is likely that only roads in the vicinity of Veron Road 

would experience this increase in traffic noise. 

Potential cumulative noise and traffic impacts due to the large scale development of the surrounding area 
are addressed in section 6.16. 

Construction vibration 
Energy from construction equipment would be transmitted into the ground and transformed into 
vibrations. The RMS’s Environmental Noise Management Manual provides typical construction equipment 
ground vibration levels at 10 metres. The predicted ground vibration levels at various distances are 
shown in Table 6-13 for typical equipment that may be used during construction. 

Table 6-13 Typical vibration levels at distances (mm/s peak) 

Plant item 

Distance from source (m) 

10 20 50 100 

15 tonne roller 7 to 8 3.8 1.5 0.8 

7 tonne 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 

 

Activities such as compacting, rolling, piling for bridges and retaining walls, and rock hammering during 
excavation have the potential to cause vibration impacts during construction. Rolling and compacting 
activities that occur within 50 metres of a residential receiver have the potential to result in human comfort 
vibration impacts. Earthworks and pavement breaking activities that occur within 20 metres of residential 
receivers have the potential to cause vibration levels could be intrusive.  

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 buildings.  

Residential receivers within the above buffer distances have been identified in Appendix I of Appendix F. 
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Operational noise  

Operational noise modelling 
Road traffic noise predictions were undertaken using the United Kingdom Department of Transport 
Calculation of Road Traffic Noise algorithm. This method is recognised and accepted by OEH and 
adapted to Australian conditions through research undertaken by the Australian Road Research Board. 
Noise predictions were undertaken for the following scenarios:  

 Year 2016 ‘no build option’ – This includes traffic flow on the existing alignment for year opening if the 
proposal does not proceed  

 Year 2026 ‘no build option’ – This includes traffic flow on the existing alignment 10 years after 
opening if the proposal does not proceed and includes traffic growth from the North West Growth 
Centre development. If the proposal does not proceed, a single carriage road would be constructed to 
extend Schofields Roads from Railway Terrace to Veron Road. The year 2026 ‘no build’ traffic model 
therefore includes the Schofields Road extension between Railway Terrace and Veron Road. 
However, for the 2026 ‘no build’ scenario, the link between Railway Terrace and Veron Road has 
been excluded from the noise modelling as this represents the worst-case increase between the ‘no 
build’ and ‘build’ scenarios 

 Year 2016 ‘build option’ – This includes traffic flows for the proposal at year opening  

 Year 2026 ‘build option’ – This includes traffic flows for the proposal 10 years after opening and 
includes traffic growth from the North West Growth Centre development. Schofields Road upgrade 
Stage 3 is assumed to be non-operational to conservatively assess the potential impacts on the 
surrounding local road network. 

Predictions have been made for the 2016 and 2026 ‘no build’ and ‘build’ scenarios on local roads where 
increased traffic volumes have the potential to significantly increase noise levels (Veron Road, Argowan 
Road, Grange Avenue, Carnarvon Road and South Street). 

The traffic volumes used for the noise assessment are provided in Appendix C of Appendix F. The split 
between day-time and night-time traffic volumes is assumed to be 12 per cent. Heavy vehicles are 
assumed to be five per cent of traffic volumes which is conservative when compared to other similar 
roads in Sydney. 

Noise modelling results were verified against the road traffic noise monitoring data and simultaneous 
traffic counts undertaken in May 2011. The simultaneous traffic counts undertaken for noise model 
calibration were undertaken between Boundary Road and Hambledon Road and between Hambledon 
Road and Tallawong Road. The additional monitoring location at Bridge Street was not near any traffic 
noise sources therefore was not included in the operational noise modelling verification process. The 
modelled results and measured results have a variance within two dB(A) and therefore provide a 
reasonable level of confidence in the modelling accuracy. 

Operational noise impacts 

The 2016 and 2026 predicted day-time noise levels for receivers in NCA1 to NCA4 are detailed in 
Appendix D of Appendix F and summarised in Table 6-14and Table 6-15. These predicted noise levels 
for the ‘no-build’ and ‘build’ scenarios indicate that 19 residential receivers within the study area exceed 
the road traffic noise assessment criteria. Of these 19 residential receivers, 13 exceeded the acute noise 
exposure level (65 dB(A) or greater) and one exceeded the relative increase criteria (12 dB(A) or greater). 
Residential receivers that exceed the road traffic noise assessment criteria are considered for mitigation 
treatment where feasible and reasonable in accordance with Practice Note (iv) of the RMS Environmental 
Noise Management Manual 2001.  
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 Table 6-14 2016 predicted day-time noise levels in NCA1 to NCA4 

NCA Receiver Day-time base 
criteria 

Year 2016 

No build Build1 Build2 Increase 

NCA1 53 Schofields Road 60 66 64 64 -2.4 

NCA1 55 Schofields Road 60 66 64 64 -2.4 

NCA1 63 Schofields Road 60 68 65 65 -2.6 

NCA1 65 Schofields Road 60 69 66 66 -2.4 

NCA1 67 Schofields Road 60 68 65 65 -2.6 

NCA1 80 Schofields Road 60 66 65 65 -0.2 

NCA1 84 Schofields Road 60 66 65 65 -0.1 

NCA1 116 Hambledon Road 60 63 63 63 0.6 

NCA2 60 Schofields Road 60 67 63 63 -3.3 

NCA3 25 Schofields Road 60 65 63 63 -1.1 

NCA3 27 Schofields Road 60 63 63 63 0.2 

NCA3 29 Schofields Road 60 63 63 63 0.2 

NCA3 44 Schofields Road 60 64 62 62 -1.9 

NCA4 31 Veron Road 55 46 49 52 6.7 

NCA4 153 Bridge Street 55 62 57 57 -4.7 

NCA4 155 Bridge Street 55 56 54 55 -0.8 
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NCA Receiver Day-time base 
criteria 

Year 2016 

No build Build1 Build2 Increase 

NCA4 158 Bridge Street (Southern 
Façade) 55 41 55 55 13.7 

NCA4 158 Bridge Street (Eastern 
façade) 55 51 58 58 6.8 

NCA4 158 Bridge Street (Eastern 
façade) 55 51 58 58 6.8 

Note 1:  The contribution from the proposal only 

Note 2: The total traffic noise level from existing roads and the proposal 

Table 6-15 2026 predicted day-time noise levels in NCA1 to NCA4 and assessment against noise level criteria 

NCA Receiver Day-time 
base 
criteria 

Year 2026 

No 
build 

Build1 Build2 Increase Noise 
increase 
≥ 2dB(A) 

Relative increase 
criteria. Increase 
≥12dB(A) 

Acute noise 
exposure 
≥65dB(A) 

Mitigation 
considered 

NCA1 53 Schofields Road 60 66 65 65 -1.2 - - yes yes 

NCA1 55 Schofields Road 60 66 65 65 -1.2 - - yes yes 

NCA1 63 Schofields Road 60 68 66 66 -1.4 - - yes yes 

NCA1 65 Schofields Road 60 69 67 67 -1.2 - - yes yes 

NCA1 67 Schofields Road 60 68 66 66 -1.5 - - yes yes 

NCA1 80 Schofields Road 60 65 66 66 0.9 - - yes yes 

NCA1 84 Schofields Road 60 65 66 66 1.0 - - yes yes 
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NCA Receiver Day-time 
base 
criteria 

Year 2026 

No 
build 

Build1 Build2 Increase Noise 
increase 
≥ 2dB(A) 

Relative increase 
criteria. Increase 
≥12dB(A) 

Acute noise 
exposure 
≥65dB(A) 

Mitigation 
considered 

NCA1 116 Hambledon Road 60 64 65 65 0.9 - - yes yes 

NCA2 60 Schofields Road 60 67 65 65 -2.4 - - yes yes 

NCA3 25 Schofields Road 60 67 66 66 -0.3 - - yes yes 

NCA3 27 Schofields Road 60 65 66 66 0.9 - - yes yes 

NCA3 29 Schofields Road 60 65 66 66 0.9 - - yes yes 

NCA3 44 Schofields Road 60 66 65 65 -0.9 - - yes yes 

NCA4 31 Veron Road 55 49 52 54 5.8 yes - - yes 

NCA4 153 Bridge Street 55 63 58 59 -4.1 - - - yes 

NCA4 155 Bridge Street 55 59 56 58 -0.3 - - - yes 

NCA4 158 Bridge Street 
(southern facade) 55 44 57 58 13.1 yes - - yes 

NCA4 158 Bridge Street 
(eastern facade) 55 53 61 61 7.7 yes yes - yes 

NCA4 158 Bridge Street 
(eastern facade) 55 53 61 61 7.7 yes yes - yes 

Note 1:  The contribution from the proposal only 

Note 2: The total traffic noise level from existing roads and the proposal 
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The day-time 2026 predictions are the dominating assessment noise levels, which influence the 
requirements for mitigation treatments. The night-time predicted noise levels in Appendix D of Appendix F 
are six dB(A) less than the day-time predicted noise levels. Therefore, they are not the critical factor for 
determining mitigation treatments as they are greater than five dB(A) below the day-time noise levels.  

The relative increase criteria, which assesses if the ‘build option’ noise levels increase by more than 
12 dB(A) above the ‘no-build option’ noise levels, is predicted to be exceeded on the western façade of 
158 Bridge Street. No other receivers are predicted to exceed the relative increase criteria. 

Road traffic noise contour plots for the ‘no build’ and ‘build’ scenarios are provided in Appendix G and H 
of Appendix F. 

Maximum noise level 

Operation of the proposal may result in sleep disturbance impacts. The level of sleep disturbance impacts 
would be dependent on the following: 

 Maximum noise level of an event 

 Number of occurrences 

 Duration of the event 

 Level above background or ambient noise levels. 

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.  

The LAmax and LAeq(9hr) noise levels during the night-time period (10 pm to 7 am) at the four monitoring 
locations are summarised in Table 6-16. 

Table 6-16 Summary of maximum noise levels; dB(A) 

Noise monitoring 
location  

LAmax 
range 

LAeq(9hr) LAmax - 
LAeq(9hr) 
range 

LAmax - 
LAeq(9hr) 
average 

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

Location 1 - 72 
Schofields Road 63 to 74 56 7 to 18 15 16 

Location 2 - 39 
Schofields Road 65 to 73 56 9 to 17 15 16 

Location 3 - 43 
Schofields Road 
(front residence) 

68 to 76 58 10 to 18 16 18 

Location 4 - 43 
Schofields Road 
(rear residence) 

58 to 68 54 4 to 14 10 0 

Note: 1. A facade correction of 2.5 dB(A) was added to the noise levels from monitoring location 4  
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The current maximum noise levels exceed the LAeq(9hr) noise levels on average between 10 dB(A) and 16 
dB(A) with the exceedance increasing the closer the residence is to the road. There is potential that the 
signalised intersections at Railway Terrace, Junction Road, Alex Avenue and Hambledon Road could 
increase maximum noise levels, however in general the proposal 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 

 Reduced traffic speeds from 80 km/h to 70 km/h 

 Recommended mitigation treatments detailed in section 6.1.5. 

As part of the Stage 3 Schofields Road upgrade, a detailed noise assessment would be prepared to 
investigate appropriate noise mitigation. This would also give consideration to properties proposed for 
acquisition. Treatment to residences along the South Street corridor would therefore be postponed until 
after completion of the property acquisition strategy and verification as to the extent of treatment required 
for the Stage 3 Schofields Road upgrade. 

Potential noise impacts on surrounding local roads  

The proposal has the potential to increase traffic volumes and therefore traffic noise levels on the 
surrounding local road network. Veron Road, Argowan Road and South Street have been identified as 
roads where noise levels have the potential to increase by more than two dB(A). Subsequently, the peak-
hour noise levels have been predicted for the residential receivers on these roads and assessed against 
the local road noise criteria. The PM peak-hour volumes have been used for the assessment as they are 
generally higher than the AM peak-hour volumes. 

The results are summarised in Table 3.5 of Appendix F. The predicted noise levels indicate that five 
residential receivers on Veron Road and eight residential receivers on Argowan Road exceed the local 
road peak hour criteria of LAeq(1hr) 55 dB(A). These residences would only be impacted temporarily until 
Stage 3 of Schofields Road upgrade is complete. However, since Stage 3 Schofields Road upgrade has 
not been determined, architectural treatments would be considered for these residences in accordance 
with the Environmental Noise Management Manual Practice Note (iv).  

The predicted noise levels in Table 3.5 of Appendix F also indicate that 23 residential receivers on South 
Street would exceed the local road peak hour criteria of LAeq(1hr) 55 dB(A) and increase by more than two 
dB(A). Architectural treatment for these residences would be postponed until after completion of the 
property acquisition strategy and verification of the extent of treatment required for Stage 3 of Schofields 
Road upgrade. 

Mitigation treatment  

The RMS Environmental Noise Management Manual 2001 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. 

A key road design measure was the selection of an underpass instead of an overpass at the Richmond 
Railway Line. The road underpass would significantly reduce the noise exposure to residential receivers 
at this location, compared to a road overpass. Another design feature of the proposal applied to minimise 
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noise impacts is reducing the posted speed to 70 km/h from the existing posted speed of 80 km/h. The 
posted speed would be reduced to 60 km/h in the future as traffic increases. This is expected to occur 
before 2026. 

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 are 
not effective at the posted traffic speeds of 70 km/h or less. Therefore, 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.  

Residences identified in Table 6-17 would be considered for architectural treatments in accordance with 
the RMS Environmental Noise Management Manual where feasible and reasonable. The following should 
be considered when assessing if architectural treatments are feasible and reasonable: 

 Residence 51, 53, 55, 57, 59, 61, 63, 65 and 67 Schofields Road have been issued property 
acquisition notices as part of the North West Rail Link project. Therefore providing architectural 
treatments would not be considered reasonable. 

 Residences on Veron Road and Argowan Road would only be impacted temporarily until the Stage 3 
Schofields Road upgrade is complete. However, since the Stage 3 Schofields Road upgrade has not 
been determined, architectural treatments would still be considered for these residences. 

 As part of the Stage 3 Schofields Road upgrade, a detailed noise assessment would be prepared to 
investigate appropriate noise mitigation. This would also give consideration to properties proposed for 
acquisition. Treatment to residences along the South Street corridor would therefore be postponed 
until after completion of the property acquisition strategy and verification as to the extent of treatment 
required for the Stage 3 Schofields Road upgrade 

 For this proposal feasible and reasonable 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 would be undertaken. 
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Table 6-17 Residential receivers considered for architectural treatment 

Residences Reason why 
mitigation options 
are to be investigated 

Description 

53 Schofields Road 

55 Schofields Road 

63 Schofields Road 

65 Schofields Road 

67 Schofields Road 

Acute noise exposure These residences have been issued property acquisition notices as part of 
the North West Rail Link project. It is recommended that providing 
architectural treatments would not be considered reasonable. 

These properties would receive architectural treatment subject to a feasible 
and reasonable assessment which would be completed during detailed 
design and would include consideration of the state of repair, ownership 
status and the likelihood of redevelopment of the property. RMS would liaise 
with individual property owners and discuss their needs. 

80 Schofields Road 

84 Schofields Road 

116 Hambledon 
Road 

60 Schofields Road 

25 Schofields Road 

27 Schofields Road 

29 Schofields Road 

44 Schofields Road 

Acute noise exposure These properties would receive architectural treatment subject to a feasible 
and reasonable assessment which would be completed during detailed 
design and would include consideration of the state of repair, ownership 
status and the likelihood of redevelopment of the property. RMS would liaise 
with individual property owners and discuss their needs. 

31 Veron Rd 

 155 Bridge Street 

153 Bridge Street 

 

Exceedance of new 
road criteria 

 

These properties would receive architectural treatment subject to a feasible 
and reasonable assessment which would be completed during detailed 
design and would include consideration of the state of repair, ownership 
status and the likelihood of redevelopment of the property. RMS would liaise 
with individual property owners and discuss their needs. 

158 Bridge Street Exceedance of new 
road criteria 

Exceedance of 12.0 
dB(A) relative increase 
criteria 

These properties would receive architectural treatment subject to a feasible 
and reasonable assessment which would be completed during detailed 
design and would include consideration of the state of repair, ownership 
status and the likelihood of redevelopment of the property. RMS would liaise 
with individual property owners and discuss their needs. 
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Residences Reason why 
mitigation options 
are to be investigated 

Description 

8 Veron Road 

16 Veron Road 

24 Veron Road 

30 Veron Road 

38 Veron Road 

63 Argowan Road 

69 Argowan Road 

75 Argowan Road 

Exceedance of local 
road criteria 

Noise levels increase 
by greater than 2.0 
dB(A) 

These residences would only be impacted temporarily until the Stage 3 
Schofields Road Project is completed. However since the Stage 3 
Schofields Road Project has not been determined architectural treatments 
should still be considered for these residences. 

These properties would receive architectural treatment subject to a feasible 
and reasonable assessment which would be completed during detailed 
design and would include consideration of the state of repair, ownership 
status and the likelihood of redevelopment of the property. RMS would liaise 
with individual property owners and discuss their needs. 

5 South Street 

23 South Street 

27 South Street 

31 South Street 

47 South Street 

53 South Street 

61 South Street 

71 South Street 

79 South Street 

86 South Street 

92 South Street 

95 South Street  

100 South Street 

112 South Street  

116 South Street 

130 South Street 

136 South Street 

137 South Street 

140 South Street 

143 South Street 

144 South Street 

155 South Street 

161 South Street 

Exceedance of local 
road criteria 

Noise levels increase 
by greater than 2.0 
dB(A) 

As part of the Stage 3 Schofields Road upgrade, a detailed noise 
assessment would be prepared to investigate appropriate noise mitigation. 
This would also give consideration to properties proposed for acquisition. 
Treatment to residences along the South Street corridor would therefore be 
postponed until after completion of the property acquisition strategy and 
verification as to the extent of treatment required for the Stage 3 Schofields. 
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6.1.5 Safeguards and management measures  

Environmental safeguards Responsibility Timing 
Architectural treatments would be investigated during detailed 
design and offered, where feasible and reasonable, to owners of 
identified residential receivers where buildings are in a 
satisfactory state of repair and are not earmarked for 
redevelopment within the short-term.  

Architectural treatment would only apply to existing properties 
identified as exceeding road noise criteria. And would be offered 
in accordance with the RMS Environmental Noise Management 
Manual Practice Note 4.  

RMS Pre-construction 
(detailed design) 

A construction noise and vibration management plan (NVMP) 
would be prepared and implemented to manage and mitigate 
adverse noise and vibration disturbance, taking into 
consideration the Interim Construction Noise Guideline (DECC, 
2009) and the RMS’s Environmental Noise Management Manual 
2001. The construction noise and vibration management plan 
would include, but not be limited to, the following: 

 Identification of potentially affected properties 

 A risk assessment to determine the potential for discrete 
work activities to affect receivers 

 A map indicating the locations considered likely to be 
impacted 

 Mitigation measures to reduce excessive noise during 
construction activities 

 A construction staging program incorporating a program of 
noise monitoring at sensitive receivers 

 A process for assessing the performance of the 
implemented mitigation measures in accordance with the 
requirements of the Interim Construction Noise Guideline 
(DECC, 2009) 

 A process for resolving issues and conflicts 

 Any work generating high noise or vibration impact must 
only be undertaken in continuous blocks of no more than 
three hours with at least one hour respite between each 
block of work generating high noise impact, where the 
location of the work is likely to impact the same receivers 

 Restrictions on delivery times for plant, equipment and 
material 

 Consideration of the layout of construction compounds so 
that primary noise sources are at a maximum distance from 
residences, with solid structures (sheds, containers, etc) 
placed between residences and noise sources (and as close 

Construction 
contractor 

Pre-construction 
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Environmental safeguards Responsibility Timing 
to the noise sources as is practical) 

 Locating compressors, generators, pumps and any other 
fixed plant as far away from residences as possible and 
behind site structures 

 Where practical, equipment would be selected to minimise 
noise emissions. Equipment would be fitted with appropriate 
silencers and be in good working order. Machines found to 
produce excessive noise compared to normal industry 
expectations would be removed from the site or stood down 
until repairs or modifications can be made 

 The Contractor’s noise and vibration management plan 
would be reviewed in response to complaints and amended 
where practical throughout the construction phase of the 
project. This may include the provision of respite periods 

 Responsible working practices including: 

– Avoid the use of outdoor radios during the night-time 
period 

– Avoid shouting and slamming doors 

– Where practical, machines would be operated at low 
speed or power and switched off when not being used 
rather than left idling for prolonged periods 

– Minimise reversing 

– Avoid dropping materials from height and avoid metal 
to metal contact on material. 

  

Building condition surveys would be undertaken for any building, 
structure or utilities located within 20 metres of construction 
works. Where construction works are located within 10 metres of 
buildings compliance vibration monitoring would be undertaken. 

Construction 
contractor 

Pre-construction 

The local community that could be affected by the proposed 
works would be contacted and informed of the proposed work, 
location, duration of work, and hours involved. The contact 
would be made a minimum five days prior to commencement of 
works. 

Construction 
contractor 

Pre-construction 
and construction 

Where feasible and reasonable a buffer distance of 50 metres 
for rolling and compacting activities 20 metres for earthworks 
would be implemented. Where work is required within these 
buffer distances, potentially impacted residents would be 
informed of the nature and duration of works and provided 
contact details of a site representatives. 

Construction 
contractor 

Construction 

During work hours, a community liaison phone number and site 
contact would be provided so that complaints can be received 
and responded to. 

Construction 
contractor 

Construction 
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Environmental safeguards Responsibility Timing 
If deemed necessary, attended compliance noise and vibration 
monitoring would be undertaken upon receipt of a complaint. 
Monitoring would be reported as soon as possible. In the case 
that exceedances are detected, the situation would be reviewed 
in order to identify means to minimise the impacts to residences.  

Construction 
contractor 

Construction 

A noise monitoring program would be undertaken within 12 
months of opening once traffic flows have stabilised in order to 
verify the predicted noise levels in accordance with the RMS’s 
Environmental Noise Management Manual 2001. 

RMS  Post 
Construction 

6.2 Biodiversity 
A biodiversity assessment was prepared by GHD (2012) to assess the potential ecological impacts of the 
proposal. A copy of the assessment is provided in Appendix G and a summary is provided below.  

6.2.1 Methodology 

Desktop assessment 
A desktop assessment was undertaken to identify threatened flora and fauna species, populations and 
ecological communities listed under the TSC Act and matters of national environmental significance 
(MNES) listed under the EPBC Act that may be affected by the proposal. Database records for the study 
area (10 kilometre radius of the proposal site) were reviewed and included: 

 OEH Atlas of NSW Wildlife database (licensed) for records of threatened species and communities 
listed under the TSC Act that have been recorded the locality (OEH, 2011a, dated 28 June 2011). 
Only records made since 1980 were included, as western Sydney has been subject to extensive 
development in recent years and records prior to this date would be unlikely to reflect the current 
state of the environment 

 Department of Primary Industries (DPI) online protected species viewer for records of threatened 
aquatic species in the locality (DPI, 2011) 

 DSEWPaC Protected Matters Search Tool for MNES listed under the EPBC Act that are predicted to 
occur within a 10 kilometre radius from the proposal site (DSEWPaC, 2011a, dated 28 June 2011) 

 OEH threatened species profiles online database (DEC, 2005) 

 DSEWPaC online species profiles and threats database (DSEWPaC, 2011b). 

Site survey 
An initial field survey was conducted by two ecologists on 25 July 2011. Two supplementary field surveys 
were conducted by ecologists on 14 October 2011 and 12 January 2012. The field surveys included: 

 Terrestrial flora survey including quadrat surveys, vegetation mapping and targeted threatened flora 
surveys 

 Terrestrial fauna survey include fauna habitat assessment, hollow-bearing tree assessment, diurnal 
bird surveys, nocturnal amphibian surveys, microchiropteran bat survey, spotlighting, call playback, 
and opportunistic observations 

 Aquatic survey including aquatic habitat assessment and a rapid appraisal of riparian condition. 
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Survey effort is detailed and mapped in Figure 3 of Appendix G and the survey techniques employed are 
outlined in section 4.2.1. 

Following collation of database records and species and vegetation community profiles, a ‘likelihood of 
occurrence’ assessment was undertaken with reference to the broad habitats contained within the 
proposal site (both biocertified and non-biocertified areas). This was further refined following field surveys 
and assessment of habitat present (refer Appendix G). 

The majority of land to be affected by the proposal falls within biocertified areas of the North West Growth 
Centre. Biodiversity certification or ‘biocertification’ was granted for 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. The legislative implications of this 
certification are discussed in more detail in section 4.3).  

Biodiversity certification 
In December 2007 the Minister for the Environment conferred an order for a biodiversity certification 
(biocertification) on the Growth Centres SEPP for the purposes of section 126G(1) of the TSC Act. 
Biocertification means that the Minister is satisfied that the SEPP, in addition to other relevant measures 
to be taken, will lead to an overall improvement or maintenance of biodiversity values. Certification aims 
to achieve landscape-scale big picture conservation, moving away from site-by-site decision-making and 
provides greater certainty in land-use planning. 

The main practical effect of certification is that it removes the need to undertake threatened species 
assessments or prepare species impacts statements for species and communities listed under the TSC 
Act for developments or activities within the area subject to certification. 

The majority of land to be affected by the proposal falls within biodiversity certified areas of the North 
West Growth Centre (refer Figure 2-1).  

As of 28 February 2012, the Commonwealth Department of Sustainability, Environment, Water, 
Population and Communities (DSEWPaC) has also endorsed the Growth Centres Strategic Assessment 
Program, thereby removing the requirement to assess impacts on matters of national environmental 
significance listed under the EPBC Act within certified areas.  

Assessments of significance (TSC Act and EPBC Act) were prepared for threatened biota judged as 
occurring or likely to occur within non-certified areas of the proposal site. Biocertification does not apply to 
threatened biota listed under the FM Act. 

6.2.2 Existing environment 

Flora  

Vegetation communities 
Due to historic clearing and current grazing practices a much lower than expected level of native flora 
species in the mid and understorey structural layers were identified. 

A total of five vegetation community types were identified during the field survey. Vegetation communities 
are mapped in Figure 6-3 and summarised in Table 6-18. 
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Table 6-18 Vegetation communities recorded in the proposal site 

Vegetation 
community  

Conservation 
status1 

Location Condition Area within 
proposal site 
(ha)2 

Cumberland 
Plain Shale 
Woodland 

Native 
CEEC – TSC Act 
 

Four patches of 
native vegetation. 
Occurs upslope from 
drainage lines/ 
Cumberland River-flat 
Forest 

In moderate 
condition and 
moderately infested 
by environmental 
weeds.  

7.33 ha 

CEEC – EPBC 
Act 

Two patches of native 
vegetation. 

4.89 ha 

Cumberland 
River-flat Forest 
(equivalent to 
River-flat 
Eucalypt Forest)  

Native 
EEC – TSC Act 

Represented along 
two drainage lines 
(First Ponds Creek 
tributary and Railway 
Terrace tributary of 
Eastern Creek 2) that 
intersect the proposal 
site from north to 
south. 

Moderate to good 
condition. High 
proportion of grass 
and herbaceous 
weeds, with a 
relatively low level 
of floristic diversity.  

 

2.34 ha 

Modified 
Eucalyptus 
Woodland  

Remnant and 
exotic 

Scattered throughout 
the proposal site, 
would have 
historically 
represented intact 
native vegetation. 
Due to land clearing 
and grazing, exists 
now as isolated 
native trees mixed 
with planted 
ornamentals. 

Poor condition. 
Patchy and 
scattered 
distribution of trees.  

 

5.11 ha 

Derived 
Sedgeland 

Derived North-eastern end of 
the proposal site, 
associated with a 
livestock dam. 

Poor condition. 

 

0.47 ha 

Exotic 
Grassland/ 
Residential 

Introduced Majority of proposal 
site, includes 
paddocks, garden 
areas and road 
shoulders. 

Does not comprise 
a native vegetation 
community and has 
little conservation 
value. 

32.64 ha 

Notes: 

1. CEEC – critically endangered ecological community; EEC – endangered ecological community 

2. This area includes both biocertified and non-biocertified areas 

The vegetation communities recorded in the proposal site are generally in a highly fragmented and 
modified condition, with high levels of weed invasion and modified vegetation structure. A summary of the 
dominant species in each community is provided below.  
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Cumberland Plain Shale Woodland 
The dominant canopy species in the Cumberland Plain Shale Woodland communities are Forest Red 
Gum (Eucalyptus tereticornis), Narrow-leaved Ironbark (Eucalyptus crebra) and Grey Box (Eucalyptus 
moluccana). The dominant mid-storey species are Blackthorn (Bursaria spinosa) and Gorse Bitter Pea 
(Daviesia ulicifolia). Other mid-storey species include Parramatta Green Wattle (Acacia parramattensis) in 
very low numbers, with a mixture of native and exotic groundcover species. The understorey is relatively 
sparse and patchy and is dominated in parts by native tussock grasses such as Threeawn Speargrass 
(Aristida vagans). Herb species such as Kidneyweed (Dichondra repens), with scramblers such as 
Glycine microphylla, are also present in the understorey. 

Cumberland River-flat Forest 
The dominant canopy species in the Cumberland River-flat Forest communities is Swamp Oak 
(Casuarina glauca) with occasional Cabbage Gum (Eucalyptus amplifolia). A mid-storey layer was mostly 
lacking, however the presence of Blackthorns (Bursaria spinosa) were noted. The understorey was 
comprised of a mix of native and introduced species (Aristida vagans, Cynodon dactylon, Ehrharta erecta 
and Tradescantia fluminensis respectively). 

Modified Eucalypt Woodland 
The Modified Eucalypt Woodland community consists of scattered isolated trees, including Forest Red 
Gum (Eucalyptus tereticornis), Narrow-leaved Ironbark (Eucalyptus crebra), Grey Box (Eucalyptus 
moluccana) and Cabbage Gum (E. amplifolia). The understorey consists of a mixture of pasture grasses, 
ornamental and garden varietals and environmental weeds. As this vegetation community type has been 
modified as a consequence of past land use, a mid-storey stratum is absent. The ground layer comprises 
exotic species typical of paddock, road verge and garden settings. Very little native flora was recorded in 
these areas. 

Derived Sedgeland 
The Derived Sedgeland on the north-west side of Schofields Road contains a very open canopy of 
Eucalyptus tereticornis, presumably relict trees from what would have historically been a continuation of 
the Cumberland Plain Shale Woodland vegetation community. Due to land clearing and the construction 
of the dam for livestock, no other Eucalyptus species persist in this area.  

The midstorey supports the moist soil dependant species Prickly Tea-tree (Melaleuca styphelioides) at 
low densities. Continued grazing has contributed to a very sparse shrub layer with only a few individual 
Prickly Tea-trees remaining.  

The understorey in this vegetation type is dominated by the sedge species Juncus pallidus and the 
moisture dependant grass Water Couch (Paspalum distichum). A high proportion of introduced grasses 
and herbs are present, including African Love Grass (Ehrharta curvula), Panic Veldt Grass (E. erecta) 
and Sour-sob (Oxalis pes-caprae). 

Exotic Grasslands 
The most abundant species are exotic pasture species such as Kikuyu (Pennisetum clandestinum) and 
the weeds African Love Grass (Eragrostis curvula), Paspalum (Paspalum dilatatum) and Panic Veldt 
Grass (Ehrharta erecta). There are occasional native tussock grasses, including Threeawn Speargrass 
(Aristida vagans) and Plains Grass (Austrostipa aristiglumis). Herbaceous environmental weeds are 
locally abundant and include Spearthistle (Cirsium vulgare), Dandelion (Taraxacum officinalis) and 
Fireweed (Senecio madagascariensis). The vegetation cover is dominated by exotic pasture species and 
does not comprise a native vegetation community. 
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Flora species 
A total of 134 plant species were recorded within the proposal site (60 native, 74 exotic). 

Threatened flora species 
The Atlas of NSW Wildlife database (OEH, 2011a) identified 28 threatened flora species listed under the 
TSC Act as having been previously recorded in the study area. The EPBC protected matters search 
(DSEWPC, 2011a) identified 15 threatened flora species as predicted to occur in the study area. Suitable 
habitat for one of the 15 EPBC Act and 28 TSC Act species, Juniper-leaved Grevillea (Grevillea 
juniperina subsp. juniperina), was recorded during the field survey.  

A population of about 253 individuals of Juniper-leaved Grevillea (Grevillea juniperina subsp. juniperina) 
was recorded within the Cumberland Plain Woodland on the corner of Railway Terrace and Schofields 
Road (refer Figure 6-3). Table 6-19 provides the number of individuals that are located within the 
proposal site and/or located within a bioceritfed area. 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 
(NPWS, 2002), any population of the species is considered significant, particularly populations of more 
than 50 individuals with varying age structure. 

Table 6-19 Number of Juniper-leaved Grevillea located within the proposal site and biocertified 
areas 

Juniper-leaved Grevillea (individuals of 
the same population) 

Certified Non-certified Total 

Within proposal site (to be cleared) 144 24 168 

Outside of the proposal site (but forming 
part of the population) 

84 1 85 

Total 228 25 253 

 

The NSW Wildlife Atlas contains a total of 620 records of this species within a 10 kilometre radius of the 
proposal site, comprising an estimated 2465 individuals (OEH, 2011a).  

The Spiked Rice-flower (Pimelea spicata), which has previously been recorded 500 metres from the 
proposal site near Hambledon Road (OEH, 2011a) and is known to occur in Cumberland Plain Woodland, 
was considered unlikely to occur due to the historic and ongoing disturbance within the study area. The 
patches of Cumberland Plain Woodland in the study area do not contain mature trees, indicating that 
these areas have previously been cleared, probably for agricultural purposes. However a precautionary 
approach has been taken and this species is treated as having the potential to occur within the study 
area. 

Noxious and environmental weeds 
Due to the past and ongoing grazing practices present across most of the study area, a high incidence of 
weeds was recorded. 

Road shoulders adjoining Schofields Road feature a moderate infestation of environmental weeds such 
as Cobblers Pegs (Bidens pilosa) and African Love Grass (Eragrostis curvula). 
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The study area contains five species declared as category 4 noxious weeds and one species declared as 
category 3 in the Blacktown LGA as shown in Table 6-20. These noxious species occur in low numbers 
and are restricted to disturbed parts of the study area.  

Table 6-20 Declared noxious weeds of the Blacktown LGA recorded during the field survey 

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 

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 

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 

 

The proposal site occurs within the Myrtle Rust ‘Red Zone’, where the pathogen is known to be widely 
distributed (DPI, 2011), although there was no evidence of this occurring. 

Fauna 

Terrestrial fauna habitats 
Native vegetation within the study area 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 study area 
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 the study area. 

 Shale Plains Woodland - This community is characterised by an open canopy of eucalypts over a 
highly modified understorey, typically consisting of exotic pasture grasses. Midstorey vegetation is 
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virtually absent in all remnants except the remnant on the corner of Railway Terrace and Schofields 
Road. Key habitat features are limited, with few mature trees and few habitat trees containing 
hollows, fissures or peeling bark. There are no rock outcrops, coarse woody debris is sparse to 
absent, and leaf litter accumulations are limited. Therefore only a limited diversity of native fauna 
would be supported by this community. Eighteen trees with apparent hollows were recorded across 
the study area, all of which support between one to two small (less than five centimetres diameter) 
hollows. These hollows would be too small for many native fauna species such as parrots, owls or 
arboreal mammals but do represent potential roosting habitat for microbat species, possibly including 
threatened species such as the Greater Broad-nosed Bat (Scoteanax rueppellii) which has been 
recorded nearby.   

 Cumberland River-Flat Forest - Vegetation surrounding creeklines typically comprises a virtual 
monoculture of Swamp Oak (Casuarina glauca) over an understorey of predominately exotic pasture 
grasses. Midstorey vegetation is absent in all remnants. Based on these structural attributes these 
remnants would be expected to support only a limited range of native fauna. 

Aquatic and wetland habitats 
There are four water courses that cross Schofields Road within the study area. These creeks were 
classified and described in the Creek Crossing Preliminary Design Report (GHD, 2010) as either first or 
second order streams. The water courses within the study area and their classification are described in 
Table 6-21. The classification is in accordance with the NSW DPI waterway classification system (DPI, 
2009). 

The study area also contained open water in farm dams and ponds. These dams occur within grazing or 
cropping land, have little to no aquatic, emergent or fringing vegetation, and therefore provide limited 
habitat for native fauna. The dams would provide drinking water for a range of non-wetland dependant 
birds and mammals, including microbats. The threatened Large-footed Myotis (Myotis macropus) may 
forage over the surface of dams for insects and small fish. This species has been recorded in adjacent 
areas of Schofields Road (AMBS, 2007).  

The Large-footed Myotis and Eastern Bentwing-bat (Miniopterus schreibersii oceanensis) are known to 
roost in artificial structures such as road culverts, and could roost in existing culverts at the four water 
courses. 

The threatened Macquarie Perch (Macquaria australasica) is known to occur in the Hawkesbury 
catchment, but this species requires deep pools interspersed with riffle zones and an abundance of cover 
and is therefore unlikely to occur in the study area, though it may occur in downstream habitats. No other 
fish of conservation significance are likely to occur in the study area. First Ponds Creek and Eastern 
Creek are known to support Mosquito Fish and Carp (Eco Logical 2009, OZCAM 2011), which would limit 
their habitat value for native fish. As Mosquito Fish have been recorded within First Ponds Creek and 
Eastern Creek, they are therefore likely to be present throughout the waterways within the study area. 
Photo 6-1 and Photo 6-2 provide examples of potential fish habitat within the study area. 
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 Photo 6-1 First Ponds Creek, north of Schofields Road 

 

Photo 6-2 Railway Terrace tributary of Eastern Creek, southern side of Schofields Road 
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Table 6-21 Water courses DPI Waterway Classification 

Water 
courses 

Habitat description Class (I&I NSW 
2009) 

First Ponds 
Creek 
tributary 

Narrow (about 0.5 metres), shallow, poorly defined grassy channel passing through dense, Swamp Oak-
dominated forest. Substrate is grass and mud. Water depth up to 10 centimetres. Upstream of road crossing 
flows through large pond/dam. 

No in-stream aquatic or emergent flora. Banks and bed of the channel support exotic grasses and weeds. 

4 - Unlikely Fish 
Habitat 

First Ponds 
Creek 

Defined channel approximately two metres wide with grassy banks and mud/gravel bed, up to one metre 
deep although water depth did not exceed 40 centimetres. Passes through cleared crop and grazing land and 
adjacent to urban gardens, with no native riparian vegetation community within the study area. 

Supports relatively dense stands of Cumbungi (Typha sp.), much of which was dead at the time of survey. 

3 - Minimal Fish 
Habitat 

Railway 
Terrace 
tributary of 
Eastern 
Creek 1 

Narrow (about 0.5 metres), shallow, poorly-defined grassy channel. Water depth less than 3 centimetres on 
northern side of road, up to 10 centimetres on southern side. Connects to large (about 20 metres diameter) 
farm dam upstream (south) of the road crossing. 

To the north of the road passes through open grazing land, with some sedges (Juncus pallidus) growing 
adjacent to the channel. No aquatic or emergent flora, snags or debris. 

4 - Unlikely Fish 
Habitat 

Railway 
Terrace 
tributary of 
Eastern 
Creek 2 

Narrow (0.5 – one metre) grassy channel through Swamp Oak dominated forest. Substrate is grass and mud, 
with some gravel immediately adjacent to the existing culvert. Water depth 10-20 centimetres within defined, 
shallow grassy banks up to 0.5 metres high. 

Within the study area the banks of the channel are grazed and support exotic pasture grasses, with no 
vegetation overhanging the channel. No aquatic or emergent flora. Several logs/small branches lying across 
the channel. 

4 - Unlikely Fish 
Habitat 
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Wildlife corridors and connectivity 
Connectivity between remnants is low, with patches of native vegetation separated by cleared paddocks, 
gardens and residences. The drainage lines within the study area generally had narrow riparian corridors 
and were therefore considered to have little habitat for native fauna and flora. 

The closest wildlife corridor to the proposal site is riparian vegetation associated with Eastern Creek 
about 450 metres to the west. This corridor is outside of the proposal site.  

Threatened fauna 
The Atlas of NSW Wildlife database (OEH, 2011a) identified 47 threatened fauna species listed under the 
TSC Act as having been previously recorded in the study area. The EPBC protected matters search 
(DSEWPC, 2011a) identified 18 threatened fauna species as predicted to occur in the study area. A total 
of 28 native fauna species were recorded during the second field survey, including 22 bird species, three 
reptile species, one frog species, and one invertebrate species.  

A full list of all species observed in the study area is presented in Appendix A of the biodiversity 
assessment (refer Appendix G). No threatened fauna species were recorded during the field survey. Ten 
threatened fauna species are considered to have some potential to occur within the study area, based on 
the presence of potentially suitable habitat.  

The Square-tailed Kite, Gang-gang Cockatoo and Little Lorikeet may occur on occasion in the study area. 
Habitats within the study area are unlikely to represent preferred foraging habitats. 

The Grey–headed Flying-fox has previously been recorded in adjacent areas (AMBS, 2007) and 
individuals would be likely to forage within the study area. There are no permanent roost camps for this 
species within the area.  

The Greater Broad-nosed Bat and Eastern Freetail-bat were identified during previous surveys of 
adjoining areas of Schofields Road (AMBS, 2007). Other species with the potential to occur include the 
Eastern Bentwing-bat and Large-footed Myotis. It is unlikely that any of these species would breed in the 
study area.  

Potential habitat for Cumberland Land Snail is limited to areas of Cumberland Plain Woodland with 
suitable substrates such as leaf litter. Such habitat is limited to the remnant vegetation at the corner of 
Schofields Road and Railway Terrace. This area was surveyed during targeted searches however no 
individuals were recorded. 

The Green and Golden Bell Frog (Litoria aurea) has previously been recorded within the study area. 
Targeted surveys for the species were undertaken in January and February 2007 for Stage 3 of the 
Schofields Road upgrade (AMBS, 2007), but failed to locate any individuals. Based on the previous 
surveys and the habitats recorded within the study area, it is considered highly unlikely that the Green 
and Golden Bell Frog would reside within the study area. 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 (DEC, 2005). It is 
therefore possible that individuals may occur within the study area on an occasional basis. 

Threatened aquatic fauna 
Two threatened freshwater fish were predicted to occur in the locality by the DSEWPaC, (2011a) search 
engine: the Macquarie Perch and the Australian Grayling.  
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The northernmost population of the Australian Grayling occurs in the Shoalhaven River (Backhouse et al, 
2008), and the specific habitat requirements of Macquarie Perch do not occur in the study area, therefore 
both species are considered unlikely to occur within the study area. 

Migratory species 
The EPBC protected matters search (DSEWPC, 2011a) identified 12 migratory species as predicted to 
occur in the study area. Following field surveys, only three species were considered to have the potential 
to occur, based on the habitats present: 

 Fork-tailed Swift (Apus pacificus) 

 White-throated Needletail (Hirundapus caudacutus) 

 Rainbow Bee-eater (Merops ornatus). 

None of these species would be likely to breed or reside permanently within the study area. 

6.2.3 Potential impacts 

Construction 

Vegetation clearing 
Construction of the proposal would require the clearing or permanent modification of regrowth native 
vegetation within the study area as shown on Figure 6-3. Construction compounds, laydown areas, 
access tracks and soil stockpiles would be located within the proposal site. Construction compounds and 
laydown areas would be located away from sensitive areas including native vegetation where possible. 
The majority of the proposal site contains heavily modified, cleared and grazed/cultivated exotic 
grassland and residential areas which are considered to have little conservation value. 

Table 6-22 summarises the impact of the proposal on vegetation communities. It includes the extent of 
vegetation removal in hectares, and as a percentage of the estimated extent of equivalent vegetation in 
the locality, based on Tozer et al (2010) vegetation mapping. These percentages are estimates since the 
vegetation mapping is broad scale and some vegetation clearing would have occurred since this data was 
published. 
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Table 6-22  Impact of the proposal on vegetation communities 

Vegetation community TSC 
status 

EPBC 
status 

Extent in the 
locality (Tozer 
et al 2010)  
ha 

Total area of 
vegetation 
removal 

Vegetation removal 
within non-certified 
areas 

Condition 

ha % ha % 

Cumberland Plain Woodland EEC - 1352.8 3.29 0.24 0.07 0.005 Moderate-good 

Cumberland Shale Plains 
Woodland - CEEC A portion of the 

above1 2.26  0.07 - Moderate-good 

Cumberland River-flat Forest EEC - 489.0 1.47 0.27 0.30 0.06 Moderate-good 

Modified Eucalyptus Woodland  - - - 2.76  0.19  Low (does not qualify as 
native vegetation) 

Derived Sedgeland - - - 0.28  - - Low (does not qualify as 
native vegetation) 

Exotic Grassland/ Residential - - - 23.75  0.45  Degraded (does not qualify 
as native vegetation) 

Total      33.82  1.01   

Total native    4.76  0.37   

Note: 1. Tozer et al (2010) mapping does not take into account the condition classes for the EPBC Act-listed community
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Fauna mortality 
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 most 
at risk. 

The majority of native bird species occurring within the proposal site, or with the potential to occur, are 
mobile species that would readily disperse to avoid construction activities. Some mortality of less 
mobile individuals, such as nestlings, old or sick individuals, may occur. 

Individuals breeding in, or in the vicinity of, the proposal site, may have breeding disrupted for one 
season. 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. Appropriate mitigation measures 
would limit these impacts (refer section 6.2.4). 

Roosting microbats are vulnerable during construction 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 the existing culverts. Fifteen of the 18 identified 
habitat trees within the study area would be cleared for the proposal. Hollow-dependent species 
breeding in, or in the vicinity of the proposal, may have breeding disrupted for one season. Mitigation 
measures to minimise disturbance of roosting individuals are described in section 6.2.4. These 
measures aim to discourage individuals from using these habitats prior to their removal, so as to avoid 
direct disturbance and injury during construction. 

Given the fragmented nature of native vegetation within the proposal site and presence of similar 
habitats within the broader study area, it is likely that populations of any species directly affected 
during construction would persist in alternative habitat outside the proposal site. Therefore, 
construction of the proposal would be unlikely to threaten the survival of any local populations of any 
fauna species. Impacts on fauna due to removal of habitats are discussed below.  

Terrestrial fauna habitat 
The majority of the study area comprises highly modified areas of cleared agricultural or residential 
land with little habitat value for native fauna. The proposal would remove about 4.76 hectares of native 
vegetation, of which 0.37 hectares are within non-certified areas. These areas have limited value for 
native fauna given the degree of historic and ongoing fragmentation and disturbance, lack of habitat 
complexity and connectivity and dominance of aggressive species.  

Fifteen of the eighteen trees identified as potentially containing hollows would be removed as a result 
of the proposal, although only one hollow-bearing tree is within a non-certified area (refer Figure 6-3). 
Hollows in the study area are small (less than five centimetre diameter) and the observed presence of 
aggressive hollow-using species such as Common Starlings limit their value for many native fauna. 
The removal of these hollows is therefore considered unlikely to threaten the persistence of any 
hollow-dependant fauna species in the locality. 

Habitats within the study area contain very few other important habitat features such as fallen logs, 
woody debris, rocky outcrops or dense shrubs which would support resident native fauna populations. 
Fauna habitat protection measures outlined in section 6.2.4 would aid in the retention of any such 
habitat features. 
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Habitat fragmentation 
The proposal would increase fragmentation within the study area by widening the existing road. This 
would occur particularly around First Ponds Creek tributary where vegetation habitat exists on both 
sides of Schofields Road. Habitats within the study area and wider locality are already highly 
fragmented by historic and ongoing vegetation clearance for agriculture and development, including 
development associated with the North West Growth Centre. Drainage lines within the study area 
have narrow corridors of riparian vegetation however this vegetation is localised and in many places 
the drainage lines cross cleared, agricultural landscapes resulting in fragmentation with little habitat for 
native fauna and flora. 

The majority of native flora and fauna persisting within these environments are common, widespread 
and generalist species capable of adapting to such highly modified environments.  

Habitat fragmentation associated with other developments in the locality, such as the North West 
Growth Centre, would contribute to cumulative impacts on habitat fragmentation.  However, these 
impacts would be minimised on a regional scale through the biocertification process which includes 
off-setting.  

Aquatic habitats 
Water quality within the study area is generally stagnant, turbid and degraded (refer section 6.3.1). In 
general, bridge or culvert construction at creek crossings has the potential to impact aquatic habitat 
through increased erosion and sedimentation. Construction activities also require materials handling 
and machinery operation in close proximity to aquatic habitats which may potentially result in spills. 

Section 3.4.3 describes First Ponds Creek bridge and Railway terrace tributary of Eastern Creek 
bridge. Figure 3-8 and Figure 3-9 provide aerials of the bridge layouts and Appendix B provides cross 
sections. A summary of the construction methodologies and activities for First Ponds Creek bridge and 
Railway terrace tributary of Eastern Creek bridge is provided in section 3.5.1.  

The indicative size, type and location of proposed cross drainage structure, including two major culvert 
crossings, are identified in Table 3-5 and discussed in section 3.4.4. The channel diversion works 
required at First Ponds Creek tributary are shown in Figure 3-11. Typical culvert cross sections and 
scour protection works, indicative of what would be constructed at Railway Terrace tributary of Eastern 
Creek 1, shown in Appendix B. 

A discussion of the potential aquatic habitat impacts of specific activities at each creek crossing is 
summarised in Table 6-23. These impacts would be minimised and avoided through the 
implementation of safeguards and mitigation measures outlined in section 6.2.4. 



 

133 21/20687/176626     Schofields Road Upgrade: Tallawong Road to Veron Road 
Review of Environmental Factors 

Table 6-23 Works within aquatic habitats 

Location of 
structure 

Certified/non-
certified area 

Direct impacts Potential indirect impacts 

First Ponds 
Creek tributary 

Certified   Reclaim 130 metres and realign 95 metres of existing channel 
(refer Figure 3-11) 

 Construct a new culvert with grass swale and scour protection 
 Removal of 0.93 ha riparian vegetation (Cumberland River-flat 

Forest) for channel realignment and construction of new 
intersection 

 Classed as ‘Unlikely Fish Habitat’- little potential for impacts on 
native aquatic fauna 

 No aquatic or emergent flora. 

Limited potential for impacts on 
downstream water quality during 
construction. 
 

First Ponds 
Creek 

Non-certified  Removal of existing culvert and construction of twin bridges (refer 
Figure 3-8 and Appendix B) 

 Temporary, six metre wide access tracks each side of the creek 
 Temporary piling platforms under the bridge either side of the 

creek  
 About 7.5 metres of scour protection on down side of abutment 
 Approximately 81 metres of channel would be directly impacted 
 Removal of up to 0.02 ha of Cumbungi 
 Classed as ‘Minimal Fish Habitat’- minimal potential for impacts on 

native aquatic fauna 
 No native riparian vegetation. 

Potential for impacts on 
downstream water quality during 
construction. 
Additional scour potential 
around bridge abutments. 
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Location of 
structure 

Certified/non-
certified area 

Direct impacts Potential indirect impacts 

Railway 
Terrace 
tributary of 
Eastern Creek 
1 

Certified  Removal of existing pipe culvert and construction of larger box–cell 
culvert including scour protection. Typical culvert design drawings 
are provided in Appendix B. 

 Removal of 0.22 ha of Derived Sedgeland (refer Figure 6-3) 
 Removal of riparian vegetation (Cumberland Shale Plains 

Woodland) as part of a larger (1.74 ha) patch to be removed for 
construction of the road (refer Figure 6-3) 

 Classed as ‘Unlikely Fish Habitat’- little potential for impacts on 
native aquatic fauna 

 No aquatic or emergent flora. 

Limited potential for impacts on 
downstream water quality during 
construction. 
Increased stormwater flows. 
 

Railway 
Terrace 
tributary of 
Eastern Creek 
2 

Non-certified  Removal of existing culvert and construction of twin bridges (refer 
Figure 3-9 and Appendix B) 

 Temporary, six metre wide access tracks each side of the creek 

 Temporary piling platforms under bridge either side of the creek  

 About 7.5 metres of scour protection on the down side of 
abutments 

 Removal of 0.30 ha riparian vegetation (Cumberland River-flat 
Forest) (refer Figure 6-3) 

 Classed as ‘Unlikely Fish Habitat’- little potential for impacts on 
native aquatic fauna 

 No aquatic or emergent flora. 

Limited potential for impacts on 
downstream water quality during 
construction. 

Additional scour potential 
around bridge abutments. 
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Correspondence from DPI Fisheries indicated that the proposal is expected to improve fish passage 
capacity and is consistent with the relevant policies and guidelines for fish habitat management 
(correspondence received from M. Green, 6 September 2011, copy of this correspondence is also 
provided in Appendix D). DPI Office of Water has also indicated that the concept design fulfils flooding 
and riparian buffer zone requirements (as indicated at a meeting between DPI Office of Water and RMS, 
24 August 2011).  

Dewatering of up three farm dams may be required within the certified areas of the proposal site. Farm 
dams within the proposal site have no aquatic or fringing vegetation and have minimal habitat value for 
native fauna. The removal of these habitats would therefore have a minimal impact on habitat resources 
for native flora and fauna within the locality. 

Dewatering of dams has the potential to release invasive aquatic species such as Mosquito Fish into 
nearby waterways. Mosquito Fish have been previously recorded within First Ponds Creek and Eastern 
Creek (Eco Logical 2009, OZCAM 2011) and would therefore be likely to already be present throughout 
the waterways within the study area. Nonetheless, appropriate safeguards (section 6.2.4) would be 
implemented to mitigate this risk. 

The proposal would require the dredging/reclamation of watercourses for the waterway realignment, 
bridge and culvert construction, farm dam reclamation and scour protection works. RMS has already 
fulfilled their requirements under section 199 of the FM Act for a public authority to notify the proposal to 
the Minister for Water (refer section 5.6). 

Introduction or spread of weeds 
The proposal has the potential to increase the introduction and spread of exotic plants through increased 
visitation, fragmentation of vegetation, disturbance of soil, and transportation on vehicles and construction 
equipment. Increased weed invasion can lead to decreased diversity of native flora, compromised 
structural integrity of native vegetation communities and a decrease in habitat quality for native fauna.  

Exotic flora species, including a number of noxious weeds, are already abundant throughout the study 
area. In this 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. Nonetheless, a weed management plan would be 
developed and implemented as part of the construction environmental management plan (refer section 
6.2.4). 

Introduction of pathogens 
Construction activities within the proposal site have the potential to introduce or spread pathogens such 
as Phytophthora cinnamomi (Phytophthora), Uredo rangelii (Myrtle Rust) and Batrachochytrium 
dendrobatidis (Chytrid fungus) throughout the study area.  

The potential for impacts associated with these pathogens is low, given the disturbed nature and high 
visitation rates to the proposal site, and lack of intact native vegetation along most of the route. No 
evidence of these pathogens was observed during surveys.  

Operation 
Potential impacts that may occur as a result of operation of the proposal include: 
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 Light and noise: The study area is already subject to traffic noise and light from the existing road. 
During operation, the road would support greater volumes of traffic. Increases in noise and light levels 
would have a small additional impact on native biota in the immediate vicinity. 

 Erosion and sedimentation: Some erosion and sedimentation could occur as a result of operation of 
the road. Design of the drainage system and culverts and bridges should generally improve the 
drainage of the area, and thus erosion and sedimentation should not occur as a result of operation. 

 Weeds: Introduction and spread of weeds could continue to occur during operation of the road. 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. 

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

These potential impacts would be minimised through the implementation of the mitigation measures 
outlined in section 6.2.4. 

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 6-24. Mitigation measures to limit the impacts of these key 
threatening processes are discussed in section 6.2.4. 

Table 6-24 Key threatening processes relevant to the proposal 

Key threatening 
processes 

Status Comment 

Clearing of native 
vegetation 

TSC Act and 
EPBC Act 

Clearing of native vegetation has occurred historically 
within and around the proposal site. The proposal would 
result in the clearing of 4.76 ha of native vegetation (0.37 
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 Fifteen hollow-bearing trees would be removed for 
construction of the proposal (one within the non certified 
area). This is not likely to significantly impact any 
threatened or migratory species. The implementation of 
fauna management procedures is recommended to limit 
impacts on fauna and their habitats (refer section 6.2.4). 

Invasion of plant 
communities by 
perennial exotic 
grasses 

TSC Act The proposal site 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 proposal. This is not likely to significantly 
impact any threatened communities or any threatened or 
migratory species. The implementation of weed 
management procedures is recommended to limit the 
spread of weeds (refer section 6.2.4). 
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Key threatening 
processes 

Status Comment 

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

TSC Act and FM 
Act 

The proposal would alter the flow regimes of four creek 
lines in the study area through upgrades to the crossing 
structures and realignment of First Ponds Creek tributary. 
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/urban development. These 
creeks do not contain habitat for any threatened aquatic 
species.  
Standard environmental mitigation measures are 
proposed to ensure that impacts on aquatic habitats are 
minimised as far as possible. Given the low flow of all 
creeks within the study area, this key threatening process 
would be limited to the proposal site 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 three creeklines. The First 
Ponds Creek tributary realignment may affect up to 
0.93 ha of River-flat Eucalypt forest EEC through direct 
removal or altered hydrology. A further 1.74 ha of 
Cumberland Shale Plains Woodland (listed as a 
Threatened Ecological Community under both state and 
Commonwealth legislation) would be removed in the 
vicinity of the eastern-most tributary of Eastern Creek. 
These areas of vegetation are within certified areas, and 
these impacts are not formally considered in this 
assessment. The proposal would also remove 0.3 ha of 
River-flat Eucalypt Forest in the riparian zone of the 
western-most Eastern Creek tributary. The removal of this 
vegetation is assessed in section 6.2.3. 

Infection of native 
plants by 
Phytophthora 
cinnamomi 

TSC Act and 
EPBC Act 

Phytophthora is a soil borne pathogen which thrives in 
warm, moist conditions and may be transported as spores 
in soil attached to boots, equipment or vehicle tyres. The 
potential for infection of native plants as a direct result of 
the proposal is low given the disturbed nature and high 
visitation rates to the proposal site. No evidence of 
pathogens in native vegetation in, or adjoining the 
proposal site was observed during field surveys. 

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 study area. The fungus infects leaves of 
susceptible plants producing spore-filled lesions on young 
actively growing leaves, shoots, flower buds and fruits. 
The potential for infection of native plants as a result of the 
proposal is low given the disturbed nature and high 
visitation rates to the proposal site. No evidence of 
pathogens in native vegetation in, or adjoining the 
proposal site was observed during field surveys. 
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Key threatening 
processes 

Status Comment 

Infection of frogs by 
amphibian chytrid 
causing the disease 
chytridiomycosis 

TSC Act and 
EPBC Act 

Construction activities have the potential to introduce 
amphibian chytrid to the study area. Chytrid fungus has 
been implicated in the dramatic decline of many 
amphibians worldwide and is an identified threat to a 
number of native frogs. 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. The potential for 
infection of frogs as a result of the proposal is low given 
the disturbed nature and high visitation rates to the 
proposal site.  

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

TSC Act The proposal would be unlikely to increase the operation 
of this key threatening process. Gambusia holbrooki has 
previously been recorded within water bodies within the 
proposal footprint and surrounding area, including First 
Ponds Creek and Eastern Creek, Second Ponds Creek 
and farm dams and is therefore likely to be already 
present throughout the study area. 

 

Impacts on State-listed threatened biota 
Biodiversity certification under the Growth Centres SEPP removes the requirement to prepare 
assessments of significance (seven-part tests) under section 5A of the EP&A Act for any threatened biota 
listed under the TSC Act. Accordingly, assessments of significance (7 part tests) for state-listed biota 
have been prepared only for threatened biota with potential to occur within non-certified areas of the 
proposal site. This includes two threatened ecological communities, two threatened flora species and 11 
threatened fauna species (refer Table 6-25). Full copies of the assessments of significance are provided 
in Appendix C of Appendix G.  
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Table 6-25 Threatened biota within non certified areas 

Common 
name 

Assessment of 
significance 

Summary of assessment of significance  

TSC Act EPBC Act 

Threatened ecological communities 

Cumberland 
Plain 
Woodland 

Yes - About 3.29 ha of this community would be cleared as part of 
the proposal. A small (0.07 ha) area falls within the non-
certified area, comprising approximately 0.005 per cent of 
the local occurrence of this community. The areas of this 
community that would be removed have been subject to 
historic and ongoing degradation. Native flora and fauna 
species persisting within these areas are therefore capable 
of tolerating a relatively high degree of habitat disturbance 
and fragmentation, and their persistence in the locality 
would unlikely be threatened by the removal of these small 
areas of habitat. 

The assessment of significance concluded that the proposal 
would be unlikely to result in a significant impact on this 
community, given the small area and degraded nature of 
this vegetation to be removed. 

River-flat 
Eucalypt 
Forest on 
Coastal 
Floodplains 

Yes - About 1.47 ha of riparian vegetation comprising 
Cumberland River-flat Forest (equivalent to River-flat 
Eucalypt Forest) would be removed. Approximately 0.30 ha 
falls within non certified area. The assessment of 
significance concluded that the proposal is highly unlikely to 
result in a significant impact on this community, given the 
small areas of vegetation to be removed (comprising 
approximately 0.06 per cent of the local occurrence of this 
community) and the degraded nature of the areas to be 
removed. 

Threatened flora 

Juniper-
leaved 
Grevillea  

Yes - The proposal would remove 168 of the recorded 253 
individuals. Within non-certified areas, the proposal would 
remove 24 of 25 individuals and 0.07 ha of 1.11 ha of 
potential habitat. The assessment of significance (of the 24 
non-certified individuals) concluded that the proposal is 
unlikely to result in a significant impact on this threatened 
species, as this population is currently unlikely to be viable 
in the long-term due to its population size, habitat area, 
isolation from nearby populations and surrounding 
disturbance. 
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Common 
name 

Assessment of 
significance 

Summary of assessment of significance  

TSC Act EPBC Act 

Spiked Rice-
flower 

Yes Yes The proposal would remove 3.29 ha of Cumberland Plain 
Woodland vegetation which would constitute potential 
habitat for this species, including 0.07 ha within non certified 
areas. The Spiked Rice-flower is considered unlikely to 
occur within the proposal site due to the historic clearing 
and ongoing grazing disturbance. Therefore the 
assessment of significance for this species concluded that 
the proposal would be unlikely to result in a significant 
impact on this threatened species. 

Threatened fauna 

Green and 
Golden Bell 
Frog  

Yes Yes Habitats within the proposal site are not considered suitable 
for this species. Gambusia has also been identified in local 
waterways. 

The nearest known population occurs in Riverstone, over 
2.5 km from the study area. This species can travel up to 
1.5 km in a night and it is therefore possible that individuals 
could disperse and occur within the proposal site. 

The assessment of significance concluded that impacts 
associated with the proposal (including the removal of up to 
0.02 ha of Cumbungi and 0.27 ha of associated exotic 
grassland along First Ponds Creek) are unlikely to result in 
a significant impact on the Green and Golden Bell Frog. 

Gang-gang 
Cockatoo 

Yes - None of the three threatened bird species (the Square-tailed 
Kite, Gang-gang Cockatoo and Little Lorikeet) would be 
likely to roost or breed within the study area, and habitats 
present are unlikely to represent preferred foraging habitats. 

Assessments of significance prepared for the removal of 
habitats within the non-certified areas concluded that it 
would represent a negligible proportion of habitat available 
and would be highly unlikely to result in a significant impact 
on any of these mobile fauna species. 

Little Lorikeet  Yes - See above. 

Square-tailed 
Kite 

Yes - See above. 
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Common 
name 

Assessment of 
significance 

Summary of assessment of significance  

TSC Act EPBC Act 

Eastern 
Bentwing-bat 

Yes - This species may roost in culverts within the study area, 
including within non-certified areas. The removal of two 
culverts would be unlikely to threaten the persistence of 
local populations of this species, as there are alternative 
roost sites (such as similar culverts and other human-made 
structures) throughout the locality.  

Habitats within the study area are typical of those available 
throughout the locality and would represent only a minor 
proportion of foraging habitats available to this highly mobile 
species. 

The assessment of significance therefore concluded that 
the removal of habitat within non-certified areas would be 
unlikely to have a significant impact on this species. 

Large-footed 
Myotis 

Yes - See above. 

Eastern 
Freetail-bat 

Yes - Hollow-bearing trees representing potentially suitable 
roosting habitat are confined to areas subject to Biodiversity 
Certification. This species would be unlikely to roost in non-
certified as these areas are dominated by exotic grassland 
or Swamp Oak. 
The assessment of significance for the removal of potential 
foraging habitat in non-certified areas concluded the 
proposal 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 
and typical of habitats within the surrounding area. 

Greater 
Broad-nosed 
Bat 

Yes - See above. 

Yellow-bellied 
Sheathtail-bat 

Yes - See above. 

Grey-headed 
Flying-fox  

Yes Yes This species would potentially forage in flowering eucalypts 
within the areas of Cumberland Shale Plains Woodland and 
Modified Eucalypt Woodland recorded in the study area. 
The majority of these habitats fall within certified areas. 
A small (0.07 ha) area of Cumberland Shale Plains 
Woodland, representing potential foraging habitat for this 
species, would be removed within the non-certified areas.  
The assessment of significance prepared for the removal of 
this 0.07 ha of vegetation concluded that habitats to be 
removed would represent a negligible proportion of habitats 
available to this highly mobile species and is considered 
unlikely to result in a significant impact on this species. 
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Common 
name 

Assessment of 
significance 

Summary of assessment of significance  

TSC Act EPBC Act 

Cumberland 
Plain Land 
Snail 

Yes - Potential habitat is restricted to the patch of Cumberland 
Shale Plains Woodland on the corner of Railway Terrace 
and Schofields Road. The majority (0.56 ha) of this area is 
within certified areas, however 0.07 ha falls within non-
certified area. 

The assessment of significance for the removal of 0.07 ha 
of potentially suitable habitat within non- certified area 
concluded 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 given the young age of the vegetation, lack of 
connectivity to other remnants and presence of the exotic 
Asian Tramp Snail and Brown Garden Snail.  

 

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

Impacts on matters of national environmental significance 
Assessments of significance have only been prepared for matters of national environmental significance 
with the potential to occur within non-certified areas. The assessment of significance is summarised in 
Table 6-26. 

Table 6-26 Impacts on matters of national environmental significance   

Common 
name 

Summary of assessment of significance  

Cumberland 
Plain 
Woodland 

The two patches of Cumberland Shale Plains Woodland that meet the condition criteria 
under the EPBC Act are shown on Figure 6-3. An assessment of significance has only 
been prepared for the 0.07 hectares of this community that would be affected within the 
non certified area. The removal of up to 0.07 hectares of vegetation within non certified 
areas represents approximately 0.005 per cent of the mapped occurrence of this 
community in the locality. Vegetation in the study area is heavily fragmented and 
examples of this ecological community within the proposal site are degraded. 
Therefore the assessment of significance concluded that the proposal is unlikely to 
result in a significant impact on this community. 

Green and 
Golden Bell 
Frog 

A discussion of the potential for impacts on this species is provided in section 6.2.3. 
The species is considered unlikely to occur within the proposal site on a permanent 
basis and the proposal would be unlikely to result in a significant impact on this 
threatened species. 
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Common 
name 

Summary of assessment of significance  

Spiked Rice-
flower 

A discussion of potential impacts on this species is provided in section 6.2.3. The 
proposal would remove 0.07 ha of potential habitat within non certified areas, however 
given the historic clearing and ongoing grazing of this patch of vegetation the species 
is considered unlikely to occur. The assessment of significance prepared for this 
species therefore concluded that the proposal would be unlikely to result in a significant 
impact on this threatened species (refer Appendix C of Appendix G). 

Grey-headed 
Flying-fox 

The Grey-headed Flying-fox is listed as Vulnerable under the EPBC Act and TSC Act. 
A discussion of the potential impacts on this species is provided in section 6.2.3. This 
species would not breed or roost within the study area, and the majority (2.32 ha) of 
potential foraging habitat for this species is confined to certified areas. However a small 
area (0.07 ha) of potential foraging habitat would be removed within the non certified 
area. An assessment of significance has been prepared for the removal of this area of 
habitat. The conclusion of this assessment is that the habitat to be removed would 
constitute a negligible proportion of equivalent or better habitat available to this highly 
mobile threatened species, and that its removal would therefore be highly unlikely to 
result in a significant impact on this threatened species. 

 

As discussed in section 6.2.2, native woodland remnants within the proposal footprint are small, highly 
fragmented and would have limited value for migratory species listed under the EPBC Act. The study 
area would not represent an area of important habitat for any migratory species, and the removal of up to 
0.22 ha of derived sedgeland and 0.372 ha of fragmented woodland vegetation from non certified areas 
would be highly unlikely to affect the lifecycle of an ecologically significant proportion of the identified 
migratory species. The proposal would therefore be highly unlikely to result in a significant impact on the 
identified migratory species listed under the EPBC Act. An assessment of significance has not been 
prepared for migratory species. 

On the basis of the assessments undertaken, and with reference to the EPBC Act guidelines (DEWHA, 
2009), the proposal is unlikely to impose a significant impact on any matters of national environmental 
significance and is therefore unlikely to be a controlled action. 

Biodiversity offsets 
As discussed in section 4.3.1, environmental offsets are required for areas of existing native vegetation 
which are to be cleared within non certified areas. RMS has committed to developing a Biodiversity Offset 
Strategy in consultation with the Strategies and Land Release section of DP&I and Office of Environment 
and Heritage in order to satisfy the requirements of the Biodiversity Certification.  

The strategy would be prepared as a separate document during project development and would be based 
on the areas mapped as part of the Growth Centres Conservation Plan. 

6.2.4 Safeguards and mitigation measures 

The following measures are recommended to avoid or mitigate impacts on the natural environment within 
the study area and adjoining lands, and to prevent any impacts on downstream areas. 
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Environmental safeguards Responsibility Timing 

A Biodiversity Offset Strategy would be developed in consultation 
with the Department of Planning and Infrastructure Land Release 
(Planning and Delivery) team and the Office of Environment and 
Heritage/ Environment Protection Authority. 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 and would endeavour to secure 
offsets prior to construction, where possible. 

RMS Pre-
construction 

During the detailed design process, the impact of the proposal on 
areas with high biodiversity values would be minimised wherever 
possible by:  

 Minimising the area of threatened vegetation (Cumberland 
Plain Woodland and Cumberland River-flat Forest) to be 
cleared 

 Minimising the number of Juniper-leaved Grevillea to be 
cleared (as far as possible) 

 Avoiding identified hollow-bearing trees wherever possible 

 Where feasible, designing culverts to optimise fish passage in 
accordance with the guidelines within Fairfull and Witheridge, 
Policy and Guidelines for Fish Friendly Waterway Crossings 
(2003) 

 Minimising scour protection requirements wherever possible. 

RMS / Designer  Pre-
construction 
(detailed 
design) 

A vegetation management plan (VMP) would be prepared and 
incorporated into the CEMP. The VMP is to include (but not be 
limited to) the following: 
 Clearly defined vegetation boundaries, including a map 

representing areas requiring protection 

 A suitably qualified ecologist to be engaged to visit the site 
prior to any clearing works to clearly demarcate vegetation 
protection areas and conduct a pre-clearing survey report 

 Incorporation of management measures identified as a result 
of the pre-clearing survey report and nomination of actions to 
respond to the recommendations made 

 A procedure for clearing hollow bearing trees 

 Details of measures to be implemented to minimise the 
potential risks of clearing outside vegetation protection 
boundaries 

 

Construction 
contractor 

Pre-
construction 
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Environmental safeguards Responsibility Timing 
 Provision of education of all personnel taking part in 

construction activities with regard to the importance of clearing 
limits and remnants/individual trees of significant value 

 Provisions to ensure protected vegetation areas are not used 
as stockpile sites or vehicle parking areas 

 A landscaping plan. 

  

A weed management plan would be prepared in accordance with 
RMS Biodiversity Guidelines (Guide 6) and incorporated into the 
VMP/CEMP and would address : 

 Identification of the weeds on site 
 Weed management priorities and objectives 
 Sensitive environmental areas within or adjacent to the site 
 Location of weed infested areas 
 Weed control methods 
 Measures to prevent the spread of weeds, including machinery 

hygiene procedures 
 A monitoring program to measure the success of weed 

management 
 Communication with local Council noxious weed 

representative. 

Construction 
contractor 

Pre-
construction 

A fauna management plan (FMP) would be prepared by the 
contractor and be in accordance with the RMS Biodiversity 
Guidelines. The FMP would be reviewed and verified by a suitably 
qualified and experienced ecologist and the RMS biodiversity 
specialist. The FMP would be incorporated into the Construction 
Environment Management Plan (CEMP).  The FMP would include 
at a minimum: 

 A pre-clearing process that would be undertaken in accordance 
with the RMS Biodiversity Guidelines (Guide 1). The 
preclearing process would include general fauna surveys (eg 
for nesting birds) and targeted surveys for threatened fauna 
including the Cumberland plain land snail, green and golden 
bell frog, eastern bentwing bat and eastern free-tail bat. If 
threatened species are found, specific management plans 
would be developed by a suitably qualified and experienced 
ecologist and be reviewed and verified by the RMS 
Environment Officer prior to finalisation 

 An unexpected threatened species find procedure  

 

Construction 
contractor 

Pre-
construction 
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Environmental safeguards Responsibility Timing 
 Identification of exclusion zones and fencing requirements (in 

accordance with RMS Biodiversity Guidelines (Guide 2)  

 A procedure for clearing of potential habitat, including hollow 
bearing trees and culverts (in accordance with RMS 
Biodiversity Guidelines (Guide 4)  

 A procedure for clearing of riparian zones and aquatic habitats 
(in accordance with RMS Biodiversity Guidelines (Guide 10)  

 A pathogen management plan (in accordance with RMS 
Biodiversity Guidelines (Guide 7)  

 A dewatering procedure  for the dewatering of farm dams   to 
minimise the potential release of exotic aquatic fauna  (eg 
Gambusia) into waterways 

 A process for ensuring an ecologist is onsite as required  

 Ongoing review to incorporate ecologist recommendations for 
fauna management 

 Toolbox talks requirements and records of attendance. 

The CEMP is to include a separate work method statement (WMS) 
for all works within 20 metres either side of waterways. WMS would 
be prepared for the following locations: 

 First Ponds Creek tributary 
 First Ponds Creek bridge 
 Minor culvert works at the following locations: 

– 150 metres west of Boundary Road 
– At Schofields Farm Road 
– 100 metres west of Schofields Farm Road  
– 80 metres east of Junction Road 
– 150 metres east of Veron Road 

 Alex Avenue retaining wall 
 Culvert west of Junction Avenue 
 Eastern Creek tributary bridge 
 Richmond Railway Line underpass and Bridge overpass at 

Bridge Street  
 Minor culvert and drainage at Veron Road to western extent of 

works. 
Each WMS is to include but not be limited to the following:  

 Description of the works/activities including machinery 
 Outline of the sequence and location of the work/activities, 

including rehabilitation measures and interfaces with other 
construction activities 

Construction 
contractor 

Pre-
construction 
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Environmental safeguards Responsibility Timing 
 Identification of potential environmental risks/impacts due to 

the works/activities and associated with significant weather 
events 

 A map indicating the locations of sensitive environmental areas 
(such as threatened species) and likely potential environmental 
impacts 

 Evaluation of methods to reduce the environmental risk 
 Mitigation measures to reduce environmental risk 
 Identification of work area and exclusion areas 
 Operational and monitoring measures to reduce environmental 

risk 
 A process for assessing the performance of the implemented 

environmental control measures 
 A process for resolving environmental issues or conflicts 
 Any safeguards resulting from consultation with public 

authorities and other stakeholders, when appropriate. 
All works would be undertaken in accordance with the CEMP and 
the RMS’ Biodiversity Guidelines: Protecting and managing 
biodiversity on RTA projects (RTA Environment Branch, 2011). 

Construction 
contractor 

Construction 

Wildlife would not be handled wherever possible. Construction staff 
would only handle wildlife in an emergency situation. Uninjured 
wildlife would be gently encouraged to leave the site by the 
ecologist/wildlife specialist. Injured wildlife would be taken to a local 
WIRES carer or veterinarian for treatment and care if necessary.  

Construction 
contractor 

Construction 

6.3 Soils landscape and water quality 

6.3.1 Existing environment 

Soils  
A desktop assessment of the OEH Soils Landscapes of Penrith 1:100,000 Sheet (Bannerman and 
Hazelton, 1990) indicates that the majority of the proposal is located on the Blacktown soil landscape, 
however in the vicinity of First Ponds Creek the soil landscape is South Creek.  

The Blacktown 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. 

The South Creek soil landscape is characterised by floodplains, valley flats and drainage depressions of 
the channels on the Cumberland Plain. Soils are generally very deep layered sediments over bedrock or 
relict soils. Structured plastic clays or structured loams are located in and immediately adjacent to 
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drainage lines and, red and yellow podzolic soils are most common on terraces with small areas of 
minimal krasnozems, leached clays and yellow solodic soils.  

Acid sulfate soils 
A search of the Australian Soil Resource Information System on 8 March 2012 identified the proposal site 
as having a low to extremely low probability of containing acid sulfate soils.  

Salinity 
Salinity potential mapping prepared by the Department of Infrastructure, Planning and Natural Resources 
(DIPNR, 2003) indicated that there is moderate potential for salinity to occur within the proposal site. The 
potential for salinity is high in the vicinity of First Ponds Creek and its tributaries as well as the Railway 
Terrace tributaries of Eastern Creek.   

Geology 
A desktop assessment of the DPI Penrith Geological Series Sheet 9030 indicates that the majority of the 
proposal is located atop Wianamatta Group shales. In the vicinity of First Ponds Creek, geology consists 
of fine-grained fluvial sand, silt and clays.  

Topography 
The overall proposal site is generally level with elevation ranging between about 20 metres and 50 metres 
above sea level. There a number of local changes in elevation located along the alignment of Schofields 
Road. 

Contamination 
A search of the OEH Contaminated Lands Register was undertaken in November 2011. There are no 
sites identified in the vicinity of the proposal. 

A preliminary contamination investigation was undertaken for the proposal in November 2011 (PB, 2011). 
The contamination assessment comprising of a preliminary soil and groundwater investigation was limited 
to locations selected for the geotechnical investigation and included the following scope of works: 

 Excavation of 20 test pits 

 Drilling of five boreholes using a track mounted drill rig to depths ranging from five to 10 metres 

 Laboratory analyses of selected soil samples for the potential contaminants, including hydrocarbons, 
heavy metals, asbestos, and pesticides 

 Laboratory analyses of selected groundwater samples for the potential contaminants, including 
hydrocarbons, heavy metals, and pesticides. 

Concentrations of potential chemicals were not detected in any of the soil samples analysed and minimal 
concentrations of heavy metals were detected. 

No asbestos was detected in soil samples analysed. 

The majority of properties along the site are farming and rural properties. A review of background 
information and field observations indicates minimal potential for widespread contamination on the 
proposal site. However, during the site inspection the electrical substation west of Railway Terrace was 
being demolished and removed in preparation for the Richmond Railway Line Duplication and therefore 
this area was not accessible. It is unknown if residual contamination is present in this area as a result of 
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the electrical substation operations. Further assessment may be required to determine the extent of any 
potential contamination. 

Water quality 
Blacktown City Council currently undertakes water quality monitoring within the 22 creeks within its local 
government area. Water quality in First Ponds Creek and Eastern Creek and its tributaries was not 
specifically identified in the 2009-2010 State of the Environment Report (Blacktown City Council, 2009). A 
summary of the monitoring results of all creeks 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 six 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.  

Water quality in First Ponds Creek, First Ponds Creek tributary and Railway Terrace tributaries of Eastern 
Creek is generally stagnant, turbid and degraded. Water quality in these waterways is also impacted by 
neighbouring agricultural activities that release nutrients into the surrounding environment.   

Groundwater 
Groundwater was encountered during geotechnical investigations at two locations within the proposal site 
(PB, 2011). The depth to groundwater ranged between 0.02 and 4.26 metres below ground level and the 
quality was of a medium to high salinity, generally pH neutral, and moderately oxygenated. Groundwater 
sampled from two monitoring wells both marginally exceeded the assessment criteria for copper (1.5 
micro grams per litre) with concentrations of two micro grams per litre and three micro grams per litre 
respectively. All other concentrations of heavy metals were either below the laboratory detection limit or 
the adopted assessment criteria. 

A detailed assessment of groundwater gradient and flow direction has not been undertaken, however 
based on topography groundwater is interpreted to flow east towards First Ponds Creek and Eastern 
Creek. 

6.3.2 Potential impacts  

Construction 

Topography 
The overall proposal site is generally level however earthworks are required to provide an adequate 
vertical alignment for the proposal. The cut and fill requirements of the proposal are shown in Figure 1-1 
and discussed further in section 3.5.4. These cut and fill embankments are not considered to be major 
alterations to the existing topography from a regional perspective and would only be noticeable in the 
direct vicinity of the proposal. 

The proposal would result in about 143,000 cubic metres of cut material and 124,000 cubic metres of fill, 
with the majority of cut material being reused as fill on site.  
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Overall the proposal would not result in any substantial changes to local topography and the vertical 
alignment would match the existing nature of the terrain wherever possible. 

Erosion and sedimentation 
During construction, work activities have the potential to expose large areas of soil that may be eroded 
through wind and water leading to sedimentation of surrounding land and drainage lines. In particular, 
vegetation removal has the potential to cause sedimentation of waterways such as First Ponds Creek 
(and its tributary) and the Railway Terrace tributaries of Eastern Creek through the destabilisation of 
existing creek banks.  

Along the length of the proposal, major earthworks are required in order to provide an adequate vertical 
alignment. These earthworks would result in large quantities of material being excavated and transported 
within the study area for the purposes of reuse or stockpiling. The proposal would result in an estimated 
143,000 cubic metres of cut material and 124,000 cubic metres of fill material. The majority of cut material 
would be reused as fill on-site. 

Additional work elements which have the potential to expose soils which may cause erosion and 
sedimentation of surrounding land and drainage lines include: 

 Bridge and culvert construction 

 Works within creek lines such as demolition of existing culverts, construction of access tracks, 
temporary diversion of First Ponds Creek tributary and piling operations 

 Vehicle movements 

 Stockpiling 

 Landscaping. 

To manage the impacts of erosion and sedimentation during construction, erosion and sedimentation 
control measures would be provided to ensure that sediment laden water does not enter watercourses. 

Construction catchment areas and associated dirty water discharge points were identified along the 
length of the proposal site (refer Figure 6-4). Catchments that produce an annual soil loss in excess of 
150 cubic metres are considered to require an erosion and sediment control management system in the 
form of a sediment basin. However, the provision of a sedimentation basin for construction catchments 
with less than 150 cubic metres annual soil loss may still be required depending on the local soil features 
and characteristics, and sensitivity of the receiving environment. 

Three of the Schofields Road construction catchments would produce an annual soil loss volume that 
would require sediment basin treatment. The location of these basins is discussed in section 3.6.2. Dirty 
water catch drains would be used to convey sediment laden run-off from each construction catchment 
area to its associated sediment basin. Clean water catch drains would convey separate clean water and 
treated water from the sediment basins to the nearest appropriate drainage line. The remaining five 
construction catchments that would produce an annual soil loss that do not require a sediment basin 
would be managed using other erosion and sediment control measures. The number, size and location of 
basins would be confirmed during detailed design. 

Captured stormwater and infiltrating groundwater would fill sedimentation basins and pool in low lying 
areas of construction formations and excavations. These areas would be dewatered to maintain the 
effectiveness of sedimentation controls and to ensure formations and excavations are not adversely 
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affected by long periods of inundation. Dewatering activities have the potential to impact the surrounding 
environment if not adequately managed.  
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Erosion and sedimentation from the proposal, if uncontrolled, could potentially have the following effects: 

 Increased sediment load in surrounding water bodies resulting in increased turbidity affecting aquatic 
ecology 

 Reduction in channel habitat from sediment deposition. 

Contamination 
There is potential for chemical and fuel spills to occur during construction which may result in localised 
contamination of soils.  

There are no registered sites on the EPA (formerly DECCW) contaminated sites register within the 
proposal site, however there is the potential to encounter contamination at the electrical substation site 
west of Railway Terrace which has not been tested for residual contamination. Excavation in this area 
has the potential to generate contaminated material that wold require disposal and remediation. Soil 
contaminants may pose a risk to human health including excavation workers and construction workers in 
the vicinity of the site during excavation works. If not managed appropriately, contaminants also have the 
potential to be spread into nearby lands or watercourses.   

These impacts are considered to be minimal with the implementation of safeguards and management 
measures outlined in section 6.3.3. 

Salinity 
Saline soils can have a detrimental effect on vegetation growth as well as cause damage to infrastructure 
such as roads, bridge foundations, pipes and cables. Salinity also has the potential to make soils 
unsuitable for reuse and may have implications on the suitability of plants for landscaping. 

The proposal requires the excavation of an estimated 143,000 cubic metres of material, the majority of 
which would be reused as fill on site. Construction activities that are most likely to expose saline soils 
include the major cutting between Railway Terrace and Veron Road, cuttings associated with retaining 
walls (refer Figure 1-1), and works associated with First Ponds Creek bridge and Railway Terrace 
tributary of Eastern Creek bridge.  

The potential for salinity to damage infrastructure including roads and bridge foundations, and the 
suitability of excavated material for reuse as fill would be considered during detailed design and managed 
during construction.  

The removal of large areas of vegetation cover has the potential to raise the groundwater table which in 
turn may increase the salinity of soils. The proposal would require the removal of 33.82 hectares of 
vegetation, however, this vegetation clearing would occur over a linear distance of 3.6 kilometres and 
large proportion (23.75 hectares) is grassland/residential. Therefore, the proposal is not anticipated to 
raise the groundwater table and increase the salinity of soils.  

Water quality 
Construction of the proposal could impact water quality through the introduction of sediments and other 
pollutants into surrounding watercourses. Watercourses that have the potential to be impacted include 
First Ponds Creek and Eastern Creek as well as their associated tributaries. Activities within or adjacent 
to these watercourses have the greatest potential to impact water quality. These activities include 
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construction of First Ponds Creek bridge, Eastern Creek tributary bridge and the realignment of First 
Ponds Creek tributary.  

The introduction of pollutants into these watercourses may have the following impacts: 

 Changes to pH, electrical conductivity, dissolved oxygen and temperature 

 Reduction of light penetration by increased sediments  

 Increased sediment load, organic matter and turbidity of water 

 Increased gross pollutants 

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

Other activities during construction that have the potential to impact water quality include changes in the 
volume and timing of water flows from realigning or altering creek lines. 

If unmanaged, construction activities may result in uncontrolled erosion and sedimentation, scouring of 
channels, accidental leakage or spillage of fuels, lubricating and hydraulic oils from construction 
equipment, and run-off from equipment and vehicle wash downs. 

Construction of First Ponds Creek and Eastern Creek tributary bridges, including vegetation clearing and 
construction of temporary access tracks and piling platforms, has the potential to impact the water quality 
of adjacent watercourses through sedimentation. Prior to the constriction of these bridges, sediment 
controls would be implemented to prevent slurry and excavated material from entering waterways. 
Temporary creek diversions would be installed to divert water flow around construction works and creek 
protection material, such as geotextile fabric stabilised with rocks, would be installed if required. Piling 
platforms would be constructed from ballast type rock wrapped in geotextile to prevent sedimentation of 
the creek lines.  

Boring and piling works for abutments and central piers, as well as the removal and rehabilitation of 
access tracks, have the potential to impact water quality and would be managed through the 
implementation of sedimentation controls in accordance with Managing Urban Stormwater: Soils and 
Construction (The Blue Book) (Landcom, 2004).  

On completion of the bridge works at First Ponds Creek, a permanent flow channel would be constructed 
for First Ponds Creek tributary. First Ponds Creek tributary would then be diverted into its new permanent 
flow channel. Appropriate erosion and sediment control methods would be used during these works, 
including use of stabilisation material or scour protection if deemed necessary, to minimise water quality 
impacts. 

Sediment controls would be established in the vicinity of the works around First Ponds Creek (and 
tributary) and the Railway Terrace tributaries of Eastern Creek to prevent sediment and other pollutants 
from entering the waterways. Velocities at creek crossings are low and therefore the potential for scour at 
these locations is considered to be low (refer Table 6-30 in section 6.4.3). 

All liquids and fuels would be stored in bunded areas within construction compounds. Dedicated plant and 
equipment wash down areas would be located away First Ponds Creek and Eastern Creek as well as 
their associated tributaries.  

The potential for construction water quality impacts on nearby waterways is considered to be low to 
moderate given the implementation of mitigation measures outlined in section 6.3.3 including the 
provision of construction sedimentation basins (refer section 3.6.2). 
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All construction stage erosion and sedimentation control designs have been developed in accordance 
with Managing Urban stormwater: Soils and Construction 4th Edition, Landcom, 2004 (the Blue Book). 

Groundwater 
The groundwater table within the proposal site is relatively high and ranges from 0.02 to 4.26 metres 
below ground level. Therefore, it is likely that the groundwater table would be intercepted during 
excavation works, particularly in the vicinity of First Ponds Creek and Eastern Creek where the water 
table is at its highest. Works associated with the underpass of Richmond Rail Line require a large cutting 
up to 7.7 metres below ground level and therefore these works also have high potential to intercept 
groundwater. Construction work areas that intercept the groundwater table may experience inundation 
and would require dewatering. Groundwater that infiltrates construction work areas typically becomes 
laden with sediment and therefore requires treatment prior to disposal into the surrounding environment. 
Dewatering procedures would be implemented during construction to manage any groundwater 
inundation of construction work areas, as outlined in section 6.3.3. The potential for chemical or fuel spills 
during construction that may infiltrate soil and contaminate groundwater would also be managed through 
the mitigation measures outlined in section 6.3.3 .  

The removal of vegetation has the potential to raise the groundwater table and worsen the salinity hazard, 
however this is anticipated to be negligible for the proposal given the relatively low amount of deep rooted 
vegetation clearing required.  

Operation 

Erosion and sedimentation  
During operation, the risk of soil erosion would be minimal as all areas impacted during construction 
would be asphalt or rehabilitated and landscaped to prevent soil erosion from occurring.  

The sealed road surface would reduce water infiltration and increase the amount and velocity of 
stormwater run-off. This run-off would be channelled into a formal road drainage system that includes 
kerb and guttering, a buried pipe network, table drains and catch drains. A number of culverts would also 
be provided where watercourses cross the alignment as identified in Table 3-5. Scour protection would be 
provided at the outlets of all cross drainage and longitudinal drainage systems. The extent of scour 
protection is discussed further in section 3.4.4. This drainage system including the provision of scour 
protection would reduce the likelihood of scour and sedimentation. 

Other locations where erosion and sedimentation may occur during operation are First Ponds Creek 
bridge and Railway Terrace tributary of Eastern Creek bridge. The piles of these bridges would be located 
outside of the low flow creek channel and about 10 metres of scour protection would be provided on the 
down side of abutment slopes. 

No other scour protection would be provided due to the improved creek crossing hydraulic performance. 

A gravity drainage system is proposed to drain the Richmond Railway Line underpass to the creek 
crossing point at Railway Terrace. Schofields Train Station and car parking facilities drainage system 
discharge directly to the adjacent zoned drainage land east of Railway Terrace. Scour protection would 
also be provided at both of these outlets.  
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Water quality 
Stormwater run-off from the road may impact on receiving watercourses. The operation of a road leads to 
the build-up of contaminants on the road surfaces, median areas and roadside corridors. During rain 
events these contaminants can be transported by road run-off into surrounding watercourses. A broad 
range of potential pollutants are associated with runoff from operational roads. These include combustion 
products of hydrocarbons, fuel and fuel additives, catalytic converter materials, metal from friction and 
corrosion of vehicle parts, lubricants, carbon, rubber, plastics and rust. 

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.   

The proposed speed reduction and improved straighter alignment would improve sight distances and 
therefore reduce the risk of accidents resulting in spills.  

The regional stormwater detention and management measures would be implemented as part of the 
adjacent North West Growth Centre precinct development. Stormwater detention and management 
facilities, such as detention basins, in the adjacent precincts are not required to address impacts from the 
proposal however once installed they would provide additional water quality improvements. This regional 
stormwater detention strategy provides for the upgrade and extension of the Schofields Road corridor. 

RMS is negotiating upfront contribution towards the construction and maintenance of all planned 
detention basins that would receive stormwater from Schofields Road corridor. 

Although the operational risk to water quality is considered low, development of the proposal has 
presented a number of design opportunities to improve water quality. 

The proposal would include water quality improvement measures at the road drainage outlets in the form 
of stormwater conveyance swales. Generally grassed channels would convey water discharged from the 
longitudinal drainage system outlets to the receiving waterways/drainage lines where required. Swales 
would be constructed at a shallow gradient and planted with appropriate vegetation to promote uptake of 
nutrients and pollutants from low-flow, first-flush run-off events. Swales would be within the proposal 
boundaries and would provide some additional water quality improvement to the run-off from Schofields 
Road. A breakdown of the estimated length of swales is provided in Table 3-4. 

The proposed depressed median for Schofields Road would reduce water run-off onto the road 
carriageway and road drainage system, allowing water to flow to median vegetation (refer Figure 3-1). 
This would provide an additional improvement to water quality and would also reduce some watering 
needs for median vegetation. Median swales would drain the longitudinal drainage which would in turn 
drain to a creek via a grass swale (with the exception of the Richmond Railway Line underpass). 

At the Richmond Railway Line underpass, it would not be practical to provide a swale for drainage due to 
the depth of the network and confined connection point to the Railway Terrace tributary of Eastern Creek. 
The adjacent Schofields Precinct development includes a basin near the outlet point of this stormwater 
network, prior to returning to a natural channel form. This may provide opportunity for treatment of 
stormwater run-off from Schofields Road. This would be investigated further during detailed design. 
Consideration would also be given to scour protection requirements during detailed design. In the interim 
water would be spread and filtered across the land zoned for drainage. 

The drainage for the Schofields Train Station car park would cross the proposed upgrade of Railway 
Terrace and discharge directly to the adjacent zoned drainage land on the eastern side. Water would be 
spread and filtered over the land. The need for scour protection would be reviewed during detailed 
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design. In the future, a stormwater detention basin is proposed to be constructed within this drainage land 
as part of the North West Growth Centre Precinct surface water management plan. This detention basin 
is not required to address impacts from the proposal however it would provide additional water quality 
improvements.  

6.3.3 Safeguards and management measures 

Environmental safeguards Responsibility Timing 
RMS would finalise negotiations with Blacktown City Council 
for the upfront contribution towards construction and 
maintenance of all planned detention basins that would receive 
stormwater from Schofields Road corridor. 

Construction 
contractor 

Pre-construction 

A principal Erosion and Sedimentation Control Plan (ESCP) 
would be prepared during detailed design which is to include 
as a minimum: 

 Identification of catchment areas and the direction of on-
site and off-site water flow 

 The likely run-off from each road sub-catchment 
 Separation of on-site and off-site water 
 The direction of run-off and drainage points during each 

stage of construction 
 The locations and sizing of sediment basins 
 The ESCP is to be reviewed by a soil conservationist and 

would be updated to address the recommendations. 

RMS / Designer Pre-construction 

Swale design and scour protection would be refined during 
detailed design in consultation with RMS Senior Environmental 
Officer.  

RMS/Designer Pre-construction 

The principal Erosion and Sedimentation Control Plan (ESCP) 
would be sent to RMS Senior Environment Officer for review 
and verification prior to the construction tender. 

RMS Pre-construction 

A work method statement would be prepared and implemented 
for all works within 20 metres of a watercourse. 

Construction 
contractor 

Pre-construction 

The contractor would be required to prepare a materials 
management plan to be incorporated into the CEMP. 

Construction 
contractor 

Pre-construction 

A Phase 2 contamination investigation in accordance with 
NSW EPA guidelines would be undertaken during detailed 
design at the former substation site west of Railway Terrace. 

RMS Pre-construction 

The CEMP would include a contingency plan for any acid 
sulfate soils or contamination identified during the construction 
phase. 

Construction 
contractor 

Pre-construction 

A Soil and Water Management Plan (SWMP) would be 
prepared as part of the Construction Environmental 

Construction 
contractor 

Pre-construction 



 

159 21/20687/176626     Schofields Road Upgrade: Tallawong Road to Veron Road 
Review of Environmental Factors 

Environmental safeguards Responsibility Timing 
Management Plan (CEMP) in accordance with the 
requirements of RMS contract specification G38 prior to the 
commencement of construction. The SWMP would also 
address the then RTA Code of Practice for Water 
Management, the then RTA Erosion and Sedimentation 
Procedure and incorporate specifications outlined in the NSW 
Soils and Construction – Managing Urban Stormwater Volume 
1 “the Blue Book”(Landcom, 2004) and Volume 2 (DECC, 
2008). 

In addition to the G38 requirements, the SWMP would: 

 Address the requirements of the Principal ESCP 

 Outline a salinity management procedure 

 Include an Erosion and Sedimentation Control Plan 
(ESCP) in accordance with the requirements of the Blue 
Book 

 Outline basin flocculation and dewatering procedures 

 Summarise applicable legislation and relevant 
requirements of the EPL 

 Include a procedure for regular inspection, maintenance 
and cleaning of sediment controls 

 Outline regular monitoring of Bureau of Meteorology 
weather forecasts 

 Be reviewed by RMS’s Environmental Officer, Sydney 
Region prior to the commencement of works. 

Construction 
contractor 

Pre-construction 
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Environmental safeguards Responsibility Timing 
A procedure would be prepared for dewatering activities. The 
procedure would include but not be limited to: 

 A map showing areas of the proposal that would require 
dewatering 

 Detailed description and justification of all selected 
dewatering methods. 

 Description of onsite water reuse requirements 

 A map showing proposed discharge locations for any 
offsite discharge 

 Design requirements for each offsite discharge location to 
prevent erosion at the discharge location or in the receiving 
environment 

 Water quality objectives relevant to the type of dewatering 
activity 

 Description of the water quality treatment techniques to be 
used 

 Water sampling and testing regime to validate water quality 
prior to and (if required) during dewatering 

 Outline requirements if groundwater encountered. 

Construction 
contractor 

Pre-construction 

Batters would be stabilised using appropriate ground cover 
once construction completed. 

Construction 
contractor 

Construction 

Disturbed surfaces would be compacted and stabilised in 
anticipation of rain events to reduce the potential for erosion. 

Construction 
contractor 

Construction 

Topsoil would be stockpiled separately for possible reuse for 
the landscaping and rehabilitation works. 

Construction 
contractor 

Construction 

All stockpiles would be designed, established, operated and 
decommissioned in accordance with RMS’ Draft Stockpile 
Management Procedures (RTA 2011a). 

Construction 
contractor 

Construction 

Controls would be implemented at exit points to minimise the 
tracking of soil and particulates onto pavement surfaces. 

Construction 
contractor 

Construction 

Any material transported onto pavement surfaces would be 
swept and removed at the end of each working day. 

Construction 
contractor 

Construction 

Weather forecasts would be checked daily to ensure that high 
risk soil and erosion activities are not undertaken immediately 
prior to or during high rainfall or wind events. 

Construction 
contractor 

Construction 

An accredited soil conservationist would be engaged to 
regularly inspect works throughout the construction phase. 

RMS Construction 

A monitoring program and checklist for the sediment basins 
and would be prepared and implemented. 

Construction 
contractor 

Construction 
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Environmental safeguards Responsibility Timing 
Works would be undertaken in accordance with RMS’ 
specifications R44 Earthworks, R50 stabilisation of earthworks, 
G38 Soil and Water Management (the agreed soil and water 
management plan for the proposal). 

Construction 
contractor 

Construction 

Excess soil requiring waste disposal would first be assessed 
against the waste classification guidelines NSW DEC 2008 
Part 1: Classifying Waste. Soil samples would be taken from 
stockpiled material and analysed. Transportation would be 
undertaken by a licensed contractor capable of transporting 
the waste and waste would be disposed of to an appropriately 
licensed waste facility with supporting waste classification 
documentation. 

Construction 
contractor 

Construction 

 

6.4 Hydrology and flooding 
A hydrology and hydraulic assessment was undertaken for the proposal by Parsons Brinckerhoff (2012) 
(refer Appendix H). The purpose of the assessment was to determine the potential flow alterations that 
may occur as a result of the proposal and assess any associated flooding regime impacts.  

6.4.1 Methodology 

The study was conducted in accordance with the Alex Avenue and Riverstone Growth Centre Precinct 
Development Control Plan (Blacktown City Council, 2010) and Guidance in Australian Rainfall and Runoff 
(Engineers Australia, 2001). A copy of the hydrology and hydraulic assessment is provided in Appendix H 
and summarised below. The key objectives of the assessment were to: 

 Describe the existing flood conditions where watercourses cross the proposal site 

 Identify structures and properties that may be affected by flooding because of the proposal 

 Assess the impacts of the proposal on flood levels and flow velocities upstream and downstream of 
the proposal site. 

Hydrologic modelling was undertaken using XP-RAFTS software to simulate rainfall run-off processes 
within the proposal catchments. The results were then used as an input to hydraulic modelling of each 
watercourse and drainage line using MIKE 11 hydraulic modelling software. Hydraulic modelling allowed 
the existing flooding conditions to be compared with the future post construction flooding conditions.  

6.4.2 Existing environment 

At a regional level, the proposal is located within the Hawkesbury–Nepean catchment. At a local level 
there are four catchments, all of which drain in a northern direction across Schofields Road, ultimately 
reaching the Hawkesbury River about 14 kilometres to the north. These catchments drain through the 
proposal site via watercourses at four locations. Table 6-27 provides a description of the four 
watercourses that cross the proposal site and their associated catchments. The locations of the water 
courses and catchments are illustrated in Figure 6-5.  
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Table 6-27 Watercourse crossings and associated catchment areas 

Watercourse 
crossing 

Location Catchment 
area 

Description of catchment 

Railway 
Terrace 
tributary of 
Eastern 
Creek 1 

 

About 100 
metres east 
of Railway 
Terrace 

About 
100.5 ha 

The catchment is largely rural residential, with a high 
proportion of clearing. The area directly south of the 
proposal is generally well vegetated, as is the creek line. 

The catchment drains the majority of the western side of 
the Alex Avenue Precinct, with Railway Terrace to the 
west Burdekin Road to the south and Alex Avenue to the 
east forming the catchment borders upstream of the 
proposal. 

Downstream of the proposal, the creek flows through 
some residential properties, forming the boundary 
between them. The creek then turns west before it 
passes under Railway Terrace and the Richmond Rail 
Line then enters a stormwater network under an existing 
residential development located within the proposed 
Schofields precinct. The stormwater network discharges 
to an open channel about two kilometres upstream of its 
convergence with Eastern Creek. 

Railway 
Terrace 
tributary of 
Eastern 
Creek 2 

 

About 100 
metres 
west of 
Junction 
Road on 
Schofields 
Road 

About 20.1 
ha 

The catchment is largely rural residential, with a high 
proportion of clearing. The area directly south of the 
crossing is generally well vegetated, as is the creek line. 
North of the proposal, the creek flows through several 
residential properties, forming the boundary between 
them. This creek line joins with the Railway Terrace 
tributary of Eastern Creek 1 about one kilometre 
downstream of the proposal. 

First Ponds 
Creek 

 

About 125 
metres 
west of 
Hambledon 
Road 

About 
218.4 ha 

The catchment is largely rural residential, with a high 
proportion of clearing. The catchment drains the majority 
of the eastern side of the Alex Avenue Precinct, with Alex 
Avenue to the west, Burdekin Road to the south and 
Ridgeline Drive to the east forming the catchment border 
upstream of the proposal. 

This creek forms the boundary to a number of residential 
properties in the Schofields Road area. Downstream of 
Schofields Road, the creek flows northwards and joins 
the Hawkesbury River about 14 kilometres north of 
Schofields Road. 

First Ponds 
Creek tributary 

 

About 100 
metres east 
of 
Hambledon 
Road on 
Schofields 
Road 

About 38.1 
ha 

The catchment drains the eastern side of the Alex 
Avenue Precinct, with Hambledon Drive to the west, 
Greenview Parade to the south and Ridgeline Drive to 
the east forming the catchment borders upstream of the 
proposal. This creek line joins with First Ponds Creek 
about one kilometre downstream of the proposal. 
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Figure 6-5 Water courses and catchment areas 
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Existing crossing structures 
Details of the existing structures at the four watercourse crossings are provided in Table 6-28.  

Table 6-28 Watercourse crossing structures and peak flows 

Crossing location Existing structure Peak flows (m3/s) 

100 year 
ARI1 

2000 year 
ARI PMP2 

Railway Terrace tributary 
of Eastern Creek 1 

Five 0.9 metre diameter 
reinforced concrete pipes 23.40 64.09 183.30 

Railway Terrace tributary 
of Eastern Creek 2 

One 0.9 metre diameter 
reinforced concrete pipes 3.90 NA* NA* 

First Ponds Creek Two 1.05 metre diameter 
reinforced concrete pipes 24.70 97.40 273.40 

First Ponds Creek tributary Two 0.6 metre diameter 
pipes 4.80 NA3 NA3 

Notes: 1. ARI - Average recurrence interval 
2.  PMP – Probable maximum precipitation 
3.  2000 year and PMP events have been analysed for the bridge waterway crossings only 

Peak flows 
Hydraulic modelling was used to determine peak flows at existing watercourse crossings during storm 
events. The 100 year, 2000 year and probable maximum precipitation storm events were modelled. The 
results of the modelling are provided in Table 6-28. 

Flooding 
The existing Schofields Road is susceptible to drainage problems and flooding in some locations. 
Schofields Road currently does not contain any bridges across water crossings (all are currently via 
culvert structures) and therefore inundation of the road does occur during periods of high rain. Flood 
extent maps for the existing situation are provided in Appendix B of Appendix H. 

MIKE 11 hydraulic models were set up to assess the existing flooding conditions at each watercourse 
crossing location within the proposal site. The models simulate the existing structures and road levels and 
therefore determine the existing flood regime in the study area. The modelling results for existing flooding 
characteristics are provided in Table 6-29.   

Existing road drainage 
The existing Schofields Road stormwater run-off currently drains over the edge of the road and is 
captured in poorly defined surface channel drains at the road side edge and is conveyed to outlet points 
where it flows overland before reaching a receiving watercourse. 
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6.4.3 Potential impacts  

Table 3-5 summarises the watercourse crossing structures proposed as part of the proposal. These 
structures were used in the hydraulic modelling to simulate the flooding conditions post construction of 
the proposal.  

Construction 

Flooding 
During construction, local flooding patterns may be affected due to the loss of flood plain storage or the 
disruption of flood flow paths. The risk of flooding would be higher where watercourses cross the proposal 
site as they are generally associated with low points in the topography (refer Figure 6-5).  

Construction compounds and stockpiles would not be located within the 1 in 100 year flood level to avoid 
the potential inundation of stockpiles and materials/liquids storage areas.  

Temporary sediment basins to manage stormwater during periods of high rain are discussed in section 
3.6.2 and shown in Figure 1-1. The need for additional temporary sediment basins during construction 
would be considered further during detailed design.  

Operation 

Flooding 
The proposal is designed to the 1 in 100 year flood level and would allow Schofields Road to continue 
functioning as a secondary flood evacuation route for the wider area. Alex Avenue and Boundary Street 
are also part of the Blacktown City Council flood evacuation route for the area and must be immune from 
flooding in a 1 in 500 year flood event. The longitudinal drainage system of the proposal is designed for a 
1 in 10 year flood event with no nuisance flooding occurring in the 1 in 100 year flood event. A 1 in 500 
year flood event would result in large kerb side flow on the western side of the carriageway and ponding 
at the Boundary Street and Schofields Road junction (southbound carriageways). However, the Alex 
Avenue and Boundary Street flood evacuation route would still be traversable on the northbound 
carriageways of the route.  

Proposed flooding conditions were run for the 100 year average recurrence interval storm event using 
MIKE 11 hydraulic modelling. Table 6-29 shows the water level and afflux (changes in water level) results 
from this modelling and compares it with the existing flooding conditions. Flood extent maps are provided 
in Appendix H. 

Table 6-29 100 year ARI water level and afflux results 

Hydraulic model cross section location Condition 100-year 
water level 
(mAHD1) 

Afflux 
(m) 
 

Road crest 
level 
(mAHD) 

Railway Terrace tributary of Eastern Creek 1 

Upstream (about 18 m upstream of 
Schofields Road) 

Existing 23.44 -0.022 Existing: 
23.188 

Proposed: 
25.469 

Proposed 23.42  

Upstream (about 38 m upstream of Existing 23.45 -0.02 
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Hydraulic model cross section location Condition 100-year 
water level 
(mAHD1) 

Afflux 
(m) 
 

Road crest 
level 
(mAHD) 

Schofields Road) Proposed 23.43  

Downstream (about 17 m downstream of 
Schofields Road) 

Existing 21.87 0 

Proposed 21.87  

Downstream (about 31 m downstream of 
Schofields Road) 

Existing 21.33 0 

Proposed 21.33  

Railway Terrace tributary of Eastern Creek 2 

Upstream (about 40 m upstream of 
Schofields Road) 

Existing 31.85 -0.01 

Existing: 
30.37 

 

Proposed: 
32.309 

 

Proposed 31.84  

Upstream (about 70 m upstream of 
Schofields Road) 

Existing 32.51 0 

Proposed 32.51  

Downstream (about 35 m downstream of 
Schofields Road) 

Existing 28.20 0 

Proposed 28.20  

Downstream (about 55 m downstream of 
Schofields Road) Existing 27.78 0 

Proposed 27.78  

First Ponds Creek 

Upstream (about 50 m upstream of 
Schofields Road) 

Existing 40.17 -0.05 

Proposed 
42.70 

 

Existing: 
39.66 

 

Proposed 40.12  

Upstream (about 30 m upstream of 
Schofields Road) 

Existing 40.10 -0.10 

Proposed 40.00  

Downstream (about 20 m downstream of 
Schofields Road) 

Existing 39.52 0 

Proposed 39.52  

Downstream (about 70 m downstream of 
Schofields Road) 

Existing 39.28 0 

Proposed 39.28  

First Ponds Creek tributary 

Upstream (about 30 m upstream of 
Schofields Road ) Existing 42.14 +0.13 Proposed 

43.90 

Existing: Proposed 42.27  
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Hydraulic model cross section location Condition 100-year 
water level 
(mAHD1) 

Afflux 
(m) 
 

Road crest 
level 
(mAHD) 

Upstream (about 55m upstream of 
Schofields Road) 

Existing 42.87 -0.01 42.03 

Proposed 42.86  

Downstream (about 10 m downstream of 
Schofields Road ) 

Existing 40.46 -0.02 

Proposed 40.44  

Downstream (about 50 m downstream of 
Schofields Road) 

Existing 39.82 -0.02 

Proposed 39.80  
Notes: 
1. Metres Australian Height Datum 
2. Negative afflux represents a decrease in peak flows when compared to present day conditions  

The 100 year water level (mAHD) is almost identical between the existing and proposed scenarios. In the 
proposed scenario, the road crest level is increased by over one metre at all watercourse crossing 
locations.   

The results show that zero or negative afflux impacts are achieved at all crossings except First Ponds 
Creek tributary. Where the afflux is negative, flooding impacts on adjacent properties would be reduced. 

The objective of the watercourse crossings is to minimise the flooding impacts to the creek in terms of 
afflux (change in water levels from the existing conditions to the proposed condition). Zero afflux may not 
be possible at all locations due to topography. The positive afflux at First Ponds Creek tributary is 
considered minor and the impact dissipates relatively close to the crossing location, minimising flooding 
impacts on adjacent properties.  

The Blacktown City Council Growth Centre Precincts Development Control Plan (2010) requires all 
developments adjacent to the proposal to manage their stormwater and drainage within the precinct and 
therefore no additional drainage capacity is required as part of the proposal to accommodate stormwater 
from adjacent developments. Blacktown City Council has also taken the proposal into consideration in 
their stormwater strategy. All impacts would be discussed with Blacktown City Council to determine their 
acceptability. Initial discussions with Blacktown City Council indicated that minor impacts would be 
acceptable. 

Velocity and flow 
Table 6-30 summarises the velocity and flow through results from modelling of the proposed structures. 

Table 6-30 Proposed structure results 

Structure 
100 year 2000 year 

Velocity at 
structure (m/s) 

Flow through 
structure (m3/s) 

Velocity at 
structure (m/s) 

Flow through 
structure (m3/s) 

Railway Terrace 
tributary of Eastern 
Creek 1 

1.12 17.25 1.80 59.90 
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Structure 
100 year 2000 year 

Velocity at 
structure (m/s) 

Flow through 
structure (m3/s) 

Velocity at 
structure (m/s) 

Flow through 
structure (m3/s) 

Railway Terrace 
tributary of Eastern 
Creek 2 

1.941 3.78 NA NA 

First Ponds Creek  0.94 18.83 2.31 82.79 

First Ponds Creek 
Tributary 

0.791 3.01 NA NA 

Note 1. Velocity at outlet of structure 

Velocities at the structure locations are low and hence the potential for scour at the bridge and culvert 
locations is deemed low. The lower flow through the structures shows that the structure and upstream 
channel is having a mitigating effect on flooding in the creek. 

Pavement drainage 
A key consideration in the design of pavement drainage for the proposal is the integration of the road 
corridor with broader plans for future development of the surrounding area as part of the North West 
Growth Centre. 

Existing minor drainage lines into which the new pavement drainage system for Schofields Road would 
discharge are likely to be altered as part of future precinct development. However, for these minor 
drainage lines, increases in peak flows as a result of the upgrade are considered to be acceptable, 
provided that existing development was not at risk of flooding and that future development in these areas 
would take into account the increase in flows resulting from the road upgrade. 

Overall, the proposal would have negligible impact on the potential for watercourse flooding. The potential 
impacts at each crossing point have been mitigated by the appropriate waterway structure size being 
specified. Further recommendations and mitigation measures are listed in section 6.4.4. 

Proposed road drainage 
The drainage system would consist of kerb and gutter inlet pits and buried pipe networks designed to be 
compatible with the road alignment. The system would ensure that kerbside flood encroachment into 
traffic lanes is limited to 0.5 metres for all storm events up to the 10 year average recurrence interval 
storm event. 

The drainage system would utilise the road shoulder and outer lanes to direct stormwater run-off to 
drainage outfalls during rare events. The design would ensure that the proposal would have a minimum of 
one traffic lane with no flood encroachment for all storm events up to the 100 year average recurrence 
interval storm event. 

The proposal does not include any surface water sediment basins during operation. The planning for 
stormwater management in the adjacent North West Growth Centre precincts will ensure that the existing 
hydrological regime is maintained despite the change in landform due to precinct development. Blacktown 
City Council has also confirmed that surface water management in the adjacent North West Growth 
Centre precincts has accounted for the increase in paved area that would result from the proposal. 
Therefore, the additional surface water run-off created from the proposal would be accommodated in the 
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precinct basins. This would provide some water quality improvement to the run-off from Schofields Road. 
In the interim, before surface water management measures are constructed for the North West Growth 
Centre, tail water would be dispersed through existing drainage lines. 

Swales would also be incorporated into the proposal at road drainage outlets to improve water quality 
from stormwater runoff of Schofields Road. These swales would extend from the pipe outlets to the 
receiving watercourses. Swales would be constructed at a shallow gradient and planted with appropriate 
vegetation to promote uptake of nutrients and pollutants from low-flow, first-flush run-off events. The 
depressed median would also assist in managing road run-off, thereby also improving water quality.  

6.4.4 Safeguards and management measures 

Environmental safeguards Responsibility Timing 

A contingency plan would be prepared in preparation for a 
potential flood event during constriction and would outline 
evacuation procedures. 

Construction 
contractor 

Pre-construction 

Ongoing consultation with Blacktown City Council regarding the 
modelled minor flood level afflux at First Ponds Creek tributary. 

RMS Pre-construction 

The hydrological models used to develop the stormwater 
detention system for the Alex Avenue Growth Centre Precinct 
would be reviewed when they are received from the Department 
of Planning and Infrastructure. The review would occur during 
the detailed concept design stage. The outcomes of this review 
would feed into the final hydrologic models for the proposal to 
ensure the design is consistent with surrounding precinct 
developments. 

RMS Pre-construction 

6.5 Aboriginal cultural heritage 
Kelleher Nightingale Consulting prepared an Aboriginal Archaeological Survey Report (for Tallawong 
Road to Railway Terrace) in October 2011 and an Aboriginal Archaeological Survey Report (for Railway 
Terrace to Richmond Road), in March 2012. Both reports are provided in Appendix I and the relevant 
findings are summarised below. 

6.5.1 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 on 9 August and 26 October 2011 (Tallawong Road to 
Railway Terrace) and 16 November 2011 (Railway Terrace to Veron Road). 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 New South Wales and the RMS Procedure for Aboriginal Cultural 
Heritage Consultation and Investigation (PACHCI). 
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6.5.2 Existing environment 

History 

The proposal is located within part of a significant past Aboriginal settlement in the undulating hills 
associated with the ponding creeks between Eastern Creek and Cattai Creek (east of the study area). 
These relatively elevated and well-resourced lands form a corridor from the Hawkesbury River to the 
upper reaches of the Parramatta River. Archaeological investigations within this corridor have shown the 
area was extensively occupied with key locations used for activities such as ceremonies and quarries. 

Archaeological evidence of campsites along South Creek, Eastern Creek, Rickabys Creek and Second 
Ponds Creek suggests that Aborigines inhabited the area as far back as 28,000 to 40,000 years ago.   
The Aboriginal people of the Western Cumberland Plain referred to themselves as the Darug (also spelt 
as Dharug, Daruk, Dharuk and Dharruk) and included a number of clans. 

Search results 

The AHIMS database search for Tallawong Road to Railway Terrace identified 57 sites within a two 
kilometre radius of the proposal site. The type of the Aboriginal sites identified in this AHIMS search are 
summarised in Table 6-31. The search identified one Aboriginal heritage item, Site 45-5-3356, located 
within the proposal site. This site is an artefact scatter which has been previously split in two by an 
existing road.  

The AHIMS database search for Railway Terrace to Richmond Road identified 100 sites within a two 
kilometre radius. The type of Aboriginal sites identified in this AHIMS search are summarised in Table 
6-31. Artefact scatter (45-5-4087) and potential archaeological deposit (PAD) (45-5-4093) were located 
within 500 metres of the proposal site at the western end. The location of these recordings was inspected 
during the 16 November 2011 field survey and it was determined that they slightly intersect the proposal 
site. 

Table 6-31 Site types identified in AHIMS database searches – Tallawong Road to Richmond 
Road with two kilometre buffer 

Site type Railway Terrace to 
Richmond Road 

Tallawong Road to 
Railway Terrace 

Open camp site (artefact)  85 43 

Isolated artefact 3 0 

Stone quarry artefact 4 0 

Potential archaeological deposit (PAD)  6 11 

Open camp site, PAD  1 2 

Scarred tree  1 1 

Total  100 57 

 

The archaeological field survey of the proposal site, undertaken on 9 August 2011 by Kelleher Nightingale 
Consulting and representatives of the Deerubbin Local Aboriginal Land Council, located two Aboriginal 
cultural heritage sites. Site SCR/UPG2 45-5-3356 was identified as within the proposal site. PAD 
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SCR/PAD1, previously identified by JMCHM in 2007, was identified near the eastern end of the proposal 
site. The location of this PAD was inspected and deemed not within the proposal site but centred further 
to the south near a tributary of First Ponds Creek. 

During the archaeological field survey of 16 November 2011 by Kelleher Nightingale Consulting and 
representatives of the Deerubbin Local Aboriginal Land Council, site VR1 was identified on the western 
edge of the proposal site on a sloping terrace above Eastern Creek. Two silcrete flakes were identified at 
this site. Artefact scatter VR1 incorporates a small portion of AHIMS recordings 45-5-4087 and 45-5-
4093. VR1 exhibits a moderate level of subsurface integrity and therefore a moderate level of 
archaeological potential. 

Table 6-32 summarises the Aboriginal cultural heritage sites that are located within the proposal site. 

Table 6-32 Identified Aboriginal cultural heritage sites within the proposal site 

Site name AHIMS ID Description 

SCR UPG2 45-5-3356 Open artefact scatter (which has been previously split in two by an 
existing road) 

VR1 45-5-4152 Open artefact scatter on western edge of proposal site above Eastern 
Creek (includes small portions of AHIMS sites 45-5-4087 and 45-5-
4093) 

Site SCR UPG2 is located on a terrace above a junction in First Ponds Creek. Topographic junctions are 
important archaeologically because they naturally define and funnel related cultural activity. The soils 
within site SCR UPG2 are relatively intact and contain identified archaeological material. For these 
reasons, site SCR UPG2 is considered to demonstrate a moderate to high level of archaeological 
significance. 

Portions of site VR1 have been impacted by fluvial activity and market gardens, however, a moderate 
level of subsurface integrity exists, especially for those portions of the site above 17.3 metres AHD. Raw 
materials of quality stone exist in the Eastern Creek alluvium adjacent to the site. Site VR1 exhibits 
moderate archaeological significance and incorporates small portions of two AHIMS recordings 45-5-
4087 and 45-5-4093. Based on this information, site VR1 is considered to have a moderate level of 
archaeological significance. 

6.5.3 Potential impacts 

There are two locations of recorded Aboriginal cultural heritage values within the proposal site both of 
which contain Aboriginal objects as defined under the National Parks and Wildlife Act 1974. These two 
sites are open artefact scatter sites VR1 and SCR UPG2. Table 6-33 summarises the type and degree of 
harm that the proposal would cause on these items and the consequence of the impacts.  

Table 6-33 Type, degree and consequence of harm on Aboriginal sites 

Site Name Type of harm Degree of harm Consequence of harm 

VR1 Direct Total Total loss of value 

SCR UPG2 Direct Total Total loss of value 
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The Aboriginal artefact scatter site VR1 including parts of artefact scatter 45-5-4086 and PAD 45-5-4093 
is located within the study site and would be impacted by the proposal. The proposal would also lock in 
the alignment of Schofields Road upgrade Stage 3 resulting in Stage 3 also directly impacting this 
location. An impact assessment of the proposal and Stage 3 of Schofields Road upgrade on site VR1 
concluded that there would be a direct total loss of value. 

The identified Aboriginal archaeological item, site SCR UPG2 (45-5-3356) is located within the study 
area. The location of this site is immediately adjacent to the existing road and an intersection that would 
provide a future key north-south sub arterial route according to Department of Planning and 
Infrastructure’s North West Growth Centre Structure Plan. This and the close proximity of the proposed 
First Ponds Creek bridge and the proposed North West Rail Link stabling yards mean that this site could 
not be avoided. An impact assessment of the proposal on site 45-5-3356 concluded that there would be a 
direct total loss of value. As such, an Aboriginal heritage impact permit is required under section 90 of the 
National Parks and Wildlife Act 1974. 

Management measures outlined in section 6.5.4 would be implemented to minimise potential impacts to 
VR1. RMS would be required to obtain a whole of site Aboriginal Heritage Impact Permit under Section 
90 of the National Parks and Wildlife Act 1974 prior to commencement of works that would impact this 
site. 

Given the moderate to high significance of the sites to be impacted by the proposal and the degree of 
proposed impact, the Section 90 permits would be obtained to salvage a representative sample of the 
sites prior to impact. 

In both cases the impacts amount to only a relatively small portion of the actual site or place as the 
archaeological sites extend beyond the portions identified in this REF. The proposal would also provide 
an opportunity to increase understanding and knowledge of Aboriginal cultural heritage within the study 
area through salvage and excavation.  

6.5.4 Safeguards and management measures  

The following mitigation measures would be implemented to minimise potential impacts on Aboriginal 
heritage. 

Environmental safeguards Responsibility Timing 

A whole of site Aboriginal heritage impact permit would be 
obtained prior to the commencement of works. 

RMS Pre-construction 

A program of archaeological salvage would be undertaken in 
accordance with the requirements of PACHCI and the AHIP 
approval. 

RMS Pre-construction 
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Environmental safeguards Responsibility Timing 
An Aboriginal heritage management plan would be prepared and 
incorporated into the CEMP. The plan would include (but not be 
limited to) the following: 

 A sensitive areas map which clearly identifies the exclusion 
zones 

 Fencing to control access during construction to the 
exclusion zones 

 An environmental risk assessment to determine potential 
risks for discrete work elements or activities likely to affect 
significant heritage elements 

 Specific mitigation measures to avoid risk of harm 

 A process to communicate risk and responsibilities through 
environmental awareness training 

 A stop works procedure in the event of actual or suspected 
potential harm to a heritage feature/place 

 All measures recommended in the CHAR and AHIP, 
including notification requirements 

 Site training and induction. 

Construction 
contractor 

Pre-construction 

Stakeholders would continue to be consulted in accordance with 
the RMS PACHCI procedure. This would include consultation 
regarding potential naming of bridges in the proposal to reflect 
local Aboriginal cultural heritage. 

RMS Pre-construction 

During construction works, all archaeological sites located 
outside of the construction site boundary are to be identified as 
exclusion zones so that these areas can be avoided. 

Construction 
contractor 

Construction 

In the event of an unexpected find of an Aboriginal heritage item 
(or suspected item) work would cease in the affected area and 
RMS unexpected finds procedure (RMS, 2012) would be 
implemented.  

Construction 
contractor 

Construction 

6.6 Non-Aboriginal heritage  

6.6.1 Methodology 

A desktop assessment was undertaken on 9 March 2012 including searches of the following databases, 
heritage lists and registers for sites within the suburbs of Schofields, Rouse Hill, Riverstone and The 
Ponds: 

 Australian Heritage database (National Heritage List, Commonwealth Heritage List and Register of 
the National Estate) 
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 NSW State Heritage Register 

 State authority Section 170 registers (including but not limited to Transport for NSW, Roads and 
Maritime Services, Delta Electricity, Energy Australia and RailCorp) 

 Blacktown City Council Local Environmental Plan (Urban Areas) 1988 

 Sydney Regional Environmental Plan 19.  

Copies of the database search results are located in Appendix E. 

6.6.2 Existing environment 

History 

By 1792, European settlement was spreading into the Parramatta region with a series of land grants 
being issued in 1791 and 1792. In 1810 land grants were offered by Governor Macquarie to Lieutenant 
O’Connell who settled in the area, naming it Riverstone Farm (the remnants of which are within the 
northeast quadrant of the North West Growth Centre). In 1815, further areas within the North West 
Growth Centre where given to Joseph Bigg and John Fopp. In the 1830s, Fopp subsequently sold his 
property onto John Schofields (hence the name of the area) (Blacktown City Council, 2012). 

From the 1840s, most of the larger properties in the North West Growth Centres were subdivided into 
smaller farms and used for cattle grazing, dairy farming, grape-growing and wine-making. Early 
agricultural activity was concentrated along the major waterways of the area where as grazing livestock 
occurred on the vast tracts of land away from the major watercourses (Blacktown City Council, 2012). 

With the expansion of the Sydney region and population, residential development moved inland from the 
coast and rivers, particularly in the mid-late twentieth century. The development of the Western Railway in 
1861 and 1862 provided a catalyst for this expansion (Blacktown City Council, 2012). 

The mid-late nineteenth century and the postwar period (after 1940) were particularly intensive phases in 
residential development on the Cumberland Plains, with settlement expanding into previously uncleared 
land. The shire of Blacktown was developed in 1906. The population in the post war period dramatically 
increased which brought with it the development of transport and commercial facilities which has 
intensified through to modern day (Blacktown City Council, 2012). 

Search results 

The heritage database search results for the suburbs of Schofields, Rouse Hill, The Ponds and 
Riverstone are summarised in Table 6-34. Field surveys of the study area were conducted on 27 May 
2011 and 17 January 2012 to investigate potential for any archaeological sites. No sites were identified 
within the study area during the surveys. 

Table 6-34 Non-Aboriginal heritage items 

Search Results Location of items  

Australian 
Heritage 
Database 

Two sites are listed in Rouse Hill 
and one in Schofields.  

There are no heritage items listed on the 
Australian Heritage Database that are within 
or immediately adjacent to the proposal site. 
The closest listed heritage item is about 600 
metres to the south of the proposal. 
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Search Results Location of items  

State Heritage 
Register 

There was three heritage items 
listed in Rouse Hill and one in 
Riverstone.  

There are no heritage items listed on the State 
Heritage Register within or immediately 
adjacent to the proposal site. The closest 
State heritage item is Rouse Hill House and 
Farm, about two kilometres north of the 
proposal. 

Authorised Interim 
Heritage Order 

No items on this register were 
recorded within Schofields, 
Rouse Hill, Riverstone or The 
Ponds.  

N/A  

S.170 Register A total of two heritage items are 
listed on this register within 
Riverstone. Both items are listed 
by the Department of Planning 
and Infrastructure.  

There are no heritage items listed on the s.170 
Register within or immediately adjacent to the 
proposal. The two heritage items are located 
over two kilometres north and north-west of 
the proposal.  

Blacktown Local 
Environmental 
Plan 1988 

One item is located in Rouse Hill 
and 39 in Riverstone.  

There are no heritage items listed under the 
LEP that are located within or immediately 
adjacent to the proposal site. The closest 
heritage item is Hebe Farm, which is located 
about 1.5 kilometres north of the proposal.  

Sydney Regional 
Environmental 
Plan 19 

A total of three heritage items 
are listed under the REP 19. 
Two are located in Riverstone 
and one in Schofields.  

There are no heritage items listed in the REP 
that are located within or immediately adjacent 
to the proposal. The closest heritage item is 
Hebe Farm which is located about 1.5 
kilometres north of the proposal.  

6.6.3 Potential impacts 

The proposal would have no direct impacts on listed non-Aboriginal heritage items as none are located 
within or immediately adjacent to the proposal site. 

During construction there is the potential to impact previously unknown non-Aboriginal heritage items, 
however given the high level of disturbance where works would be undertaken, it is considered unlikely 
that this would occur.  

6.6.4 Safeguards and management measures 

Environmental safeguards Responsibility Timing 

In the event of an unexpected find of a non-Aboriginal heritage item 
(or suspected item) work would cease in the affected area and RMS 
unexpected finds procedure would be implemented. 

Construction 
contractor 

Construction 

6.7 Traffic and access 
A traffic report was prepared by Parsons Brinckerhoff in March 2012 for the proposal that included traffic 
modelling of key intersections that would be affected by the proposal. A copy of this report is provided in 
Appendix J and summarised below. 
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6.7.1 Existing environment 

Existing road network 
Schofields Road is a two-lane, two-way rural road providing an east-west connection between Windsor 
Road and Railway Terrace. A description of Schofields Road and the adjoining roads is provided in 
section 3.2. The majority of roads surrounding the proposal site are local and sub-arterial roads servicing 
residential properties. The nearest arterial road is Windsor Road about 1.6 kilometres to the east. The M7 
Motorway links the M2 Motorway with the M4 Motorway and M5 Motorway and is located half way 
between Schofields Road and Blacktown (about five kilometres from the proposal). 

Current traffic volumes 
Mid-block traffic counts (midway between intersections) were undertaken by RMS in May 2009 for use in 
the strategic design of Schofields Road. Updated mid-block traffic counts were also carried out along 
specific sections of Schofields Road in January 2011. 

The 2011 traffic count volumes on Schofields Road have been used in this assessment to understand the 
existing traffic situation. The 2011 mid-block levels of service for Schofields Road are also provided in 
Table 6-35. The level of service criteria for mid-block performance is provided in Table 6-37. To calculate 
the mid-block level of service, a factor of 0.5 is applied to the two hour interval mid-block peak traffic 
volumes, as the mid-block level of service criteria are based on one hour intervals. 

Table 6-35 2011 mid-block traffic volumes and level of service 

Direction Volume 
7-9am 

Level of service 
7-9am 

Volume 
4-6pm 

Level of service 
4-6pm 

Average annual 
daily traffic 

Between Tallawong Road and Hambledon Road 

Eastbound 681 B 745 B 4635 

Westbound 544 B 1022 C 5090 

Total 1225 - 1767 - 9725 

Between Hambledon Road and Alex Avenue 

Eastbound 546 B 459 B 3265 

Westbound 355 A 732 B 3535 

Total 901 - 1191 - 6800 

 

Heavy vehicles 
During traffic count surveys, heavy vehicles accounted for about five to eight per cent of all daily traffic 
volume along Schofields Road (refer Table 6-36). 
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Table 6-36 Percentage of heavy vehicles   

Road segment Direction Percentage of 
heavy vehicles 

Average daily 
heavy vehicles   

Schofields Road between Tallawong Road 
and Hambledon Road 

Eastbound 5.7% 264 

Westbound 5.4% 274 

Schofields Road between Hambledon Road 
and Alex Avenue 

Eastbound 7.4% 241 

Westbound 5.0% 176 

Existing key intersections 
Key intersections within the proposal site are described in section 3.2.2 and include: 

 Hambledon Road/Schofields Road intersection 

 Boundary Road/Alex Avenue intersection 

 Junction Road/Schofields Road intersection 

 Railway Terrace/Schofields Road intersection.  

The assessment of intersection and mid block performance is based on criteria outlined in Table 6-37 as 
defined in the RMS’ Guide to Traffic Generating Developments (RTA, 2002). These criteria are ‘average 
vehicle delay’ and ‘level of service’. 

Level of service is a basic performance parameter used to describe the operation of an intersection. 
Levels of service range from A (indicating good intersection operation) to F (indicating over saturated 
conditions with long delays and queues). Level of service takes in to account factors such as speed and 
travel time, freedom to manoeuvre, traffic interruptions, comfort and convenience, volume/capacity ratios, 
terrain types, proportion of heavy vehicles and road gradients (Austroads, 2009). 

For intersections, the level of service criteria are related to the average waiting time of a vehicle at the 
intersection (seconds per vehicle).  

Table 6-37 Level of service criteria for intersections and mid-blocks 

Level of 
service 

Intersections Mid-block 

Average delay per 
vehicle (sec/veh) 

Traffic 
signals/roundabouts 

Give way/stop 
signs 

One lane 
(veh/h) 

A Less than 14 Good operation Good 200 

B 15 to 28 Good with acceptable 
delays and spare capacity 

Acceptable delays 
and space 
capacity 

380 

C 29 to 42 Satisfactory Satisfactory, but 
accident study 
required 

600 
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Level of 
service 

Intersections Mid-block 

Average delay per 
vehicle (sec/veh) 

Traffic 
signals/roundabouts 

Give way/stop 
signs 

One lane 
(veh/h) 

D 43 to 56 Satisfactory but operating 
near capacity 

Near capacity and 
accident study 
required 

900 

E 57 to 70 At capacity and incidents 
will cause excessive 
delays; roundabouts 
required other control mode 

At capacity and 
required other 
control mode 

1,400 

F > 70 Unsatisfactory and requires 
additional capacity 

Unsatisfactory and 
requires other 
control mode 

> 1,400 

 

The existing level of service for intersections along Schofields Road has not been modelled for this REF. 
Existing mid-block levels of service (refer Table 6-35) indicate that Schofields Road currently operates 
under capacity to the extent that the intersections would also operate under capacity. The justification for 
the proposal is not to address an existing inadequate level of service, rather it is to facilitate development 
and access to the North West Growth Centre. Schofields Road is currently a rural road serving a different 
function to what is required for redevelopment of the North West Growth Centre. Assessing future traffic 
impacts by comparing the existing level of service of Schofields Road with the proposal operating within a 
fully developed North West Growth Centre is of little value. Therefore, the REF has modelled the build 
and no-build traffic scenarios for 2016 as a base case to assess future traffic impacts. 

Crash history 
Based on accident analysis of Schofields Road, a total of 25 crashes occurred between Tallawong Road 
and Railway Terrace from 2005 to 2009. Fourteen crashes occurred at the intersection of Schofields 
Road and Hambledon Road, five of which caused injury. Seven crashes resulted in an 'off-carriageway' 
occurrence, four crashes were intersection related and three crashes were rear end type collisions. 

Parking 
No formal on street parking is located along Schofields Road however informal parking is permitted on 
the roadside verge.   

The car parking associated with the new Schofields Railway Station provides 230 car spaces. Of this, 120 
spaces are accessed from Bridge Street and 110 are accessed from Railway Terrace. 

Buses 
The existing low density population in the area is currently serviced by infrequent bus services. Existing 
usage patterns indicate that a comparatively high proportion of trips are undertaken to regional 
destinations, mainly the south-eastern parts of the Blacktown local government area (RTA, 2011). In the 
northwest of the Blacktown local government area, which includes the proposal site, about 80 per cent of 
trips are by car, with levels of public transport usage the lowest in Sydney (RTA, 2011). 

The limited bus services in the area run generally along the main arterial roads. However, Busway 
operates services T75 and 742 (Blacktown to Rousehill) that run partially down Schofields Road linking 
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Schofields Railway Station with Windsor Road (and then destinations such as Blacktown and 
Parramatta). 

The frequency of bus services with routes directly to the area is about 10 per day. Bus routes to 
residential areas such as Quakers Hill to the south and regional routes such as the Parramatta to Rouse 
Hill Transit way, are of a higher service frequency. School buses also run in this area. 

There are currently no bus stops along the section of Schofields Road where the proposal is located.  

Railway 
The CityRail Blacktown to Richmond Railway Line serves the area at half hour intervals with stations at 
Schofields, Riverstone and Vineyard. 

The new Schofields Railway Station is located on Railway Terrace adjacent to the western end of the 
proposal.  

Pedestrians and cyclists 
There are no dedicated pedestrian or cycle paths located along Schofields Road and provision for cyclists 
and pedestrians are limited in the area. Shared pedestrian/cycle paths are provided along Windsor Road 
and the M7 Motorway. 

6.7.2 Potential impacts 

Construction 
During construction of the proposal, potential impacts on the existing road network may occur as a result 
of the following: 

 Movement of construction vehicles to and from the site 

 Changes to lane and intersection layouts 

Potential impacts caused by construction vehicle traffic and construction activities may include: 

 Increased travel times due to reduced speed limit around the construction site 

 Increased travel times due to truck and vehicle movements on local roads 

 Temporary partial or complete closure of roads, lanes and altered property accesses 

 Potential for detours and alternative routes causing an increase in traffic volumes on local roads 

 Change in road configuration during construction which could lead to further delays and motorist 
confusion. 

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 equipment, material delivery and earthworks. These 
movements have the potential to cause disruptions or delays to local traffic  

It is anticipated that about 60 heavy vehicles would access the site daily during the busiest construction 
phase and a further 40 to 60 smaller vehicles would access the site per day as construction workers start 
and end their shifts. The majority of these heavy and light vehicles to and from the site would be via 
Windsor Road which provides access to the M7 Motorway. 
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According to previous traffic data, there is on average 400 to 550 heavy vehicles per day along different 
sections of Schofields Road. Therefore, the additional truck movements during construction are unlikely 
to have a significant impact on Schofields Road. The cumulative impacts of these truck movements and 
other projects in the area are discussed in section 6.16. 

Construction staging, as discussed in section 3.5.1, would provide at least one trafficable lane in each 
direction throughout construction. Lane and road closures would only be acceptable for very short 
duration works and a reasonable level of capacity would be ensured along Schofields Road 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. 

Veron Road would be the primary construction access for underpass excavation works west of the 
Richmond Railway Line. This would occur during the first stage of construction of the proposal and is 
likely to involve general construction vehicle access to the site, including crane access for bridge 
construction. Most construction movements relating to these excavation works would be within the 
corridor, as excavated material is proposed to be temporarily stockpiled at an identified site between 
Bridge Street and Veron Road. 

Once the underpass is excavated, spoil would be transferred from the temporary stockpile site west of 
Richmond Railway Line to other identified stockpile sites and fill areas in the eastern section of the 
proposal. This is expected to occur via the proposal corridor, much of which would be off-line to the 
existing road network during the first stage of the proposal construction works. Similarly, when stage two  
works for the proposal commence, traffic would be switched to the recently completed first stage works, 
allowing construction access off-line via the existing road corridor. 

The potential impacts on local traffic are considered low given the estimated increase in traffic volume 
during construction and the current performance of the key intersections assessed in this section. 
Furthermore, the use of the existing road alignment for through traffic would enable the construction of 
large parts of the proposal off-line. Any potential impacts on local traffic would be minimised through the 
implementation of a traffic management plan.  

Parking 
During construction, the proposal would result in the loss of informal parking along Schofields Road. The 
existing use of informal parking along Schofields Road is minimal and suitable parking is available in the 
surrounding areas.  

Staging plans have been developed to maintain access to Schofields Railway Station car parks 
throughout construction.   

Construction workers would be provided with adequate parking within the construction compounds. 

Property and local road access 
The proposal would result in impacts to property access for some individual properties as works progress 
along Schofields Road as a result of restrictions to left-in/left-out only traffic movements. An interim U-turn 
strategy has been developed to minimise the distance of the detour arrangement. The staging of 
construction would reduce the impact on individual properties as works would progress along Schofields 
Road.  

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.  
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A traffic management plan would be developed to minimise any traffic and access disruptions, such as 
potential temporary U-turn facilities to allow for traffic movements to and from properties with only left-
in/left-out access.  

Access to Schofields Railway Station would be maintained at all times during construction. Construction 
may also result in minor traffic delays to St Joseph’s Primary School on Alex Avenue and Schofields 
Primary School on Junction Road, particularly during AM and PM peak periods. 

Public transport 
The proposal is not anticipated to substantially impact on public transport during construction. Existing 
bus services would experience the same potential impacts discussed above in terms of impacts to the 
existing road network. These impacts may include increased travel times and minor delays. 

Bus services would continue to use Schofields Road during the construction phase however minor 
detours maybe required. There are currently no bus stops along Schofields Road where the proposal is 
located. If detours are required, consideration would be given to providing additional bus stops to avoid 
increasing walking distances for commuters. Construction activities might also impact on bus services by 
reducing speeds, causing delays. 

Construction of the proposal would not impact on the operation of the Richmond Railway Line. 

Pedestrian and cyclists 
Construction may potentially impact informal movements along Schofields Road through lane closures 
and potential detours affecting informal routes. These impacts are considered minimal due to the low 
number of pedestrian and cyclist movements in the area and the presence of formal paths beyond the 
proposal site. Nonetheless, pedestrian and cyclist access would be maintained. 

Operation 

Road safety 
The North West Growth Centre is currently being redeveloped to cater for an additional 200,000 people. 
As Schofields Road is currently a rural road in poor condition, and given the large volume of anticipated 
traffic growth, any comparison between the current safety performance of Schofields Road and the safety 
performance of the proposal would not be meaningful. Nonetheless, the upgrade of Schofields Road to a 
transit boulevard would result in many road safety improvements including: 

 Signalised pedestrian crossings at key intersections 

 Turning lanes at all signalised intersections 

 Improved road pavement and alignment 

 Wide medians with mid-block pedestrian refuges 

 Off road shared cyclist and pedestrian paths 

 Improved clear zones for errant vehicles 

 Posted speed limit of 70 km/h 

 Improved flood immunity. 
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Traffic volumes 
Broadly, two scenarios have been considered to assess the potential traffic impacts of the proposal, the 
initial build and the ultimate build. The initial build scenario is the proposal and caters for traffic forecast to 
2026. The initial build allows for upgrading to two lanes in each direction with a wide median. The wide 
median would allow for future widening to three lanes in each direction, which is referred to as the 
ultimate build. The ultimate build scenario caters for traffic forecast to 2036. The benefits of this staged 
development approach include: 

 A design appropriate to the level of traffic congestion 

 Deterring motorists from speeding by removing areas of road beyond what is needed 

 Deferring project costs, allowing the allocation of available funds to address other safety and 
congestion issues on the adjoining road network. 

The traffic forecasts for 2016 are also considered to provide a base line traffic scenario (time of proposal 
opening). The ‘build’ (upgrade of Schofields Road) and the ‘no-build’ (no upgrade of Schofields Road) are 
modelled for the 2016 and 2026 traffic forecasts. Only the build scenario is modelled for the 2036 traffic 
forecast. Descriptions of each scenario are as follows:  

 The 2016 ‘no-build’ case assumes the proposal is not built 

 The 2016 ‘build’ case assumes the proposal is built with connections to existing roads and provides 
traffic projections for time of opening 

 The 2026 ‘no-build’ case assumes the proposal has not been built but does assume Schofields 
Precinct development access from Veron Road to Railway Terrace via an interim two lane connection 
under the railway overpass 

 The 2026 ‘build’ case assumes operation of the proposal with local road connections, 10 years from 
the year of opening 

 The 2036 ‘build’ case assumes ultimate development (three lanes in each direction along Schofields 
Road) and employment for the North West Growth Centre. 

Mid-block traffic volumes and mid-block levels of service for the 2016 and 2026, build and no build 
scenarios are shown in Table 6-38.The modelling indicates that in 2026 there would be higher volumes of 
vehicles on all sections of Schofields Road if the proposal was to proceed (assuming Schofields Road 
upgrade Stage 1 and 3 are also complete). As a result of the proposal proceeding, Schofields Road 
would create a major east west link and would increase the volume of traffic using the road. While the 
volume of traffic would increase, the proposal would compensate by increasing capacity, resulting in an 
improvement in the level of service.  

Table 6-38 Projected mid-block traffic volumes and level of service for 2016 and 2026 ‘build’ and 
‘no-build’ scenarios 

Scenario Direction 7-9am 
volume 

7-9am LoS 4-6pm 
volume 

4-6pm LoS Daily 
volume 

Tallawong Road to Hambledon Road 

2016 No-build 
EB1 

WB2 2363 
C 
D 

4454 
E 
E 

22,155 
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Scenario Direction 7-9am 
volume 

7-9am LoS 4-6pm 
volume 

4-6pm LoS Daily 
volume 

2016 Build 
EB 
WB 

2603 
A 
A 

4511 
B 
B 

23,121 

2026 No-build 
EB 
WB 

3084 
D 
D 

3281 
D 
E 

20,686 

2026 Build 
EB 
WB 

4202 
B 
B 

4454 
B 
B 

28,132 

Hambledon Road to Alex Avenue 

2016 No-build 
EB 
WB 

987 
B 
B 

3621 
E 
E 

14,976 

2016 Build 
EB 
WB 

1232 
A 
A 

3822 
B 
B 

16,426 

2026 No-build 
EB 
WB 

2386 
D 
D 

2639 
D 
D 

16,331 

2026 Build 
EB 
WB 

3304 
B 
A 

3621 
B 
B 

22,507 

Alex Avenue to Railway Terrace 

2016 No-build 
EB 
WB 

883 
B 
B 

985 
B 
B 

6071 

2016 Build 
EB 
WB 

1106 
A 
A 

1177 
A 
A 

7420 

2026 No-build 
EB 
WB 

1405 
C 
C 

1560 
C 
C 

9636 

2026 Build 
EB 
WB 

2069 
A 
A 

2321 
A 
A 

14,268 

Railway Terrace to Veron Road 

2016 No-build 
EB 
WB 

N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

N/A 

2016 Build 
EB 
WB 

853 
A 
A 

946 
A 
A 

5847 

2026 No-build 
EB 
WB 

910 
B 
B 

971 
B 
B 

6113 

2026 Build 
EB 
WB 

1546 
A 
A 

1791 
A 
A 

10,845 

Notes:  

1. Eastbound 

2. Westbound 
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Intersection performance – 2016 and 2026 initial build 
The intersection arrangements of the proposal would be constructed to cater for traffic congestion until 
2026. A summary of the proposal’s intersection arrangements is provided in section 3.4.2.  

Table 6-39 provides an assessment of each intersections performance at 2026 for both the AM and PM 
peak periods. Table 6-39 indicates that all intersections would operate at a satisfactory level of service or 
at near capacity level of service for the initial build scenario in 2026. 

Table 6-39 suggests the ‘no-build’ 2026 scenario performs better than the ‘build’ 2026 scenario (with the 
exception of Schofields Road). This is because both traffic scenarios assume the North West Growth 
Centre road network is fully developed by 2026. The key difference is the ‘no-build’ scenario assumes the 
proposal is not developed whereas the ‘build’ scenario assumes the proposal is developed. The 
consequence is that there would be less traffic on Schofields Road for the ‘no-build’ scenario 
complemented with increased traffic on the surrounding local road network as the traffic naturally 
compensates for Schofields Road and its key intersections not being upgraded. The 2026 ‘build scenario’ 
would alleviate traffic from the surrounding local road network thereby improving safety and access for 
the North West Growth Centre at 2026.   

Table 6-39 Intersection performance for 2016 and 2026 ‘build’ and ‘no-build’ scenarios 

Scenario Peak Degree of 
saturation 1 

Average 
delay (s) 

Level of 
service 

Queue length 
2 (m) 

Hambledon Road/Schofields Road 

2016 No-build 
AM 
PM 

0.98 
>1.0 

60 
>100 

E 
F 

126 
515 

2016 Build 
AM 
PM 

0.63 
0.66 

38 
39 

C 
C 

111 
125 

2026 No-build 
AM 
PM 

>1.0 
>1.0 

>100 
>100 

F 
F 

>1000 
>1000 

2026 Build 
AM 
PM 

0.9 
0.9 

50 
50 

D  
D 

214 
206 

Boundary Road/Alex Avenue 

2016 No-build 
AM 
PM 

0.16 
0.18 

13 
13 

A 
A 

8 
9 

2016 Build 
AM 
PM 

0.16 
0.20 

23 
25 

B 
B 

35 
43 

2026 No-build 
AM 
PM 

0.78 
0.68 

30 
34 

C 
C 

53 
62 

2026 Build 
AM 
PM 

0.5 
0.64 

39 
42 

C  
C 

100 
133 
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Scenario Peak Degree of 
saturation 1 

Average 
delay (s) 

Level of 
service 

Queue length 
2 (m) 

Junction Road/Schofields Road 

2016 No-build 
AM 
PM 

0.13 
0.15 

12 
11 

A 
A 

6 
7 

2016 Build 
AM 
PM 

0.21 
0.24 

33 
35 

C 
C 

41 
46 

2026 No-build 
AM 
PM 

0.27 
0.31 

16 
19 

B 
B 

15 
19 

2026 Build 
AM 
PM 

0.3 
0.35 

27 
28 

B  
B 

75 
83 

Railway Terrace/Schofields Road 

2016 No-build 
AM 
PM 

0.64 
0.71 

12 
13 

A 
A 

51 
72 

2016 Build 
AM 
PM 

0.42 
0.38 

42 
40 

C 
D 

80 
77 

2026 No-build 
AM 
PM 

>1.0 
>1.0 

>100 
>100 

F 
F 

>1000 
>1000 

2026 Build 
AM 
PM 

0.57 
0.59 

42 
44 

C  
D 

139 
132 

Veron Road/Schofields Road 

2016 No-build 
AM 
PM 

0.1 
0.09 

9 
9 

A 
A 

3 
3 

2016 Build 
AM 
PM 

0.44 
0.40 

36 
37 

C 
D 

60 
60 

2026 No-build 
AM 
PM 

0.55 
0.49 

12 
12 

A 
A 

36 
21 

2026 Build 
AM 
PM 

0.57 
0.79 

39 
47 

C 
D 

80 
109 

Note: 1. Degree of saturation of an intersection is a measure of how much demand it is experiencing compared to its total capacity  

2. Queue length includes all approaches  

Intersection performance – wider traffic network  
The proposal would result in the redistribution of traffic due to extending Schofields Road from Railway 
Terrace to Veron Road, and the safety need to prohibit right turn movements on Grange Avenue and 
install traffic control signals at the Richmond Road/South Street intersection. The analysis of impacts to 
the wider traffic network is provided in Table 6-40 and assumes the proposal has been built, Schofields 
Road upgrade Stage 3 has not been built and Westminster Bridge (to the north of the Railway Terrace 
intersection) remains open. 
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Table 6-40 Intersection performance 2016 and 2026 ‘build’ and ‘no-build’ scenarios 

Scenario Peak Degree of 
saturation 

Average 
delay (s) 

Level of 
service 

Queue length1 (m) 

Railway Terrace/Westminster Street intersection 

2016 No-build 
AM 
PM 

0.95 
0.85 

62 
44 

E 
D 

80 
48 

2026 No-build 
AM 
PM 

3.95 
6.13 

2715 
4685 

F 
F 

1492 
2018 

2026 Build 
AM 
PM 

4.16 
6.18 

2910 
4727 

F 
F 

1523 
1992 

Veron Road/Argowan Road intersection 

2016 No-build 
AM 
PM 

0.05 
0.07 

6 
7 

A 
A 

2 
2 

2026 No-build 
AM 
PM 

0.36 
0.56 

9 
11 

A 
A 

12 
32 

2026 Build 
AM 
PM 

0.39 
0.55 

9 
11 

A 
A 

15 
32 

Grange Avenue and Argowan Road intersection 

2016 No-build 
AM 
PM 

0.22 
0.19 

11 
11 

A 
A 

6 
9 

2026 No-build 
AM 
PM 

0.33 
0.47 

12 
11 

A 
A 

20 
38 

2026 Build 
AM 
PM 

0.37 
0.48 

13 
11 

A 
A 

24 
41 

Grange Avenue/Carnarvon Road intersection 

2016 No-build 
AM 
PM 

0.21 
0.36 

13 
14 

A 
A 

7 
13 

2026 No-build 
AM 
PM 

0.66 
1.4 

35 
404 

C 
F 

10 
536 

2026 Build 
AM 
PM 

0.65 
1.04 

39 
111 

C 
F 

14 
124 

Carnarvon Road/South Street intersection 

2016 No-build 
AM 
PM 

0.16 
0.11 

10 
9 

A 
A 

7 
5 

2026 No-build 
AM 
PM 

0.21 
0.21 

11 
11 

A 
A 

10 
7 
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Scenario Peak Degree of 
saturation 

Average 
delay (s) 

Level of 
service 

Queue length1 (m) 

2026 Build 
AM 
PM 

0.29 
0.32 

12 
11 

A 
A 

14 
10 

Richmond Road/Grange Avenue intersection 

2016 No-build 
AM 
PM 

>1 
>1 

>100 
>100 

F 
F 

>1000 
>1000 

Richmond Road/South Street intersection 

2016 No-build 
AM 
PM 

>1 
>1 

>100 
>100 

F 
F 

>1000 
>1000 

 

The intersection modelling results in Table 6-40 show that for level of service there would be minimal or 
no difference between the 2026 build and no build scenarios at the following intersections: 

 Railway Terrace/Westminster Street intersection 

 Veron Road/Argowan Road intersection 

 Grange Avenue/Argowan Road intersection 

 Carnarvon Road/South Street intersection. 

For the Grange Avenue/Carnarvon Road intersection, modelling results suggest the 2026 build scenario 
would operate at a slightly better level of service when compared to the 2026 no build scenario.    

Richmond Road/Grange Avenue intersection 

The modelling results show the intersection operates unsatisfactorily with level of service F during the AM 
and PM peaks for the 2016 no-build scenario. If Richmond Road upgrade does not precede construction 
of the proposal, it is recommended that right turn movements be prohibited in and out of Grange Avenue. 
Modelling results indicate this would be necessary to improve operation of this intersection. This would 
need to be complemented with signalisation of the Richmond Road/South Street intersection discussed 
below. 

Richmond Road/South Street intersection 

The modelling results show the intersection operates unsatisfactorily with level of service F during the AM 
and PM peaks for the 2016 no-build scenario. Should the proposal precede the planned Richmond Road 
upgrade, it is recommended that the intersection become signalised as part of the proposal. 

Grange Avenue/Carnarvon Road intersection 

The Grange Avenue/Carnarvon Road intersection currently operates at a level of service A and in 2026 
would operate at a level of service C for the no-build scenario.  

The initial build arrangement for the Grange Avenue/Carnarvon Road intersection would include minor 
intersection improvement with the addition of a single 50 metre right turn lane on the Carnarvon Road 
southern approach. Such an arrangement would provide better performance at this intersection when 
compared to the no-build scenario.  
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However, the Schofields Road upgrade Stage 3 (Veron Road to Richmond Road), which is currently 
earmarked for opening in 2021, would negate the requirement to upgrade this intersection. In the interim, 
RMS would monitor the performance of this intersection to ensure it operates at a satisfactory level of 
service. 

Intersection performance and traffic volume - ultimate build and development scenario  
The ability of key intersections to cater for ultimate traffic forecasts was investigated for both the AM and 
PM peak periods using traffic modelling software (SIDRA). A summary of the traffic volumes and 
intersection performance in the 2036 ultimate build scenario are provided in Table 6-41. This scenario 
has been analysed under ‘ultimate’ traffic conditions for 2036, which conservatively assumes full 
employment and development of the North West Growth Centre.  

Table 6-41 Intersection performance and traffic volumes for the ultimate build 2036 

Intersection Peak Traffic 
volume 
(veh/h) 

Degree of 
saturation 

Average  
delay 
(seconds) 

Level of 
service 

Queue 
length2 (m) 

Hambledon 
Road/Schofields Road 

AM 

PM 

5084 

5346 

0.91 

1.00 

47 

49 

D 

D 

170 

203 

Boundary Road/Alex 
Avenue 

AM 

PM 

3629 

3770 

0.75 

0.82 

44 

46 

D 

D 

196 

198 

Junction 
Road/Schofields Road 

AM 

PM 

2681 

2884 

0.48 

0.80 

34 

45 

C 

D 

104 

146 

Railway 
Terrace/Schofields 
Road 

AM 

PM 

4663 

4901 

0.85 

0.84 

50 

49 

D 

D 

229 

238 

Veron 
Road/Schofields 
Road1 

AM 

PM 

3665 

3824 

0.81 

0.72 

45 

41 

D 

C 

161 

142 

Notes: 1. The Veron Road/Schofields Road intersection would be created as a result of the proposal 

2. Queue length includes all approaches 

Modelling for the ultimate build scenario indicates the Hambledon Road/Schofields Road, Boundary 
Road/Alex Avenue and Railway Terrace/Schofields Road intersections would operate at near capacity 
during the AM and PM peak hours with an overall acceptable level of service D. The Junction 
Road/Schofields Road intersection would operate satisfactorily with an overall good level of service C 
during the AM peak hour and an overall acceptable level of service D in the PM peak hour. The Veron 
Road/Schofields Road intersection would operate at near capacity with an overall level of service D 
during the AM peak hour and satisfactorily with an overall good level of service C in the PM peak hour. 

Mid-block level of service - ultimate scenario  

Table 6-42 presents results on the ultimate development scenario and includes Sydney traffic forecast to 
2036, and conservatively assumes ultimate development of the North West Growth Centre. The 
modelling indicates that Schofields Road would operate at an acceptable level between levels of service 
B and D. 
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Table 6-42 Midblock level of service for ultimate traffic scenario 2036 

Mid-block location Traffic volumes Level of 
service 

7-9am peak  4-6pm peak Daily 

Tallawong Road to Hambledon Road 6548 6950 44000 D 

Hambledon Road to Alex Avenue 5747 5973 38000 C 

Alex Avenue to Railway Terrace 3878 4139 28000 B 

Railway Terrace to Veron Road 4792 4986 32000 B 

Parking 
The proposal does not include provision for on-street parking during operation. As the current use of 
informal parking along Schofields Road is limited, the resulting impact on parking in the locality of the 
proposal is anticipated to be minimal. Blacktown City Council is the responsible authority for maintenance 
of informal parking along Railway Terrace. 

 The surrounding local road network would be designed to cater for on-street parking.   

Pedestrians and cyclists 
The proposal includes a 3.5 metre wide shared user path on each side of the road. With the exception of 
Schofields Farm Road (which is a left-in/left-out), all intersection crossings are proposed as signalised 
crossings for the safety of pedestrians and cyclists. 

Median pedestrian refuges would be provided midway between intersections. These crossings would 
include pram ramps and pedestrian refuges and have the potential to be upgraded to signalised crossings 
in the future should Schofields Road be further upgraded. 

This would result in an improvement to pedestrian and cyclist movements along Schofields Road from the 
current situation.  

Buses 
The proposal would not require relocation of any existing bus stops. New bus stops are proposed on the 
departure side of intersections to both facilitate ease of buses re-entering the traffic stream and for the 
safety of pedestrians (ie encouraging pedestrians to walk to the signalised crossing rather than in front of 
the bus).  

The installation of traffic signals along Schofields Road may increase bus travel times however existing 
bus routes would be unchanged by the proposal. The proposal has been designed to meet the needs of a 
strategic bus corridor. .  

During detailed design the proposal would also take into consideration the North West Growth Centre Bus 
Servicing Strategy (Transport for NSW, 2012) which is currently being updated. This plan defines the 
long-term bus network for the North West Growth Centre. 

Private property access 
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. U-turn facilities are proposed to allow travel in the 
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other direction for vehicles accessing private properties. The proposed u-turn arrangements are 
described within section 3.4.7 and shown in Figure 1-1. 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. 

6.7.3 Safeguards and management measures 

Environmental safeguards Responsibility Timing 

A detailed traffic management plan would be prepared in 
accordance with the RTA’s Traffic Control at Work Sites (RTA, 
2010a) and RTA 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.  

Construction 
contractor  

Pre-construction 

The traffic management plan would include such measures as 
provision of safe access points to work areas from the adjacent 
road network, safety barriers where necessary, impose 
temporary speed restrictions when necessary, maintain 
adequate sight distance and display prominent warning 
signage. The traffic management plan would be reviewed 
where complaints are received. 

Construction 
contractor  

Pre-construction 

The traffic management plan is to include measures to 
minimise heavy vehicle usage on local roads. 

Construction 
contractor 

Pre-construction 

RMS would consult with bus companies prior to construction to 
minimise impacts on bus transport. 

RMS Pre-construction 

Approval for road occupancy would be obtained for any lane 
closures or road traffic changes. 

Construction 
contractor  

Pre-construction 

If Richmond Road upgrade does not precede the construction 
of this proposal, right turn movements would be prohibited in 
and out of Grange Avenue and the Richmond Road/South 
Street intersection would be signalised in accordance with the 
Richmond Road upgrade REF. 

RMS Pre-construction  

The community would 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 Pre-construction 
and 
construction 

Access to Schofields Railway Station car park facilities would 
be maintained throughout construction of the proposal.   

Construction 
contractor  

Construction 

Pedestrian and cyclist access would be maintained throughout 
construction of the proposal. 

Construction 
contractor  

Construction 
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Environmental safeguards Responsibility Timing 

The traffic management plan would be implemented 
throughout construction and would ensure access to Richmond 
Railway Station is maintained during the morning and 
afternoon peak periods. 

Construction 
contractor  

Construction 

Construction traffic would enter/exit the construction zone only 
in areas designated for this purpose in the traffic management 
plan. 

Construction 
contractor  

Construction 

Property access would be maintained at all times where 
feasible.  

Where changes to access arrangements are necessary, RMS 
would advise owners and tenants and consult with them in 
advance regarding alternate access arrangements. 

Construction 
contractor and 
RMS 

Construction 

6.8 Landscape character and visual amenity  
A Landscape Character and Visual Impact Assessment was prepared by Clouston Associates in March 
2012 for the proposal. A copy of the assessment is provided in Appendix K and a summary is provided 
below. 

6.8.1 Methodology 

The landscape character and visual impact assessment report was prepared in accordance with the 
RMS’s Environmental Impact Assessment Guidance Note – Guidelines for landscape character and 
visual impact assessment (RTA, 2008b). The report defines several landscape character zones and 
assesses the potential landscape character and visual impacts of the proposal. The assessment is based 
upon the sensitivity of a view and the magnitude of the proposal in that view. Sensitivity and magnitude 
are combined to give a visual impact rating as follows: 

 High: The visual impact on these receptors/viewers would require amelioration at the site planning 
stage to allow viewers to continue to enjoy the existing visual amenity.  

 Moderate: The visual impact on these receptors/viewers is at a localised scale and can be mitigated 
at detailed design phase or already has some existing screening or setback that minimises impact.  

 Low: The visual impact on these receptors/viewers is considered low and little or no amelioration is 
needed. 

Project specific landscape and urban design principles have been developed as an integral part of the 
concept design (refer section 3.4.8) and would be further refined during detailed design. The application 
of these landscape and urban design principles are shown on the urban and landscape design concept 
drawings (see Appendix K).  

6.8.2 Existing environment 

Schofields Road currently follows the natural topography which dips at creek crossings and rises gently to 
cross low ridgelines. The creek crossings are identifiable by existing riparian vegetation which is 
degraded from agricultural related activities and urban development.  Remnant woodland vegetation in 
the area is mostly contained to the road verges. 
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The typical cross section of the existing Schofields Road transitions from the hard gravel shoulder of the 
carriageway formation to a vegetated verge of grasses and remnant trees, then to the adjoining property 
beyond the corridor boundary (refer Photo 6-3). This variation between open grassland views and closed 
vegetated corridor contributes to define the character of this typical rural road corridor. 

At the western end of the existing Schofields Road, the Richmond Railway Line and associated rail 
corridor run parallel to Railway Terrace. Within the rail corridor, the rail embankment is about one metre 
high.   

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 
6-6.  

 

Photo 6-3 Schofields Road, looking west 

Landscape character zone 1 – Open farmland 

This zone is characterised by cleared open agricultural fields, pasture land and market gardens. Views 
are expansive from higher points, including views towards the Blue Mountains. Trees found within this 
character zone are either individual or in small groups. Small farms and residential properties are dotted 
through the area. 

Landscape character zone 2 – Woodland 

This character zone is characterised by patches of remnant vegetation, including Cumberland Plain 
Woodland species. In some areas the canopy cover is dens although this is limited to small areas. The 
vegetation filters and screens distant views and creates a sense of enclosure along the road corridor. 
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Landscape character zone 3 – Riparian corridors  

There are four minor creeks that cross the proposal. The riparian vegetation associated with the creek 
lines within this zone is dense and dominant as an element within the landscape. This provides a defined 
edge to the corridor and restricts views, creating an enclosed environment. 

Landscape character zone 4 – Urban development 

At the eastern end of the corridor, between Tallawong Road and Windsor Road, the landuse is already 
changing due to North West Growth development and the residential character is becoming established. 
Eventually this character will be common along Schofields Road however at present this is only within 
area. 
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Figure 6-6 Landscape character zones  
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Viewshed and viewpoints 

Several different visual catchments exist along Schofields Road which are determined by a series of 
topographic ridge lines and vegetation features that divide the landscape and dictate the direction and 
extent of views. The creek valleys contain views to within the valley and along them to the north and 
south. The ridge lines offer the potential for more panoramic views, as they are associated with the 
highest points within the study area, enabling sight lines to the east and west. The views both into and out 
of the corridor are filtered by the presence of vegetation both within and outside the road corridor. The 
undulation of the landform emphasises the screening that the vegetation cover provides, limiting the 
extent to which the viewer can see along the corridor. 

The viewshed and viewpoints for the proposal are shown in Figure 6-7.The viewpoints do not represent 
the entire number of properties likely to be visually impacted by the proposal, but rather gives an 
indication of the typical range of views from properties within 350 metres of the proposal. Forty viewpoints 
from receptor sites were identified and assessed.      

Current and future development along Schofields Road 

The land use adjoining the proposal is undergoing a transformation from agriculture and farming to new 
urban development consisting of predominantly residential dwellings. A new town centre is proposed at 
Schofields and will be developed around the newly constructed train station which lies to the south of the 
proposal alignment. This transformation of land use is part of the North West Growth Centre development 
(refer Figure 2-1).  

The long term North West Growth Centre objective is to provide frontage roads to service the new release 
areas therefore minimising direct access to Schofields Road. The short term scenario will continue to see 
direct access particularly on the northern side which is yet to be developed in accordance with the 
approved precinct plan. 

6.8.3 Potential impacts 

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 64 properties including three proposed for full acquisition and nine houses 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.  

In addition to the 64 properties identified above, a further nine properties adjacent to the proposal are 
currently being acquired by the proposed North West Rail Link project. 
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Figure 6-7 Extent of viewshed and viewpoints  
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Construction works would impact the landscape and private gardens on these properties, potentially 
removing screening that may exist between residential dwellings and the proposal. This would also lead 
to temporary visual impacts during construction until replacement landscaping is established. Potential 
visual impacts during construction would be minimised through implementation of the safeguards and 
management measures outlined in section 6.8.4 

Operation 

Landscape character impacts 
The potential impacts of the proposal on landscape character, in the short-term, are summarised in Table 
6-43 and discussed below. In the mid to long term future, the landscape character of the area is likely to 
change to one of urban development. The proposal would match the character, scale and bulk of this 
character type and so would have a reduced impact on the surrounding area. Ultimately, the impact rating 
of the proposal on the future landscape character of the area is likely to be low.  

Table 6-43 Summary of landscape character impact ratings 

Landscape character zone Magnitude  Sensitivity  Overall rating 

1 – Open farmland Moderate  Moderate/low Moderate  

2 – Woodland Moderate/high Moderate/high Moderate/high 

3 – Riparian corridors Moderate/high High  Moderate/high 

4 – Urban development Low  Low  Low  

 

Landscape character zone 1 – Open farmland 

The undulating topography and low ridgelines in this zone limits sight lines. The low density of vegetation 
reduces the need for vegetation removal during construction however lack of vegetation also limits the 
potential screening of proposal elements. Built form in this zone is limited to individual farms and quiet 
roads giving it a moderate/low sensitivity rating.  

The proposal is larger in terms of scale and bulk to typical built elements in this landscape zone and 
therefore has a moderate magnitude in this landscape zone. The combination of the above sensitivity and 
magnitude ratings results in a moderate landscape character impact. 

Landscape character zone 2 – Woodland 

The wooded nature of this zone gives an enclosed quality to the area and would provide natural 
screening of some proposal elements. The proposal would require permanent removal of vegetation 
however landscape planting would be provided to ameliorate this impact. This landscape zone is given a 
moderate/high sensitivity rating. The clearing of vegetation for proposal would have a lasting impact on 
the landscape quality of this zone giving it a moderate/high magnitude rating as well. 

The combination of the above sensitivity and magnitude ratings results in a moderate/high landscape 
character impact. 
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Landscape character zone 3 – Riparian corridors  

These areas contain comparatively dense vegetation and contribute to the character of the landscape by 
providing enclosure at certain points along Schofields Road. The creek crossings provide reference 
points, adding interest and improving the visual amenity for road users. Overall this landscape character 
zone is described as having high sensitivity rating. The proposal would have a noticeable but limited 
effect on the riparian corridors through vegetation removal in close proximity to Schofields Road. It is 
considered the proposal would have a moderate magnitude in this landscape zone. 

The combination of the above sensitivity and magnitude ratings results in a moderate/high landscape 
character impact. 

Landscape character zone 4 – Urban development  

This landscape character zone is relatively well developed with a denser urban form, leading to a higher 
ability to absorb change. This zone is determined as having a low sensitivity rating. The proposal would 
have a limited impact in this already developed zone and no vegetation removal would be required, 
resulting in a low magnitude rating in this area.  

The combination of the above sensitivity rating and magnitude ratings results in a low landscape 
character impact. 

Visual impacts 
Table 6-44 summarises the visual impacts of the proposal on the 40 existing properties identified in 
Figure 6-7. Each viewpoint is giving a visual impact rating based on the sensitivity of the view and 
magnitude of change that would occur. Impacts on receptors vary depending on distance of the receptor 
from the proposal and whether views would be partially/completely screened. A detailed assessment of 
individual receptors is provided in Appendix K. 

Table 6-44 Summary of visual impacts  

Visual impact rating Number of viewpoints affected 

Low 3 

Moderate/Low 2 

Moderate 8 

Moderate/High 20 

High 7 

 

Twenty properties have received an impact rating of moderate/high. This is due to their proximity and 
direct views of the proposal as well as lack of screening vegetation. In some locations the proposal would 
cross private property boundaries and would impact land directly between the residential dwelling and 
Schofields Road. Although the existing Schofields Road is located close to these receptors, it is of a 
moderate/low visual impact due its narrow width and light traffic volumes. The proposal would involve a 
major increase in road width and traffic volumes. 
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Seven receptors have received an impact rating of high due to their close proximity to the proposal, one 
of which would be fully acquired for the proposal. The proposal would substantially impact these 
properties, either requiring construction of the proposal close to the main dwelling or requiring acquisition 
of property. The requirement for vegetation removal within a property boundary to accommodate the 
proposal would also lead to a high impact rating for some receptors. Landscaping such as tree planting 
would mitigate some of these effects. 

Eight receptors have received an impact rating of moderate. These are properties that are situated at a 
greater distance from the proposal and may have their view of the development partially screened by 
vegetation and/or buildings. Five receptors have received impact ratings of moderate/low or low. These 
are properties that are situated at a significant distance from the proposal and may have dense 
vegetation filtering views of the road. These receptors are unlikely to have their visual amenity negatively 
affected by the proposal. 

As discussed in section 3.4.9, tree planting and other landscape treatments would be used to reduce the 
visual impact associated with the proposal. These landscape works would complement and reflect the 
rural landscape character and endemic plant communities existing beyond the corridor and would 
consider the retention and framing of views. Furthermore, existing vegetation and tall remnant trees 
would be retained where possible to maintain the sense of enclosure, privacy, scale and shade. 

The features of the proposal that have the greatest potential to impact adjacent viewpoints include the 
Bridge Street overpass, First Ponds Creek bridge, Railway Terrace tributary of Eastern Creek bridge, 
cuttings at the Richmond Railway Line underpass and retaining walls. 

The visual impact of retaining walls less than three metres high, and where there is a high level of 
pedestrian activity, would be reduced through the use of naturally occurring sandstone where available. 
Metal safety fencing that is required on the top of retaining walls would be open style metal fencing and 
recessive in colour. The fencing would also be integrated into the retaining wall design by ensuring 
vertical components match the gradient of the wall and planting is placed in front of the fence. Where 
space allows, landscape treatment would be provided at the base of large retaining walls facing the road 
to soften the visual impact. All fixing/supports and footings would be on the rear of the retaining wall but 
screened from adjacent view points by planting. 

The First Ponds Creek bridge and Railway Terrace tributary of Eastern Creek bridge would have open 
appearances and maintain a sense of continuity in the appearance with similar characteristics to bridges 
in Stage 1 of Schofields Road upgrade. To reduce the visual impact of the bridges, traffic barriers would 
be low profile concrete plinths and twin steel rails rather than full height concrete barriers. The abutments 
would allow light spill through to maximise light beneath the bridges. Piers at these locations are relatively 
narrow and considered to be of low visibility. 

In the area between Railway Terrace and Veron Road, the proposal includes an underpass below 
Richmond Railway Line, a relatively deep cutting and Bridge Street bridge over Schofields Road. The low 
profile, low traffic barriers and twin steel rails of the Bridge Street overpass would minimise the bridges 
visual impact and maximise the slenderness. Stone pitching on the slope batters beneath Bridge Street 
overpass and within the Richmond Railway Line underpass would be constructed of naturally occurring 
stone. 

Overall, the proposal is considered to have a moderate/high visual impact on current receptors due to the 
change from a two-lane, lightly trafficked, rural road to a four-lane road major road with increased vehicle 
capacity. Once the adjacent North West Growth Centre precincts have been developed and mitigation 
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and landscape treatment put in place, the overall visual impact of the proposal is likely to reduce to 
moderate/low rating. 

Potential cumulative visual impacts are discussed in section 6.16. 

6.8.4 Safeguards and management measures  

Environmental safeguards Responsibility Timing 

Detailed design would incorporate where feasible, the design 
principles outlined in the Urban and Landscape Design Report 
including the following: 

 Landscape design principles in section 3.4.9. 

 Retaining wall design principles in section 3.4.10. 

 Low planting of native species combined with appropriately 
spaced tall Eucalyptus species would be used in verges to 
retain views. 

 Local indigenous plants grouped in interesting formations 
would be considered to highlight points of interest, bus 
stops, pedestrian crossings and intersections. 

 Where landscaping is adjacent to remnant bushland, locally 
native species would be used where possible to enhance 
the physical and visual connectivity. 

 Trees in the median would be formalised single row planting 
of locally occurring Eucalyptus to provide continuity, 
connectivity and allow views through trunks. 

 Native grass seeding and temporary dryland grass mixes 
would be used where future development may affect batters 
outside the road boundary or where an economic solution is 
required to treat large areas. 

 Where space and gradients allow, landscaped open 
drainage swales would be incorporated along the edges of 
the road to tie in with the likely future development scenario. 

 Where possible and appropriate, drainage swales would be 
incorporated in landscaped medians. 

 Where practical, stump grindings from native trees removed 
from site would be mulched and used in landscaped areas. 

 Use of existing road pavement as cycleway would be 
investigated.  

Construction 
contractor 

Pre-construction 

The footprint for construction works would be kept to a minimum 
to ensure existing stands of vegetation remain intact wherever 
possible and to screen adjoining sensitive receivers. 

Construction 
contractor 

Construction 
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Environmental safeguards Responsibility Timing 

Fencing with material attached (eg shade cloth) would be 
provided around the construction compound and other areas to 
screen views of the construction compound from adjoining 
properties. 

Construction 
contractor 

Construction 

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

Construction 
contractor 

Construction 

Advanced stock would be used to escalate the revegetation 
where appropriate. 

Construction 
contractor 

Construction 

Low planting of native species combined with appropriately 
spaced tall Eucalypt species would be used in verges to retain 
views.  

Construction 
contractor 

Post-
construction 

6.9 Air quality  

6.9.1 Existing environment 

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

Air quality is highly dependent on the processes of wind, temperature inversions and rainfall. Warm to hot 
summers and cool to mild winters are typical of the study area’s climate. The intervening terrain between 
the study area and the seaboard affects the frequency of cooling sea breezes in the summer and 
relatively small and seasonal ranges in temperature.  

A search of the National Pollutant Inventory, undertaken on 1 August 2011, for the 2009 to 2010 reporting 
period for Blacktown local government area identified 44 air pollutant substances from 25 sources. The 
top sources of air pollutants included are located some distance from the proposal site with the closest 
identified source of air pollutant being located over two kilometres west of the proposal. The main source 
of emissions impacting upon air quality in the vicinity of the proposal is from motor vehicles on the 
surrounding road network. 

6.9.2 Impact assessment 

Construction 
During construction the following activities would potentially result in air quality impacts: 

 Clearing of vegetation 

 Stripping, stockpiling and managing of topsoil 

 Earthworks, excavation for road extension, and construction of the road and pathways, leading to the 
creation of airborne dust, especially in dry and windy conditions 

 Rock hammering at Richmond Railway Line underpass generating dust 

 Road sub-grade preparation and road pavement works 

 Transport and handling of soils and materials 



 

202 21/20687/176626     Schofields Road Upgrade: Tallawong Road to Veron Road 
Review of Environmental Factors 

 Use of construction vehicles leading to the creation of exhaust fumes 

 Spray painting of the road for line marking. 

Potential air quality impacts during construction would be predominantly associated with the generation of 
dust. Dust settlement may impact upon adjacent properties. Substantial dust generation could result in 
health impacts to nearby receivers. Air quality impacts as a result of dust generation are considered to be 
minor as they would be limited to the medium-term during the construction phase only and would be 
minimised through the implementation of the safeguards and management measures outlined in section 
6.9.3. 

Machinery and other construction vehicles would emit exhaust fumes. The impact of these emissions 
would be limited to the duration of the construction phase. Implementation of the safeguards and 
management measures outlined in section 6.9.3 would minimise these impacts. 

Odours may be generated during the application of asphalt and line marking. However, the construction 
period be would temporary and there would be no long term odour impacts for nearby receivers.  

Overall, potential air quality impacts during construction would be short-term in nature and appropriate 
mitigation measures outlined in section 6.9.3 would be implemented. 

Operation 
The proposal is located within the North West Growth Centre which is anticipated to result in an increase 
of daily vehicle movements along Schofields Road from about 3000 to 30,000 over the next 20 years. The 
North West Growth Centre would also change land use surrounding the proposal from rural to residential.   

The proposal would increase the carrying capacity of Schofields Road to accommodate forecast traffic 
growth from future development of the North West Growth Centre. This increase in traffic would impact on 
local air quality through vehicle emissions.  

The proposal incorporates public transport facilities such as bus stops supporting the use of public 
transport. The proposal also incorporates a shared pedestrian and cycle pathway which would provide a 
healthy and non-polluting means of transport for users of Schofields Road. 

6.9.3 Safeguards and management measures 

Environmental safeguards Responsibility Timing 
An Air Quality Management Plan would be prepared and would 
include the following.  

Construction 
contractor 

Pre-construction 

 Detail of materials, methods and monitoring arrangements to 
manage air quality. 

  

 Any monitoring would comply with the Department of 
Environment and Conservation (now the NSW Office of 
Environment and Heritage) guidelines for the Sampling and 
Analysis for Air Pollutants in NSW (DEC, 2007).  

  

 Any conditions of licences or approvals, in relation to 
maximum air pollutant levels, would be complied with.  
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Environmental safeguards Responsibility Timing 

 The CEMP would include procedures for the handling, 
response and recording of air quality complaints during 
construction. 

  

 Works (including the spraying of paint and other materials) 
would not be carried out during strong winds or in weather 
conditions where high levels of dust or air borne particulates 
are likely. 

  

 Exposed surfaces would be watered regularly to minimise 
dust emissions. Water would also be used to suppress dust 
emissions during rock hammering.    

  

 Progressive stabilisation of disturbed surfaces.   

 Construction plant and equipment would be maintained in a 
good working condition in order to limit impacts on air 
quality. 

  

 Plant and machinery would be turned off when not in use.   

 No burning of any timbers or other combustible materials 
would occur. 

  

 Work activities would be reprogrammed if the mitigation 
measures are not adequately restricting dust generation. 

  

 Stockpiled materials would be covered or stored in areas not 
subject to high wind. 

  

 All trucks would be covered when transporting material to 
and from the site. 

  

 Construction facilities and site sheds would be designed and 
operated to minimise the emission of dust, smoke, and other 
substances. 

  

 Local residents would be advised of hours of operation and 
duration of works and supplied with a contact name and 
number for queries regarding air quality. 

  

 The use of biofuels would be considered where possible in 
all construction equipment. 

  

6.10 Climate change 

6.10.1 Overview 

Climate change refers to the warming temperatures and altered climate conditions associated with the 
concentration of gases in the atmosphere, known as greenhouse gases. 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. 
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Summary of current climate change modelling 
In 2008 the NSW Government published refined climate change projections for each region in NSW 
including the Sydney region, which is summarised below. This work was carried out by researchers at the 
Climate Change Research Centre. 

Climate change projections 
The projected regional climatic changes by 2050 for the NSW Sydney region show that “spring and 
summer rainfall is projected to increase, while winter rainfall is projected to decrease. Sea levels will rise, 
changing flood patterns and affecting the coast. An increase in maximum temperatures is projected for 
this region. The increase is projected to be greater in winter and spring than in summer and autumn” 
(DECC, 2008). 

Some regional changes are predicted to include changes in temperature as days are projected to be 
hotter over all seasons (1 to 3 degrees Celsius). The greatest increases are projected for winter (2 to 3 
degrees Celsius) and the smallest in summer (1 to 1.5 degrees Celsius). Increased rainfall in summer 
and autumn, along with evaporation increases for all seasons, may occur. This, combined with changes 
in rainfall, is projected to make conditions in winter and spring drier. Along the coast, storm events and 
sea level rise are projected to exacerbate coastal erosion, as well as subsequent inundation of low lying 
areas. Sea level is projected to rise up to 40 centimetres above 1990 mean sea level by 2050 and by 90 
centimetres by 2100. There may be localised flooding impacts at river locations. Table 6-45 shows the 
projected climate change in the Sydney catchment. 

Table 6-45 Current and projected climate change in the Sydney catchment 

 
Present (1990)1 

Projected change 

2020 2050 

Temperature 

Average 17-26°C² +0.2 to +1.6°C +0.7 to +4.8°C 

No. days below 0°C 0 0 0 

No. days above 35°C 3 4 to 6 4 to 18 

No. days above 40°C 0 0 to 1 1 to 4 

Rainfall 

Annual average 1094 mm -13 to +7% -40 to +20% 

Extreme rainfall3  -3 to +12% -7 to +10% 

Evaporation  +1 to +8% +2 to +24% 

No. droughts per decade4 3 2 to 5 1 to 9 

Extreme winds  -5 to +8 -16 to +24 

No. of fire days5 9 9 to 11 10 to 15 

Notes: 1. Present day conditions for temperature and rainfall represent long-term averages from the Bureau of Meteorology. For 

extreme temperatures, the present average is based on 1964-2003. For fire danger, the present average is based on 1974- 2003.  
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For drought, the present average is for a period centred on 1990. 

2. Range represents average July and January maximum temperature. 

3. Defined as 1 in 40 year 1-day rainfall total. Values represent the range in seasonal projections from a limited set of climate 

models for central eastern NSW. However, given strong spatial gradients in extreme rainfall projections (see Hennessy et al., 2004), 

these regional results may not be applicable for Sydney. 

4. The values for drought represent average monthly drought frequencies, based upon the Bureau of Meteorology’s criteria for 

serious rainfall deficiency (see also Burke et al., 2006).  

5. Number of days annually with a “very high” or “extreme” fire danger index. Changes are for 2020 and 2050, respectively, as in 

Hennessy et al. (2005). 

Source: CSIRO 2007 

6.10.2 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. 
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). 

6.10.3 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. 
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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 M 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. 

The estimated greenhouse gas emissions associated with construction of the proposal are summarised in 
Table 6-46. 

Table 6-46 Summary of greenhouse gas emissions by construction activity 

Construction 
activity 

Scope 1 
emissions 1 

Scope 2 
emissions 1 

Scope 3 
emissions 1 

Total 1 

Site offices / 
general areas 

523 - 40 563 

Demolition and 
earthworks 

2,161 - 165 2,326 

Pavements 2,301 - 1,640 3,941 

Structures 204 - 2,234 2,438 

Drainage 221 - 717 938 

Road furniture - - - - 

TOTAL 5,410 - 4,796 10,206 

Note: 1. All emission values are in tonnes of carbon dioxide equivalent (t CO2-e) 

The most significant sources of greenhouse gas emissions during construction would be related to 
demolition and earthworks (23 per cent), pavement and road surface works (38 per cent) and bridge and 
structure works (24 per cent). Of the 10,206 tonnes of greenhouse gas emissions estimated during 
construction, about 57 per cent (5,824 tonnes) would be the direct result of burning fuel to operate plant, 
equipment, trucks and vehicles. 

Operation 
During operation of the proposal, greenhouse gas emissions would largely be derived from the operation 
of streetlights and traffic lights. Table 6-47 summarises the estimated emissions that would be associated 
with operation of the proposal.  
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Table 6-47 Summary of greenhouse gas emissions by operational activity 

Construction activity Scope 1 
emissions 1 

Scope 2 
emissions 1 

Scope 3 
emissions 1 

Total 1 

Lighting - 6,237 - 6,237 

Incandescent traffic signals - - - - 

LED traffic signals - 1,199 - 1,199 

Other - - - - 

TOTAL - 7,436 - 7,436 

Note:  1. All emission values are in tonnes of carbon dioxide equivalent (t CO2-e) 

The majority of the estimated greenhouse gas emissions that would be produced during operation would 
be associated with street lighting (6,237 tonnes, about 84 per cent). 

6.10.4 Safeguards and management measures 

Environmental safeguards Responsibility Timing 
Detailed design, including drainage requirements, would 
continue to take the effect of climate change on the proposal 
into consideration. 

RMS / Designer Pre-construction  

The use of alternative fuels and power sources would be 
investigated and implemented, where appropriate.  

Construction 
contractor 

Pre-construction 

The energy efficiency and related carbon emissions would be 
considered in the selection of vehicle and plant equipment. 

Construction 
contractor 

Pre-construction 

Materials would be delivered with full loads and would come 
from local suppliers, where possible. 

Construction 
contractor 

Construction 

Construction equipment, plant and vehicles would be 
appropriately sized for the task. 

Construction 
contractor 

Construction 

Equipment would be serviced frequently to make sure they are 
running optimally and down time is minimised. 

Construction 
contractor 

Construction 

Parking areas and on-site buildings would be designed in a 
way to minimise movement and clearing. 

Construction 
contractor 

Construction 

Clearing of natural vegetation would be minimised where 
possible. 

Construction 
contractor 

Construction 
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6.11 Land use and property 

6.11.1 Existing environment 

Schofields Road is located in a rural area that is dominated by rural residential properties (particularly 
between Junction Road and Railway Terrace) and properties used for a variety of agricultural uses, such 
as grazing and small scale cropping.  

The following non-rural residential and agricultural land uses are located in the surrounding area: 

 St Josephs Primary School located 850 metres to the south of Schofields Road on Alex Avenue 

 Terra Sancta College located one kilometre to the south of Schofields Road on Hambledon Road 

 Schofields Public School located 900 metres north of Schofields Road on the corner of Junction Road 
and St Albans Road 

 Residential, commercial and recreational uses located around the former Schofields Railway Station 
located 350 metres to the north of Schofields Road 

 Electricity substation located on the southern side of Schofields Road about 150 metres west of the 
Junction Road intersection. 

Future land uses 
The proposal is located within the North West Growth Centre which will seek to provide an additional 
70,000 dwellings and a population of around 200,000 people. The growth centre is divided into 16 
precincts. Four of these precincts are located adjacent to the proposal as shown in Figure 2-1.  

 Riverstone 

 Riverstone East 

 Alex Avenue 

 Schofields.  

Precinct plans provide an indication of the types of developments which are proposed on particular land 
in the future. These land uses would then be controlled through zoning under the Growth Centres SEPP.  

As discussed in section 2.1, the North West Growth Centre Road Framework (RTA, 2011) sets out the 
road hierarchy for the major roads in the North West Growth Centre, based on predicted and existing 
traffic volumes. Schofields Road is identified as a potential transit boulevard, seeking to integrate 
pedestrians, bicycles, public transport and vehicles in an urban environment.  

The Blacktown City Council Growth Centre Precincts Development Control Plan 2010 was developed to 
help achieve this integration and avoid the segregation of adjoining land use with the road corridor (refer 
section 4.2.1). Blacktown City Council Growth Centre DCP requires that residences front Schofields Road 
and the construction of noise walls and rear fences is prohibited.  

The design of Schofields Road has been undertaken with consideration of the future development of the 
precincts.  
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6.11.2 Potential impacts 

A large percentage of the proposal is located within the existing road corridor of Schofields Road however 
at some locations the proposal would be located outside the corridor. Where the proposal would be 
located outside the existing road corridor, there would be impacts to neighbouring land uses.  

A total of 64 properties would be impacted by the proposal (Figure 3-12). The 64 properties to be 
impacted include three proposed for full acquisition and a further nine  that would be impacted by the 
proposal alignment through strip acquisition. Impacts to these properties may include impacts to private 
property infrastructure such as fences, sheds and dams. The extent of acquisition for these properties 
would be refined and confirmed during the detailed design in consultation with the property owners.  

In addition to the 64 properties identified above, a further nine properties adjacent to the proposal are 
currently being acquired by the proposed North West Rail Link project, as discussed in section 3.8. The 
acquisition of agricultural land would result in a reduced area in which agricultural activities such as 
grazing and cropping can be undertaken. This would lead to potential socio-economic impacts for the 
land owners (refer section 6.12). 

If RMS determines to proceed with the proposal, affected property owners would be contacted to discuss 
details of acquisition. The process is outlined in the RMS land acquisition guide (March 2011), which is 
available on the RMS webpage and summarised below. Notice of acquisition would occur during the 
detailed design phase. All property acquisition would be undertaken in accordance with the Land 
Acquisition (Just Terms) Compensation Act 1991. Section 55 of the Act covers matters that are 
considered when assessing payment. These can be summarised as: 

 Market value (the market value of the property as unaffected by the road proposals) 

 Special value 

 Severance 

 Disturbance 

 Solatium 

 Any increase or decrease in the value of adjoining or severed land (as affected by the road 
proposals). 

In order to minimise future land acquisition needs, the proposal has been designed to accommodate 
potential future widening into the central median. 

RMS would normally acquire land for batters and table drains to ensure long term integrity of road 
construction. However this would result in additional, and most likely permanent, separation of adjoining 
land use to the Schofields Road corridor, thereby defeating the key objective of integrating adjoining 
residential land with the road corridor (discussed in section 6.11.1).  

Blacktown City Council has indicated that any land to be handed over for its maintenance must not have 
a batter slope of greater than 4:1. Consultation with known major developers to flatten the batters and 
construct table drains into their land to meet this requirement is ongoing.  

It is not proposed to fully acquire land for batters or table drains where the surrounding land is to be 
redeveloped for low to high density housing. It is expected that the batters and table drains would be 
highly modified and in most instances, would not be required at all once the land is redeveloped. 
Therefore, RMS would temporarily acquire easements.   
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This arrangement would facilitate the proposal, provides for existing land use and allows vertical and 
horizontal levels to be adjusted to match future development at which time easements would be 
relinquished. When adjoining land is redeveloped, drainage is expected to be underground and would be 
the responsibility of private developers. Details of easements required are included in section 3.8.  

Land use impacts as a result of the proposal are also considered minor compared to the substantial 
changes that will occur to land use in the area as a result of the North West Growth Centre development.  

6.11.3 Safeguards and management measures 

Environmental safeguards Responsibility Timing 

All acquisition would be undertaken in accordance with the Land 
Acquisition (Just Terms Compensation) Act 1991.  

RMS Pre-construction 

6.12 Socio-economic 

6.12.1 Existing environment 

Demographic information for the Blacktown local government area (LGA) has been obtained from 2006 
census data as well as the partially released 2011 census data. 

The population of the Blacktown LGA in 2011 was 301,099 of which 49.7 per cent were male and 50.3 
per cent were female (ABS 2011). In 2011, the median age of people in the Blacktown LGA was 32 
years; children aged 0 to 14 years made up 23.7 per cent of the population while people aged 65 years 
and over comprised 9 per cent of the population (ABS 2011). 

In 2006, household income levels in Blacktown LGA showed that 23.9 per cent of the households earned 
$1700 per week or more and 16.9 per cent earned less than $500 per week (ABS, 2006). The median 
household income in Blacktown LGA was $1,388 (ABS 2011). 

The size of Blacktown LGA labour force in 2006 was 126,149 persons of which 31,314 were employed 
part-time (24.8 per cent) and 81,747 were full-time workers (64.8 per cent). 

Based on 2006 census data, 93.1 per cent of the labour force was employed (57.6 per cent of the 
population aged over 15 years) and 6.9 per cent unemployed (4.2 per cent of the population aged over 15 
years) (ABS 2006). This is compared with 94.7 per cent and 5.3 per cent respectively for the Sydney 
Statistical Division (ABS 2006). 

A description of the existing and future surrounding land uses is provided in section 6.11.1. 

The proposal is located within the North West Growth Centre which will seek to provide an additional 
70,000 dwellings and a population of around 200,000 people. 

In 2006, there were 18,208 people who caught public transport to work (train, bus, tram or ferry) in 
Blacktown City, compared with 80,688 who drove in private vehicles (car as driver, car as passenger, 
motorbike, or truck). 

Along Schofields Road there are a number roadside market farms that sell produce to passing motorists, 
all of which are associated with residential properties.  
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Additional commercial premises that gain access from Schofields Road are limited to poultry farms, 
market gardens (that don’t sell produce to passing motorists) and a boarding kennel. There are no known 
roadside tributes along this section of Schofields Road.  

6.12.2 Potential impacts 

Issues such as air quality and dust, traffic and access, land use, noise and vibration and visual amenity 
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. These can be 
found at: 

 Noise and vibration (Section 6.1) 

 Visual impacts (Section  

 Traffic and access (Section 6.7) 

 Air quality (Section 6.9) 

 Land use and property (Section 6.11). 

Other socio-economic impacts that may occur throughout construction and operation of the proposal are 
discussed below. 

Construction 

Traffic and access 
Traffic and access issues, as discussed in section 6.7, 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 Bridge Street and Veron Road are likely to be impacted 
by increased traffic volumes. Delays accessing public transport, local facilities or schools may also be 
experienced in the locality. There would be a loss of informal parking along Schofields Road.  

Amenity 
General amenity impacts would occur during construction. Amenity impacts due to construction activities 
would include: 

 Increases in noise 

 Potential dust disturbance 

 Increase in construction traffic 

 Visual impacts due to nearby residential dwellings 

 Light spill from light towers. 

Amenity in the broader Blacktown area is not considered to be impacted upon substantially by the 
proposal with most impacts being localised and located adjacent to existing roads. Amenity impacts 
would be experienced at residential properties located along Schofields Road however these impacts 
would be temporary and have been discussed in sections 6.1, 6.7, 6.8 and 6.9 of this REF. 
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Business impacts 
It is anticipated that a workforce of about 20 to 30 people would be required during the construction of the 
proposal. The source of the workforce is unknown however it is assumed that some of the workforce 
would come from north-western Sydney, with the remainder being sourced from the greater Sydney area. 

Potential impacts on commercial premises would include the following: 

 Loss of business due to people avoiding the area due to delays and inconvenience caused by 
construction 

 Impacts to the delivery and distribution of goods due to alterations in access 

 Loss of impromptu customers passing along Schofields Road due to access restrictions and loss of 
road side signage.  

The commercial premises include a number of roadside market farms associated with residential 
properties that generate income from passing motorists on Schofields Road. Construction of the proposal 
may result in impacts to commercial vehicles and trucks accessing these properties through delays, 
detours and altered traffic arrangements. Left-in/left-out access would generally be provided at existing 
properties. The staging of construction would reduce the impact on individual properties as works would 
progress along Schofields Road. A traffic management plan would be developed to minimise any traffic 
and access disruptions. Potential temporary u-turn facilities would be provided to allow traffic movements 
to and from properties with only left-in/left-out access. These U-turn facilities would cater for heavy 
vehicle movements. 

These businesses would also experience amenity impacts which are discussed above. 

The impacts would be minimised through the implementation of mitigation measures outlined in sections 
6.7.3 and 6.12.3. 

Community impacts 
There is potential for disruptions to services (power, water, sewerage, gas and telecommunications) for 
neighbouring properties during the relocation of utility services 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 landscaping and gardens at a number of properties would be impacted by the 
removal of screening between residential dwellings and the proposal (refer section 3.8 and section 
6.11.2). This may result in loss of privacy at some residential dwellings. 

Traffic and access issues, as discussed in section 6.7, have the potential to result in minor delays in 
public transport access and travel times during construction. There may also be potential traffic delays 
accessing Schofields Railway Station car park, St Joseph’s Primary School and Schofields Primary 
School.  

Operation 

Traffic and access 
Traffic and access issues are addressed in section 6.7. Overall the proposal would enhance road safety 
for all road users and improve movements in the proposal site by providing a transit boulevard that would 
optimise pedestrian and cyclist access and integrate public transport access and travel with other 
transport modes.  
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During operation, access to existing properties would be maintained however restricted to left-in left-out 
only resulting in a minor increase in travel times. Upon completion of the supporting local road network 
proposed within the North West Growth Centre development, no direct access to residential properties 
would be allowed from Schofields Road.   

Further assessment of traffic and access for the proposal is outlined in section 6.7.  

Amenity 
The general amenity in the locality is not considered likely to be negatively altered as result of the 
proposal, as works would be limited to along Schofields Road and adjoining local roads. Further, the 
impact of the North West Growth Centre precinct development would overshadow any impacts 
associated with the proposal. The proposal would however result in some localised changes in amenity 
during operation prior to the North West Growth Centre development commencing adjacent to areas of 
Schofields Road. This impact is not considered to be substantial due to the implementation of safeguards 
and management measures outlined in section 6.12.3.  

Business impacts 
During operation of the proposal some businesses may experience loss of land currently used for 
agricultural land creating a loss of income. The presence of the median barrier would  restrict the access 
of customers travelling on the opposite side of Schofields Road and the need for customers to use a 
detour or the interim U-turn facilities may contribute to loss of passing trade. The restricted access 
arrangements would also impact trucks and long vehicles accessing businesses, and would increase 
travel times as the new median would remove current unrestricted movements into existing driveways.  

In the long-term, development of the North West Growth Centre would substantially change the existing 
rural residential and agricultural land use to urban development and result in the loss of existing roadside 
businesses along Schofields Road. In this context, the loss of any agricultural land and impacts on 
business attributable to the proposal is considered to be minimal. 

Community impacts 
The proposal would impact 64 properties, including three proposed for full acquisition and nine 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. Details of estimated acquisition requirements are 
discussed in section 3.8. Acquisitions of properties located at the tie-ins with other stages of the 
Schofields Road upgrade would be undertaken simultaneously to ensure individual properties are 
impacted only once.  

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. Where loss of private gardens 
occurs due to partial property acquisition, replacement landscaping would be offered where appropriate. 
Impacts to private property infrastructure such as fences, sheds and dams may also occur however the 
extent would be refined and confirmed during detailed design in consultation with the property owners. 

The proposal would result in an upgrade to pedestrian and cycle facilities along Schofields Road by 
providing an off-road shared pedestrian and cyclist path on both sides of the road (details provided in 
chapter 3). Bicycle and pedestrian crossings would also be provided at traffic lights. These improvements 
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to pedestrian and cycle facilities would benefit the wider community as it would improve access along 
Schofields Road.  

Existing bus routes along Schofields Road would not be impacted. New bus stops would be located with 
consideration to motorist and pedestrian safety. Bus bays would be located on the departure side of each 
intersection and in mid-block locations. 

The proposal would increase the capacity of Schofields Road, which would facilitate additional bus routes 
should they be required in the future. The proposal includes the provision of bus priority capability at 
traffic lights and indented bus bays on both sides of Schofields Road, which would have a positive impact 
for bus services. The proposal would also provide a major east-west link within the North West Growth 
Centre, connecting the Rouse Hill Town Centre and the Marsden Park employment hub. 

6.12.3 Safeguards and management measures 

In addition to the measures outlined in sections 6.1.5, 6.7.3, 6.9.3 and 6.11.3, the following would be 
implemented. 

Environmental safeguards Responsibility Timing 

Any land acquisition would be done in accordance with RMS 
Land Acquisition Policy and compensation determined in 
accordance with the Land Acquisition (Just Terms) Act 1991. 

RMS Pre-construction 

A complaint handling procedure and register would be included 
in the CEMP. 

Construction 
contractor 

Pre-construction 

Prior to construction, RMS would notify residents of the 
commencement date for works in the vicinity. 

RMS Pre-construction 

Local residents would be notified prior to works commencing 
and would be kept regularly informed of construction activities 
during the construction process. 

Construction 
contractor 

Pre-construction 
and 
construction 

A community information and consultation program would be 
undertaken by RMS to ensure the local community is made 
aware of any changes to bus services.  

RMS Pre-construction 
and 
construction 

During construction, road users, pedestrians and cyclists would 
be informed of changed conditions including likely disruptions to 
access. 

Construction 
contractor 

Construction 

Residents would be informed prior to any interruptions to utility 
services that may be experienced as a result of utilities 
relocation. 

Construction 
contractor 

Construction 

Truck access to commercial premises would be maintained at all 
stages during construction. 

Construction 
contractor 

Construction 

Where private property landscaping is impacted, the 
landscaping plan would be developed in consultation with the 
affected property owner. 

Construction 
contractor 

Construction 
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6.13 Demand on resources 

6.13.1 Potential impacts 

Construction of the proposal requires the use of a number of resources, including: 

 Resources associated with the operation of construction machinery, and motor vehicles (this includes 
a variety of resources, the major two being diesel and petrol) 

 Material required for road surface and pavements (road base, paints, solvents, asphalt, spray seal, 
sand, concrete, aggregate, steel etc) 

 Fill required to meet design levels 

 Materials required for guideposts, signage, traffic signals etc 

 Construction water (for concrete and dust suppression). 

Initial estimates of materials required by the proposal are: 

 22,000 cubic metres of dense grade road base 

 70 cubic metres of spray seal 

 16,000 cubic metres of concrete (in situ) subbase 

 30,000 cubic metres of select fill. 

The materials required for construction of the proposal are not currently restricted resources however, 
materials such as metals and fuels are considered non-renewable and should be used conservatively. 
Materials required for construction would be sourced from licensed facilities (local where possible). 
Excess spoil would be disposed of in accordance with safeguards and mitigation measures outlined in 
section 6.14.3.  

Unsuitable material and excess material is proposed to be reused on Schofields Road upgrade Stage 3, 
Richmond Road or Garfield Road upgrades. If this is not possible, the material would be disposed of at a 
licensed facility. Another reuse option is disposal for reuse on private land, however any disposal of 
material to private land would be subject to the requirements of Section 143 of the PoEO Act. 

As outlined in section 3.5.5, the amount of water required during the construction phase is currently 
unknown. Water is likely to be sourced from the Sydney Water main system located in the vicinity of the 
proposal. Any approvals required under all relevant legislation would be obtained when required. A small 
amount of water used on site could potentially be sourced from the sediment basins located on site if 
available. 

6.13.2 Safeguards and management measures 

Measures to address waste minimisation would also address the resource impacts of the proposal and 
are identified below in section 6.14. In addition, the following measures would be implemented:  
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Environmental safeguards Responsibility Timing 
A materials management plan would be prepared and 
incorporated into the CEMP. The materials management plan 
would include strategies to be implemented should the amount 
of unusable material found during construction is greater than 
first estimated.    

Construction 
contractor 

Pre-construction 

RMS would continue to consult with Transport for NSW 
regarding the North West Rail Link to investigate opportunities 
for improving material management including the sharing of cut 
and fill material. 

RMS Pre-construction 

Opportunities would be investigated for the reuse of excavated 
rock material 

Construction 
contractor 

Pre-construction 
and 
construction 

Procurement would endeavour to use materials and products 
with a recycled content where that material or product is cost 
and performance effective. 

Construction 
contractor 

Pre-construction 
and 
construction 

A Section 143 permit would be obtained under the PoEO Act 
should any disposal of material to private land be undertaken.  

Construction 
contractor 

Pre-construction 
and 
construction 

Excavated material would be reused on-site for fill where 
feasible. 

Construction 
contractor 

Construction 

Any additional fill material required would be sourced from 
appropriately licensed facilities and/or surplus material from 
Stage 1 of the Schofields Road upgrade, other RMS projects or 
the North West Rail Link in accordance with PoEO Act 
requirements.  

Construction 
contractor 

Construction 

6.14 Waste management 

6.14.1 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. 
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6.14.2 Potential impacts 

The proposal would generate the following waste: 

 Excess cut material of which an estimated 20,000 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 (20.72 hectares) 

 Asphalt and concrete 

 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 

 Waste water from wash down and bunded areas. 

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.  

6.14.3 Safeguards and management measures 

Environmental safeguards Responsibility Timing 

The following resource management hierarchy principles would be 
followed: 

 Avoid unnecessary resource consumption as a priority. 

 Avoidance would be followed by resource recovery (including 
reuse of materials, reprocessing, and recycling and energy 
recovery). 

 Disposal would be undertaken as a last resort (in accordance 
with the Waste Avoidance and Resource Recovery Act, 2001). 

Construction 
contractor 

Pre-
construction 
and 
construction 

A waste management plan would be prepared, which would include 
the following: 

 Identify all potential waste streams and quantities associated 
with the works. 

 Identify opportunities to minimise the use of resources, and to 
reuse and recycle materials. 

 Outline methods of disposal of waste that cannot be reused or 
recycled at appropriately licensed facilities. 

Construction 
contractor 

Pre-
construction 
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Environmental safeguards Responsibility Timing 

Cleared weed free vegetation would be chipped and reused onsite 
as part of the proposed landscaping and to stabilise disturbed soils 
where possible. Weedy mulch would either be composted to ensure 
propagules and seeds are sterilised or would not be reused. 

Construction 
contractor 

Construction 

Excess excavated material would 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.  

Construction 
contractor 

Construction 

Garbage receptacles would be provided and recycling of materials 
encouraged. Rubbish would be transported to an appropriate waste 
disposal facility. 

Construction 
contractor 

Construction 

All wastes would be managed in accordance with the Protection of 
the Environment Operations Act 1997.  

Construction 
contractor 

Construction 

Portable toilets would be provided for construction workers. Construction 
contractor 

Construction 

Site inductions would occur and be recorded by a Site Supervisor to 
ensure staff have a thorough knowledge of all key 
environmental/safety issues, including waste disposal protocols. 

Construction 
contractor 

Construction 

6.15 Hazards and risks  

6.15.1 Existing environment 

Existing hazards and risks in the vicinity of the proposal are generally associated with operation of the 
existing road network. The proposal is located within flood prone land and therefore flooding is 
considered a risk. 

6.15.2 Potential impacts 

Construction 
Hazards and risks associated with construction include: 

 Spills or leakage of contaminants such as fuels, chemicals and hazardous substances entering 
surface and groundwater or contaminating soils 

 Discharge of turbid run-off, resulting in pollution of waterways and vegetation 

 Biosecurity risks from the spread of disease, weeds or other pathogens through materials brought on 
site or by the movement of material around the site 

 Encountering contaminated material during earthworks 

 Noxious weed material 

 Flooding of the area due to the proposal being located on flood prone land. 
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Operation 
Operational hazards and risks relating to the proposal could include: 

 Fuel and oil spills during maintenance activities polluting the natural environment 

 Flooding at waterways/culverts as a result of the increased paved surfaces 

 Noise impacts as a result of the closer proximity of traffic to residents 

 Higher incidences of native fauna road-kill due to the larger road surface as a barrier to fauna 
crossing. 

The majority of these potential impacts have been considered during development of the concept design 
and have been assessed in earlier sections of this REF, as summarised below: 

 An initial assessment of drainage requirements has been undertaken to ensure that culverts are 
designed to cope with a 1 in 100 year flood (refer section 6.4) 

 A noise assessment has been undertaken and where exceedances are predicted management 
measures would be implemented (refer section 6.1) 

 The biodiversity assessment has not identified the requirement for fauna crossings or exclusion 
fencing (Section 6.6). The road has been present in this location for many years and despite the road 
surface being widened, the number of fauna attempting to cross the road is not expected to change. 
Fencing is not considered appropriate in an urban environment. 

6.15.3 Safeguards and management measures 

In addition to safeguards and measures identified in previous sections of this REF, the below measures 
would be implemented: 

Environmental safeguards Responsibility Timing 

A flood evacuation plan would be prepared prior to works 
commencing on site and incorporated into the construction 
environmental management plan. 

Construction 
contractor 

Pre-
construction 

A Pollution Incident Response Management Plan (PIRMP) would 
be developed and implemented in accordance with the PoEO Act 
requirements. The PIRMP would form a sub plan within the CEMP. 

Construction 
contractor 

Construction 

6.16 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 
Environmental Planning and Assessment Act 1979, to take into account potential cumulative impacts as a 
result of the proposal 
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6.16.1 Potential impacts 

Schofields Road upgrades 
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. 

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 (the proposal) 

 Stage 3  Railway Terrace to Richmond Road via South Street. 

The project approval for Stage 1 was granted in May 2009 and the detailed design is currently underway. 
Construction of Stage 1 is anticipated to commence in 2012 and continue for about 36 months. The 
concept design for Stage 3 is currently being progressed by RMS. 

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. 

North West Growth Centre 
Development of the North West Growth Centre would be undertaken along the northern side and 
southern side of Schofields Road. The proposal passes between the Alex Avenue and Riverstone 
Precincts which have been released for development as part of the North West Growth Centre. Works 
associated with the North West Growth Centre are substantial and include arterial road upgrades of 
Richmond Road and potentially Garfield Road, local road upgrades, extensive residential development 
and major utility works.  

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 during normal 
working days, 60 trucks per day would be required to access the site for the proposal. With concurrent 
construction activities anticipated in the area, this number would be greater leading to potential longer 
traffic delays. 

The North West Growth Centre 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 DPI and Office of Environment and Heritage 
in order to satisfy the requirements of the Biodiversity Certification. 
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Richmond Line Duplication and North West Rail Link 
Construction of the Richmond Line duplication was completed in October 2011. The proposed North West 
Rail Link will also progress through development stages in the foreseeable future. Construction of the 
new Schofields Railway Station was completed in October 2011.  

The long-term cumulative effect of upgrading transport infrastructure in the north-west Sydney region 
would have a positive cumulative impact by reducing travel times, improving road safety and reducing 
traffic congestion and pollution, which is consistent with the Metropolitan Transport Plan. Both projects 
would improve transport infrastructure in the north-west region, facilitating the anticipated increase in 
future population growth in the area. 

Construction of the proposal coinciding with construction of the North West Rail Link would result in 
cumulative traffic impacts due to increased heavy vehicle movements on the local traffic network and an 
increased traffic delays or potential detours. Cumulative noise, dust and visual impacts may also occur 
particularly for residents located around Boundary Road.  

The combined waste produced and resources used during construction of the proposal, Richmond Line 
Duplication and North West Rail Link, would also result in a more substantial impact than if each 
development was considered separately.   

During operation of the proposal, Richmond Railway Line and North West Rail Link, the combined effect 
of these developments would result in greater impacts on the existing noise and visual amenity of the 
area. However, the North West Growth Centre development would considerably change the existing 
noise and visual environment of the area due to increased urbanisation and population.  

6.16.2 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 chapter 7. The 
following mitigation measure would need to be implemented to minimise the impacts of cumulative 
impacts. 

Environmental safeguards Responsibility Timing 

The construction environmental management plan would take 
into account surrounding developments in order to minimise 
the cumulative impacts. 

Construction 
contractor 

Pre-construction 

RMS would develop a coordination committee with 
representatives from RMS, North West Rail Link, Department 
of Planning and Infrastructure, Blacktown City Council and 
other relevant stakeholders to manage potential cumulative 
construction impacts from a strategic level.  

RMS Pre-construction 
and construction 

RMS would undertake ongoing consultation with Transport for 
NSW to coordinate management of construction impacts 
associated with the North West Rail Link. 

RMS Pre-construction 
and construction 

The relevant safeguards within the construction environmental 
management plan would be reviewed when complaints are 
received.  

Construction 
contractor 

Construction 
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Environmental safeguards Responsibility Timing 

The construction environmental management plan would be 
reviewed for adequacy when adjacent construction works 
commence. 

Construction 
contractor 

Construction 

6.17 Summary of beneficial effects 
The beneficial effects of the proposal would include: 

 Providing a transit boulevard road corridor that would optimise pedestrian and cyclist access and 
integrate public transport access and travel with other transport modes 

 Providing for additional future road capacity to accommodate the projected traffic growth including the 
upgrade of Schofields Road to six lanes should it be required 

 Enhancing road safety for all road users 

 Improving urban design and landscaping along the road corridor 

 Improving safety at intersections along Schofields Road. 

6.18 Summary of adverse effects 
Adverse effects of the proposal would include: 

 Construction phase traffic impacts, including impacts to bus services due to increased heavy vehicle 
movements on the existing road network 

 Noise and vibration impacts to properties adjacent to the proposal site during construction and 
operation 

 Disruptions to traffic flow and access during construction 

 Changes to access for properties on Schofields Road 

 Increased risk for spills and contamination during construction 

 Increased risk of occurrence of erosion and sedimentation during construction 

 Potential temporary decline in air quality during construction 

 Increased risk of degradation of water quality and adverse impacts on aquatic habitats during 
construction 

 Increased potential of introduction of weed species during construction 

 Removal of vegetation including mature trees and 4.76 hectares of TSC Act and EPBC Act-listed 
communities, 0.37 hectares of which is in non-certified areas 

 Removal of habitat for threatened flora and fauna 

 Impacts to Aboriginal heritage 

 Disruptions to access of road side market farms on Schofields Road 

 Property acquisition 



 

223 21/20687/176626     Schofields Road Upgrade: Tallawong Road to Veron Road 
Review of Environmental Factors 

 Permanent change to the visual environment with the introduction of a second carriageway and 
signalised intersections 

 Cumulative impacts for all environmental aspects across the construction and operational phases. 

 

 




