6

Environmental assessment

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

6.1

Traffic and access

A traffic and transport assessment was prepared by SKM and is provided in
Appendix J. A summary of the assessment is provided below.

6.1.1

Existing environment

Road conditions
The section of the existing The Northern Road included in the proposal is a two-lane
undivided road with paved shoulders. There are occasional overtaking lanes and
four-lane sections with turning lanes in Narellan and Bringelly. The road has a posted
speed limit of 60 km/h and 80 km/h. A 40 km/h school zone exists at the Bringelly
Road intersection (between 200 to 300 metres each side of the intersection).
The Northern Road, Porrende Street, Cobbitty Road (west), Bringelly Road,
Greendale Road and Badgerys Creek Road are B-double routes. Figure 6-1 and
Figure 6-2 show the location of the B-double routes along The Northern Road from
Narellan to Bringelly.
Access
The Northern Road has a number of existing intersections along the length of the
proposal including (from south to north):
•
•
•
•
•
•
•
•
•

Fairwater Drive / Porrende Street – roundabout.
Hillside Drive – roundabout.
Cobbitty Road West – priority controlled intersection.
Cobbitty Road East – priority controlled intersection.
Belmore Road – priority controlled intersection.
Bringelly Road / Greendale Road – signalised intersection.
Badgerys Creek Road / Dart Road – roundabout.
Derwent Road – priority controlled intersection.
Mersey Road – priority controlled intersection.

The area is semi-rural in character, with properties that can be accessed from either
direction from The Northern Road via driveways and The Northern Road from either
direction. Informal road side market stalls can also be accessed from The Northern
Road in either direction.
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Figure 6-1 B-double routes within the proposal (Porrende Street to Greendale Road)
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Figure 6-2 B-double routes within the proposal (Greendale Road to the end of the proposal)
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The only school on The Northern Road (within the proposal) is Bringelly Public
School near Bringelly Road intersection. Harrington Park Public School is located in
Harrington Park and has some traffic access from The Northern Road via Fairwater
Drive and Hillside Drive. The MacArthur Anglican School is located about 300 metres
from The Northern Road on Cobbitty Road.
Businesses such as the organic processing and recycling facility near Marylands Link
Road 2 and rural residential properties currently have direct access to both
northbound and southbound lanes of The Northern Road.
Parking
There are no defined parking areas on The Northern Road along the proposal. There
are car parks in the Bringelly Public School grounds and in the Bringelly Village
Shopping Centre located at the Greendale Road intersection.
Informal parking along The Northern Road is not prohibited and therefore can occur,
except at the Bringelly Road intersection. However, most adjacent properties are on
rural acreage so informal street parking is minimal.
Traffic conditions
The seasonal variation in traffic along The Northern Road cannot be confirmed due
to the limited availability of annual average daily traffic (AADT) data. Based on the
traffic survey data and the characteristics of the existing traffic, it was assumed that
the seasonal variation would be low.
A seven day automated classified count of traffic on The Northern Road was
undertaken from 6 to 12 June 2011. The automated traffic count locations are
summarised in table 6-1.
Table 6-1 Existing mid-block traffic volumes
Location description
The Northern Road:
100 m south of Fairwater
Drive/Porrende Street
The Northern Road:
100 m north of Bringelly
Road/Greendale Road
The Northern Road:
50 m north of Dwyer Road
Bringelly Road:
100 m east of The Northern Road

Average daily
traffic
(vehicle/day)
15,702

Average weekday
traffic
(vehicle/day)
16,460

13,558

14,781

10,467

11,075

5036

5537

The morning peak hour occurs between 7:00 am and 8:00 am and the evening peak
hour occurs between 4:00 pm and 5:00 pm. Traffic volumes during the weekend are
lower with no distinct peak periods. The traffic volumes on the northbound and the
southbound lanes are evenly split on weekdays and weekends. Intersection
performance can be characterised by the Level of Service (LoS) which is described
in table 6-2.
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Table 6-2 RMS Level of Service criteria based on delay
LoS Average delay per
vehicle
(sec/vehicle)
A
Less than 15

Traffic signals and
roundabouts

Give way and stop signs

Good operation.

Good operation.
Acceptable delays and
spare capacity.

B

15 to 28

C

29 to 42

Good with acceptable
delays and spare
capacity.
Satisfactory.

D

43 to 56

Operating near capacity.

E

57 to 70

F

Over 70

At capacity; at signals
incidents would cause
delays.
Roundabouts require
other control mode.
Extra capacity required

Satisfactory, but accident
study required.
Near capacity and
accident study required.
At capacity, requires other
control mode.

Extreme delay, traffic
signal or other major
treatment required.

Source: Guide to Traffic Generating Developments, (RTA, 2002, Version 2.2)

Traffic was surveyed on the 9 June 2011 during the morning peak (7:00 am to 9:00
am) and afternoon peak (4:00 pm to 6:00 pm) at the following intersections along The
Northern Road:
•
•
•
•
•
•
•
•

Fairwater Drive/Porrende Street.
Hillside Drive.
Cobbitty Road (west).
Belmore Road.
Bringelly Road/Greendale Road.
Badgerys Creek Road.
Derwent Road.
Mersey Road.

The existing performance of the intersections operates at LoS B or better.
Pedestrians and cyclists
The Northern Road has limited pedestrian and cycling facilities within the proposal.
The speed of traffic along The Northern Road and the rural nature of the area results
in minimal pedestrian and cycle activity.
Cyclists can use the existing traffic lanes on The Northern Road and local roads. No
specific cyclist facilities are incorporated in the existing intersections within the
proposal. Over the majority of its length The Northern Road does not provide any
sealed footpaths or other pedestrian facilities with the following exceptions:
•

A sealed pedestrian footpath adjacent to the northbound lane at the
intersection of The Northern Road and The Old Northern Road (between about
200 metres south and 150 metres north of the intersection). Signalised
pedestrian crossing facilities are provided in the southern and western arms of
the intersection.
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•

A sealed pedestrian footpath adjacent to the southbound lane at the
intersection of The Northern Road and Bringelly Road (between the
intersection and 150 metres north of the intersection). Signalised pedestrian
crossing facilities are provided in the northern and western arms of the
intersection.

Public transport
There are three bus stops within the proposal on The Northern Road. These bus
stops are located at Bringelly Public School, opposite Thames Road and near Dart
Road. Bus stops are also located near the intersections with The Northern Road on
Fairwater Drive, Hillside Drive and Bringelly Road. The bus routes that use The
Northern Road for access include:
•
•

Route 890 and Route 898 (operated by Busways) connecting Harrington Park
with Campbelltown Station.
Route 856 (operated by Busabout) connecting Bringelly with Liverpool.

School buses also use The Northern Road to transport students to and from school.
Heavy vehicles
Traffic counts were undertaken between 6 and 12 June 2011 to assess the heavy
goods vehicle volumes along The Northern Road. The proportion of heavy goods
vehicles is about 10 per cent along the proposal. Table 6-3 shows the average total
number of heavy vehicles on a weekday over 24 hours.
Table 6-3 Average daily traffic of heavy vehicles along The Northern Road
Location
South of Fairwater
Drive/Porrende Street
North of Bringelly
Road/Greendale Road
North of Dwyer Road

Northbound
Heavy
% Heavy
vehicles
vehicles

Southbound
Heavy
% Heavy
vehicles
vehicles

615

7%

604

8%

822

11%

2900

38%

691

13%

549

10%

Analysis of the heavy vehicle data from survey locations noted in table 6-3 shows the
following pattern:
•
•
•
•

The Northern Road, in the vicinity of Bringelly Road, has relatively high levels
of heavy vehicles. This is likely to be a reflection of the industrial land uses in
Bringelly.
On average, heavy vehicles contribute about 14 per cent of the weekday total
traffic and 10 per cent of the weekend traffic in The Northern Road area.
The Northern Road, in the vicinity of Bringelly Road, has a high proportion of
southbound heavy vehicles, consisting 48 per cent of traffic recorded between
10 pm and 6 am.
The proportion of heavy vehicles is generally uniformly distributed directionally,
except on The Northern Road in the vicinity of Bringelly Road.
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The percentage of heavy vehicles on typical weekdays is about 60 per cent higher
than the weekend, except on The Northern Road in the vicinity of Bringelly Road.
This is likely to be a result of access between industrial sites and the M5 through
Bringelly Road.
Road safety
Crash data along The Northern Road was analysed from March 2005 to 2010, from
the NSW Centre for Road Safety Crashlink data base. A total of 76 crashes were
recorded along The Northern Road from 2005 to 2010, which resulted in one fatality
and 51 injuries. The majority of crashes occurred during daylight hours in dry
conditions and 56 per cent of all crashes occurred at an intersection. Fatigue was
involved in 10 crashes and speed was involved in 11 crashes. Two-thirds of all
crashes involved multiple vehicles. More than 20 crashes occurred at Cobbitty Road
(east) (Oran Park Drive) and Cobbitty Road (west). There was a single pedestrian
crash and a single cyclist crash.

6.1.2

Potential impacts

Construction
There would be temporary traffic impacts during construction of the proposal. This
would result from the movement of construction vehicles and delivery trucks along
The Northern Road and surrounding roads.
As stated in section 3.3.1, construction would be undertaken in two main stages:
•
•

The first stage would involve construction of the new carriageway with traffic to
be carried on the existing carriageway.
The second stage would involve upgrading works on the existing carriageway
with traffic to be carried on the new carriageway.

Based on this, most of the construction activities would be undertaken during
standard working hours. Therefore construction would be mainly conducted during
7am to 6pm Monday to Friday and 8am to 1pm on Saturday. Out of hours
construction activities may be required for oversize deliveries and works associated
with tie ins with local roads and intersection works. Haulage of additional material to
the construction area, plus general construction workforce traffic, visitors and
material deliveries would add to the traffic on the existing road and some local roads
used to provide access. An out of hours assessment of construction noise impacts
has been provided in section 6. 5.
Section 3.3.5 states that the estimated maximum number of truck movements per
day for the proposal would be 100 trucks per day, up to 200 additional light vehicle
movements per day and an estimated 20 to 30 light vehicles for construction site
workers each day. These estimates are based on construction of the full proposal. As
construction of the proposal is dependent on the rate of development in the South
West Growth Centre the proposal would be constructed in staged sections which is
currently unknown. The detailed approach to and program for staging, including the
construction activities and timetabling is currently unknown. Therefore actual truck
and vehicle movements required for these staged sections of the proposal are also
currently unknown. The traffic volumes, scheduled arrival and departure of workers
and trucks transporting materials and spoil would be reviewed during detailed design
for the construction of the full proposal, and reviewed prior to the construction of the
staged sections as development is approved.
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Potential impacts from construction traffic would include:
•
•
•
•
•
•
•
•

Traffic delays due increased light vehicle, truck and construction machinery
movements, to reduced speed limits and when manual traffic control would be
in operation.
Traffic delays due to temporary partial closure of The Northern Road and local
roads.
Delays and longer travel distances due to detours and alternative routes for
motorists.
Increased traffic congestion associated with increases in traffic that may use
alternative routes.
Traffic delays due to vehicle breakdowns within construction zones with
reduced shoulder widths.
Safety risks associated with construction vehicles.
Altered property access.
Disruption to cyclist and pedestrian use.

Two-way traffic adjacent to or through construction zones would be maintained
throughout construction by using the existing and new carriageway. However, there
would be potential impacts arising from staging, which are outlined below and
discussed in greater detail in Appendix J.
Traffic delays
Traffic delays along The Northern Road and local roads within the proposal would be
expected during the construction phase due to the following:
•
•

Increase in vehicle movements due to construction activities.
Reduction in existing speed limits from 80km/h to 60km/h on the approach to,
through and departure from construction work zones.
•
When traffic would be switched between existing and new carriageways at the
tie-in locations.
•
Vehicle breakdowns within the construction work zone. This would cause traffic
disruptions and delays as the shoulder width would be reduced to one metre to
allow sufficient space for the temporary safety barriers.
Whenever practical, all removal and delivery of materials and plant would be timed to
occur outside of peak traffic periods to minimise delays.
Designated access routes for construction vehicles would be along the arterial road
network wherever practicable. Details of all routes used for access and haulage
during construction would be developed in consultation with the relevant council.
Roads likely to be used for access and haulage include:
•
•
•
•
•
•
•
•

Narellan Road.
Camden Valley Way.
Hume Highway.
Bringelly Road.
Elizabeth Drive.
Western Motorway.
Great Western Highway.
Badgerys Creek Road.
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There may be some delays to travel within the proposal as a result of construction
activities including access to local roads, for bus services using The Northern Road
and heavy vehicles such as B-double that use The Northern Road, Porrende Street,
Cobbitty Road (west), Bringelly Road, Greendale Road and Badgerys Creek Road.
Access and connectivity
Access points along The Northern Road and local roads within the proposal would
generally be maintained during the construction period. Temporary disruptions to
local access may occur during construction. Prior to any unavoidable disruption to
access, consultation would be undertaken with the affected property and/or business
owners. Construction may result in potential traffic delays and restrictions in speed
may impact the movement for emergency vehicles through the proposal. Safe and
convenient passage for pedestrians and cyclists to and from local roads and along
The Northern Road would be maintained at all times.
Safety
New access points would be established to allow construction vehicles to access the
construction compound and work areas. The slowing down, entering and turning
movements of construction traffic into and out of the construction compound and
work areas may potentially impact the safety of other road users.
In addition, there may be safety risks associated with construction activities near the
existing road. A concrete or other approved traffic crash barrier would be provided to
separate the construction activities from adjacent operating roads.
Parking
All informal parking along The Northern Road and local roads would not be available
during construction. Opportunity for informal road side market stalls would also not
be available. However, there would be the need for staff parking during construction.
A temporary worker car parking area would be provided (size and location is yet to
be identified). No worker parking would be permitted within The Northern Road
corridor. Only plant and vehicles required to undertake construction activities would
be permitted to park behind the crash barriers.
Pedestrian and cyclist use
Pedestrians travelling through the construction areas would be guided to cross the
road at designated locations. This may cause minor detours for pedestrians but given
the very low pedestrian volumes using The Northern Road, the level of impact would
be expected to be minor and could be managed adequately.
Similarly, the narrowing of road shoulder width may impact cyclists using The
Northern Road. Cyclists would need to move into the traffic lane to pass through the
road works. Provision of a roadwork speed limit and roadwork signage would assist
cyclists moving through construction areas.
Public transport
There may be delays to the bus services using The Northern Road as a result of
construction activities. The bus stops located on The Northern Road (at Bringelly
Public School, opposite Thames Road and near Dart Road) and those located on the
local roads adjacent to the intersections with The Northern Road (at Fairwater Drive,
Hillside Drive and Bringelly Road) may need to temporarily relocated during
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construction before being reinstated to the current location. The location of the
temporary bus stops during construction would be determined during detailed design.
Operation
A traffic model was developed using the SATURN modelling package. Models were
developed for the existing road network (base case – no upgrade), 2016 (initial year
of opening), 2026 (four-lane divided road) and 2036 (six-lane configuration). For the
purposes of this REF, which is to assess the four-lane divided road, the summary
below of the traffic assessment findings are based on this configuration. Therefore,
models developed relevant to the proposal include a base case (no upgrade) and
upgrade case (ie a four-lane divided road in 2026). Predicted traffic volumes for 2016
and 2026 were used for these models to identify capacity impacts for each case.
These traffic volumes were based on a steady increase in growth within the South
West Growth Centre. For instance, the 2036 traffic volumes were based on full
development of the South West Growth Centre.
The actual traffic volumes would be influenced by the release and development of
precincts within the South West Growth Centre. Construction of the proposal would
be in response to traffic demands associated with adjacent development. This may
mean that the predicted and actual traffic volumes differ.
All forecast traffic flows were projected for the purpose of determining the midblock
capacity (sections of road in between intersections) and the optimum configuration of
the intersections in the future. To identify the mid-block capacity an assumption was
made that The Northern Road would be upgraded to a dual carriageway with two
lanes in each direction in 2026 with the provision for upgrading to three lanes in each
direction to cater for the traffic growth on the surrounding network.
Future conditions (base case of no upgrade)
Traffic modelling was used to forecast traffic volumes along The Northern Road
based on future development of the South West Growth Centre for 2016, 2026 and
2036. Peak hour traffic forecasts for each midblock section between major
intersections along The Northern Road for 2016 and 2026 are provided in table 6-4
for morning flows and table 6-5 for afternoon flows.
The modelling data shows that there would be an increase in the number of midblock
sections along The Northern Road operating at or above capacity in the period from
2011 to 2026 (that is volume to capacity ratio of >1.0, where 1.0 equates to 100 per
cent capacity). This modelling indicates that the proposal would be required to cater
for the forecast future traffic.
Table 6-4 Morning peak hour traffic for mid-block sections (base case – no
upgrade)
Location on The Northern
Road/direction*
Fairwater Drive
NB
Hillside Drive
Cobbitty Road (west)

2016
Vehicles
V/C**
910
1.01

2026
Vehicles
V/C**
1176
1.31

SB

1137

1.26

2149

2.39

NB

1072

1.19

1390

1.54

SB

1028

0.97

2112

2.35

NB

882

0.98

1178

1.31

SB

876

0.61

1976

2.20
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Location on The Northern
Road/direction*
Belmore Road
NB
Bringelly Road
Badgerys Creek Road
Derwent Road
Mersey Road

2016
Vehicles
V/C**
1341
1.49

2026
Vehicles
V/C**
1769
1.97

SB

547

0.61

669

2.20

NB

985

1.09

1575

1.75

SB

631

0.70

656

0.73

NB

664

0.74

997

1.11

SB

527

0.70

520

0.58

NB

663

0.74

943

1.05

SB

506

0.56

501

0.56

NB

661

0.73

893

0.99

SB

491

0.55

480

0.53

* North of the intersections; NB north bound and SB southbound. ** V/C - volume to capacity
ratio.

Table 6-5 Afternoon peak hour traffic for mid-block sections (base case – no
upgrade)
Location on The Northern
Road/direction*
Fairwater Drive
NB
Hillside Drive
Cobbitty Road (west)
Belmore Road
Bringelly Road
Badgerys Creek Road
Derwent Road
Mersey Road

2016
Vehicles
V/C**
1043
1.16

2026
Vehicles
V/C**
1911
2.12

SB

1286

1.43

1690

1.88

NB

993

1.10

1978

2.20

SB

1382

1.54

1867

2.07

NB

812

0.90

1846

2.05

SB

1350

1.50

1855

2.06

NB

672

0.75

784

0.87

SB

1384

1.54

1657

1.84

NB

697

0.77

760

0.84

SB

1083

1.20

1532

1.70

NB

616

0.68

645

0.72

SB

656

0.73

879

0.98

NB

599

0.67

617

0.69

SB

644

0.72

819

0.91

NB

587

0.65

601

0.67

SB

632

0.70

757

0.84

* North of the intersections; NB north bound and SB southbound ** V/C - volume to capacity
ratio.
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Intersections (base case of no upgrade)
Intersection performance was modelled along The Northern Road for 2016, 2026 and
2036 and is provided in table 6-6. Analysis of the modelling results show that there
would be an increase in the number of intersections operating at or above capacity in
the period from 2011 to 2036 (refer to Appendix J). The results of the intersection
analysis are consistent with the mid-block analysis. By considering both AM and PM
peak periods, the performance of the majority of intersections were forecast to be
unacceptable (LoS D or worse) under the base case in 2016 and 2026. This
modelling indicates that the proposal would be required to cater for the forecast
future traffic.
Table 6-6 Peak hour Level of Service for intersections (base case – no upgrade)
Intersection
with The
Northern Road
Fairwater Drive

Type of
Control

AM

PM

AM

PM

Roundabout

F

F

F

F

Hillside Drive

Roundabout

C

F

F

F

Cobbitty Road
(west)
Belmore Road

Priority

F

F

F

F

Priority

F

F

F

F

Bringelly Road

Signalised

B

F

F

F

Roundabout

B

B

B

F

Priority

B

B

B

D

Priority

C

B

D

D

Badgerys Creek
Road
Derwent Road
Mersey Road

2016

2026

Future conditions with the proposal (four-lane divided road)
Traffic volumes along The Northern Road have been forecast for future conditions
with the proposal based on the proposed land use changes in South West Growth
Centre and proposed network changes. Peak hour traffic forecasts for each midblock
section between major intersections along The Northern Road for 2016, 2026 and
2036 are provided in table 6-7 for morning flows and table 6-8 for afternoon flows.
Table 6-7 Morning peak hour traffic for mid-block sections (the proposal - fourlane divided road)
Location on The
Northern
Road/Direction*
Fairwater Drive

2016

2026

Vehicles

V/C**

Vehicles

V/C**

NB

910

0.38

1176

0.49

SB

1137

0.47

2149

0.90

NB

1072

0.45

1390

0.58

SB

1028

0.43

2112

0.88

Cobbitty Road
(west)

NB

882

0.37

1178

0.49

SB

876

0.37

1976

0.82

Belmore Road

NB

1341

0.56

1769

0.74

SB

547

0.23

669

0.28

Hillside Drive
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Location on The
Northern
Road/Direction*
Bringelly Road

2016

2026

Vehicles

V/C**

Vehicles

V/C**

NB

985

0.41

1575

0.66

SB

631

0.26

656

0.27

Badgerys Creek
Road

NB

664

0.28

997

0.42

SB

527

0. 22

520

0.22

Derwent Road

NB

663

0.28

943

0.39

SB

506

0.21

501

0.21

NB

661

0.28

893

0.37

SB

491

0.20

480

0.20

Mersey Road

* North of the intersections.
NB north bound and SB southbound
** V/C - volume to capacity ratio.

Table 6-8 Afternoon peak hour traffic for mid-block sections (the proposal - 4lane divided road)
Location on
The Northern
Road/Direction*
Fairwater Drive

2016

2026

Vehicles

V/C**

Vehicles

V/C**

NB

1043

0.43

1911

0.80

SB

1286

0.54

1690

0.70

NB

993

0.41

1978

0.82

SB

1382

0.58

1867

0.78

Cobbitty Road
(west)

NB

812

0.34

1846

0.77

SB

1350

0.56

1855

0.77

Belmore Road

NB

672

0.28

784

0.33

SB

1384

0.58

1657

0.69

NB

697

0.29

760

0.32

SB

1083

0.45

1532

0.64

Badgerys Creek
Road

NB

616

0.26

645

0.27

SB

656

0.27

879

0.37

Derwent Road

NB

599

0.25

617

0.26

SB

644

0.27

819

0.34

NB

587

0.24

601

0.25

SB

632

0.26

757

0.32

Hillside Drive

Bringelly Road

Mersey Road

* North of the intersections
NB north bound and SB southbound
** V/C - volume to capacity ratio.

This modelling shows that the proposal (a four-lane divided road) would be sufficient
until 2026 to cater for predicted traffic growth along The Northern Road as a result of
development within the South West Growth Centre.
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Intersections with the proposal (four-lane divided road)
Assessment of the proposed intersections with the proposal was completed and the
resulting LoS of selected intersections are presented in table 6-9. In 2016 AM and
PM peak periods, all intersections are expected to operate below capacity. In 2026
and 2036 AM and PM peak periods, most existing intersections are expected to
operate below capacity, with the remainder approaching capacity.
According to the analyses all the intersections would operate at LoS D or better for
the years analysed. At grade intersections would have sufficient capacity to cater for
future forecast traffic until 2036. Further detail is provided in Appendix J.
Table 6-9 Peak hour Level of Service for selected intersections with the
proposal (four-lane divided road)
Intersection with
The Northern
Road
Fairwater Drive

Type of
Control

2016

2026

AM

PM

AM

PM

Signalised

C

C

C

C

Hillside Drive

Signalised

C

C

C

C

Cobbitty Road
(west)
Belmore Road

Priority

B

B

B*

B*

Signalised

A

A

B

B

Bringelly Road

Signalised

C

C

C

C

Roundabout

B

B

C*

B*

Priority

B

B

B

D

Priority

C

B

D

D

Badgerys Creek
Road
Derwent Road
Mersey Road

* Intersection upgraded to signalised.

Future conditions (performance summary)
The traffic modelling indicated that the proposal would operate at an acceptable
performance in 2026 and would provide a substantial improvement to the base case
scenario (refer to Appendix J). The traffic assessment predicted that:
•
•

•
•

Until 2016 the existing road configuration would cater for the predicted traffic
growth.
From 2016 to provide an adequate level of service an upgrade to a four-lane
divided road and upgrade of the intersections between Fairwater Drive and
Bringelly Road would be required to cater for the predicted traffic growth until
2026.
From Bringelly Road to Badgerys Creek Road the current road configuration
provides an adequate level of service until 2026.
From Badgerys Creek Road to Mersey Road the current road configuration
provides an adequate level of service provides an adequate configuration until
2026.

Safety and access
Pedestrian, cyclist and vehicle safety would be improved during the operation of the
proposal. The upgrade of The Northern Road includes the introduction of a series of
signalised intersections which incorporate pedestrian crossing facilities.
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The proposal would provide a designated three metre wide off-road shared path
adjacent to the southbound carriageway, as well as wide shoulders along either side
of the upgrade for cyclist use.
The locations of several intersections were adjusted to suit the topography and avoid
undesirable vertical geometry on the local roads. The proposal would result in the
loss of right turn access to and from all existing properties with direct access to The
Northern Road. Only left in left out access would be allowed in order to provide a
safe driving environment on the new divided carriageway. The loss of right turn
movements would increase the travel times and distance for some trips within the
proposal
(refer
to
section 6. 9). However, U-turn facilities that cater for B-doubles have been proposed
at Lowes Creek link road (chainage 9250), Belmore Road (chainage 10400),
Greendale Road (chainage 11600) and Derwent Road (chainage 13800) to allow
vehicles to turn around and access the opposite carriageway.
Public transport
Existing bus routes would not be impacted during operation. Additional bus stop
facilities would be provided to improve accessibility in the area. The existing bus
stops north of the Bringelly intersection would be reinstated following construction.
There would be no negative operational impact to public transport services.
Parking
All informal parking would be removed along the road edge of The Northern Road as
a result of the proposal. This would also remove the opportunity for informal road
side market stalls.

6.1.3

Safeguards and management measures

Table 6-10 Traffic and access safeguards and management measures
Impact

Environmental safeguards

Responsibility

Timing

Traffic
and
access

A detailed construction traffic
management plan (CTMP)
would be prepared during the
detailed design phase. The
CTMP would be prepared in
accordance with the RMS
Guide to Traffic Control at
Work Sites and would include
guidelines, general
requirements and procedures
to be used when activities or
areas of work have a potential
impact on existing traffic
arrangements. The CTMP
would be submitted in stages
to reflect the progress of work
and would:
•
Identify the traffic
management
requirements during
construction.
•
Describe the general

Construction
contractor

Preconstruction
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Impact

Environmental safeguards

•

•
•

•

•

•
•

•

•

•

•

•

Responsibility

Timing

approach and
procedures to be
adopted when producing
specific traffic control
plans.
Provide for the
continuous, safe and
efficient movement of
traffic for both the public
and construction
workers.
Maintain the capacity of
local roads.
Identify temporary speed
restrictions to ensure
safe driving
environmental around
work zones.
Minimise impacts on The
Northern Road and local
traffic.
Provide access to local
roads and properties,
including the use of
temporary turn-around
bays.
Provide temporary works
and traffic signals.
Identify the number and
width of traffic lanes in
operation.
Identify traffic barrier
requirements and
placement.
Include methods for
implementing the traffic
management plan.
Include methods for
minimising road user
delays.
Provide appropriate
warning and advisory
signposting.
Consider other
developments such as
the South West Growth
Centre precincts that
may also be under
construction, to minimise
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Impact

Traffic
and
access

6.2

Environmental safeguards

Responsibility

traffic conflict and
congestion that may
occur due to the
cumulative increase in
construction vehicle
traffic.
•
Provide designated
pedestrian and cyclist
access through and/or
around the construction
site to maximise
connectivity, maintain
access and allow safe
movements.
•
Make provision for
consultation with relevant
local government
authority, as appropriate.
Construction
Traffic control plans (TCPs)
contractor
would be prepared and
implemented for the
appropriate stage of works by
suitably qualified personnel.
Implementation of TCPs would
be inspected as required for
the duration of the construction
phase in accordance with the
RMS Traffic Control at
Worksites Manual.

Timing

Preconstruction &
construction

Flora and fauna

A biodiversity assessment was prepared by SKM in August 2012 and is included in
Appendix D. The biodiversity assessment has been prepared in accordance with
RMS (2012) Environmental Impact Assessment Practice Note: Biodiversity
Assessment (EIA-N06). A summary of the assessment has been provided below.

6.2.1

Background

Areas within the South West Growth Centre boundary
The proposal is largely contained within the South West Growth Centre according to
the Growth Centres SEPP (refer to section 4.1.2), except for small areas outside of
the boundary. An order to confer biodiversity certification on the Growth Centres
SEPP was issued on the 11 December 2007 by the Minister for the Environment. A
biocertification assessment was subsequently completed on all land contained within
the boundary of the South West Growth Centre. This assessment identified land as
being either certified or non-certified. Figure 6-3a and figure 6-3b show the location of
certified and non-certified land. A definition of each is included below.
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Certified land
Certified land is land that can be cleared for the purposes of urban development as
per the Growth Centres SEPP (GCC 2007), which includes the South West Growth
Centre. Biodiversity offsetting arrangements for areas designated as certified are
managed by the OEH as part of the Growth Centres Biodiversity Offset Program
(refer to DECCW (2010) and GCC (2007)). As certified land has already undergone
assessment no further impact assessment is required, including the need to
determine assessments of significance of matters of National Environmental
Significance. Certified land is identified in figure 6-3a and figure 6-3b. The majority of
the proposal is located on land zoned as certified, except for very small areas located
in non-certified land and areas outside the boundary of the South West Growth
Centre.
Non-certified land
Non-certified land is land that is to be retained and protected, any development within
this area is restricted (GCC, 2007) and is subject to the normal impact assessment
processes under State (TSC Act) and Commonwealth (EPBC Act) legislation. Noncertified land that is identified as existing native vegetation (ENV), according to the
Growth Centres Conservation Plan (draft) (GCC, 2007) is also subject to the
Biodiversity Certification Order (Schedule 1 of the TSC Act). As such any areas of
ENV in non-certified areas of the South West Growth Centre is subject to offsetting
requirements if cleared. Non-certified land is identified in figure 6-3a and figure 6-3b.
Only a small portion of the proposal is located in non-certified lands and includes the
eastern side of Thompsons Creek (chainage 12300).
Areas outside the South West Growth Centre boundary
A small portion of the proposal is on land located outside of the boundary of the
South West Growth Centre. This area is subject to the normal assessment processes
under State (TSC Act) and Commonwealth (EPBC Act) legislation.
Land outside of the South West Growth Centre boundary is identified in figure 6-3a
and figure 6-3b and includes:
•
•
•
•
•

Fairwater Drive and Porrende Street (chainage 600).
Sedimentation basin (chainage 800) located north of the Fairwater Drive and
Porrende Street intersection.
Western and eastern sides of the Hillside Drive intersection (chainage 1400).
A small portion of Cobbitty Road (west) near the intersection (chainage 2700).
North of the Mersey Road intersection from chainage 14500 to the end of the
proposal.

For more detail about where the proposal is located in relation to certified land, noncertified land and areas outside the boundary of the South West Growth Centre
boundary, refer to the figures contained in the biodiversity assessment (Appendix D).
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Methodology
Database and desktop review
A review of existing information and search of government maintained databases
was undertaken and included:
•
•
•
•
•
•
•
•
•
•
•
•
•

OEH Atlas of NSW Wildlife (OEH 2011).
EPBC Act Protected Matters Search Tool (SEWPaC 2011).
Databases maintained by OEH pertaining to Priority Fauna Habitats and wildlife
corridors.
Primary Industries Records Viewer 2011 (records and distribution of threatened
and protected species of fish and marine vegetation held by DPI NSW).
Vegetation community Geographical Information System (GIS) data layer for
the Cumberland Plain and technical report (NPWS 2002).
GIS layers for the Biocertification of the Growth Centres as published by the
Growth Centres SEPP.
GIS layers for the Growth Centres relevant to the Draft Growth Centres
Conservation Plan.
The NSW Government's Draft EPBC Act Strategic Assessment Report for the
Sydney Growth Centres Program.
Preliminary Ecological Habitat Assessment for The Northern Road Upgrade
between Narellan Road and Bringelly Road (UBM Ecological Consultants
2008).
Mitchell Landscapes (Mitchell 2003) mapping; providing an overview of
geology, geomorphology, topography, soils and geodiversity for bioregions
within NSW.
Records published in scientific journals and specialist ecological reports
pertaining to the locality and general flora and fauna distribution.
DP&I noxious weeds declarations search within the local government areas.
Results of local environmental studies, including studies prepared by
consultants, universities and other sources.

A search area of a five kilometre area surrounding the existing The Northern Road
(within the proposal) was used for the database searches. Refer to figure 6-4 and
figure 6-5 for the database search findings.
Prior to undertaking field surveys the likelihood of occurrence for threatened flora and
fauna are identified from findings of the desktop reviews. The identified likelihood of
occurrence is used for the targeted field surveys. The surveys confirm the presence
or otherwise of habitat and species. From the field survey findings the presence or
otherwise of habitat and species is used to identify the need to undertake
assessments of significance. Where species or their likely habitat is not identified
during field surveys, an assessment of significance is not required. Furthermore, for
this proposal the need to undertake assessments of significance is also informed by
whether the proposal is located in certified areas of the South West Growth Centre.
Where the proposal is located in certified areas of the South West Growth Centre an
assessment of significance is not required (refer to section 4.1.2). For areas located
outside the certified areas of the South West Growth Centre an assessment of
significance may be required dependent on the presence of threatened species or
their likely habitat.
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Field investigations
The survey area for the biodiversity assessment was defined as a 50 metre buffer
either side of the existing The Northern Road and a 100 metre buffer was used for
areas with high vegetation cover including at Lowes Creek and Robinson Road.
Two ecological field surveys were conducted, one during the winter (4-6 July 2011)
and the other in spring (19-23 September 2011). Field survey locations are shown in
figure 6-6a and figure 6-6b. The targeted field surveys were designed to identify the
extent and quality of terrestrial and aquatic native vegetation, fauna habitats and
species diversity present in the proposal during different seasons. The desktop
assessment identified which threatened species to target in the surveys and were
identified according to those species that had a medium to high likelihood of
occurrence (refer to chapter 3 of Appendix D).
Flora surveys
Two comprehensive flora surveys were conducted, one during winter and the other in
spring to provide baseline floristic data and investigate the presence of threatened
plant species, populations and/or ecological communities in and adjacent to the
proposal. The surveys were conducted across the seasons to sample variation in the
flowering times of groundcover plants and assist with identification of vegetation
condition and the distribution of TECs including the Cumberland Plain Woodland and
River-flat Eucalypt Forest. Targeted searches were undertaken for five threatened
flora species listed under the TSC Act and/or the EPBC Act. Eight species were
identified as having a medium likelihood of occurrence and one species with a high
likelihood of occurrence. For further detail of flora species targeted refer to section
6.2.2. The surveys included transects and traverses, plot-based survey and targeted
flora surveys.
Fauna surveys
Fauna surveys were undertaken during winter and spring to assess the habitat value
of areas which would be impacted by the proposal. The survey assessed the extent
and quality of native vegetation and the fauna species listed under the TSC Act and
the EPBC Act that were considered likely to occur. Targeted fauna surveys were
undertaken and included a targeted survey for the Cumberland Plain Land Snail
(Meridolum corneovirens) and the Grey-headed Flying Fox (Pteropus poliocephalus),
which were both identified as having a high likelihood of occurrence. The other
threatened fauna species that were identified as having a high and medium likelihood
of occurrence that were also included in the targeted survey are described in section
6.2.2.
The surveys included nocturnal surveys for microchiropteran bats and frogs over two
nights during the spring survey. Spotlighting for arboreal mammals was conducted in
the existing road reserve north of Lowes Creek as this area represented the only
large intact area of woodland suitable for these species. The surveys also targeted
riparian areas and below existing bridges on The Northern Road to assess fauna
movements. Opportunistic bird and reptile surveys were conducted in conjunction
with the snail transects.
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Aquatic surveys
The aquatic field survey included a visual habitat assessment at the three named
creeks (that is Narellan Creek, Lowes Creek and Thompsons Creek). Information
was gathered and verified on the condition of the waterway including presence of
pollutants, turbidity, weed invasion and sedimentation. The criteria assessed included
watercourse characteristics and flow regime, water quality (visual assessment),
surrounding land use and impacts on the waterway, condition and extent of riparian
vegetation and in-stream vegetation, presence of downstream wetlands and their
condition, and the presence of fish habitat including spawning and refuge areas and
any potential barriers to fish passage both current and potentially as a result of the
proposal. No targeted searches were undertaken for aquatic fauna as no threatened
or endangered fish species were identified in the database searches.

6.2.2

Existing environment

The proposal is located on the Cumberland Plain in Western Sydney. Clearing of
native vegetation for farming, residential development and roads has historically
occurred throughout this area.
Flora
Vegetation communities (including threatened ecological communities)
The area is dominated by modified landscapes representative of rural/rural
residential pursuits that have resulted in broadscale land clearing, establishment of
non-native pastures and fragmentation by infrastructure. These areas were in poor
ecological condition, dominated by pasture grasses and weeds in the groundcover.
The National Parks and Wildlife Service (NPWS) conducted a vegetation mapping
project for the Cumberland Plain in Western Sydney from 1997 – 2002 (NPWS 2002)
which includes the study area. Of the three vegetation communities mapped by
NPWS (2002), all were listed as threatened ecological communities (TECs) under the
NSW TSC Act and/or Commonwealth EPBC Act (refer to figure 6-3 and
table 6-11).
Table 6-11 Vegetation associations of the local area (NPWS 2002) and
corresponding TSC Act and EPBC Act listed TECs
Map Community
unit (NPWS 2002)
9
Shale Hills
Woodland
10

Shale Plains
Woodland

11

Alluvial
Woodland

NSW TSC Act (TEC)
Cumberland Plain
Woodland (critically
endangered ecological
community)
Cumberland Plain
Woodland (critically
endangered ecological
community)
River-flat Eucalypt Forest
in the NSW North Coast,
Sydney Basin and South
East Corner Bioregions
(endangered ecological
community)
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Commonwealth EPBC Act
(TEC)
Cumberland Plain
Woodland (critically
endangered ecological
community)
Cumberland Plain
Woodland (critically
endangered ecological
community)
NA
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Map Community
unit (NPWS 2002)
12
Riparian Forest

13

Western
Sydney Dry
Rainforest

14

Moist Shale
Woodland

NSW TSC Act (TEC)
River-flat Eucalypt Forest
in the NSW North Coast,
Sydney Basin and South
East Corner Bioregions
(endangered ecological
community)
Western Sydney Dry
Rainforest in the Sydney
Basin Bioregion
(endangered ecological
community)
Moist Shale Woodland in
the Sydney Basin
Bioregion (endangered
ecological community)

Commonwealth EPBC Act
(TEC)
NA

NA

NA

NA = not applicable.
Field verification of vegetation communities was undertaken to identify the type,
extent, condition and conservation status of areas of vegetation in the survey area.
The findings from the survey are mapped in the figures contained in Appendix D.
Majority of the area is devoid of remnant vegetation, with the exception of four
vegetation communities identified during the field survey. Two of these were
representative of TECs under the TSC Act, with the remaining two representing
highly modified and cleared landscapes. The high condition remnants of Cumberland
Plain Woodland within the survey area also met the condition thresholds of critically
endangered ecological community under the EPBC Act. Table 6-11 identifies the
vegetation communities occurring, as well as their status under the TSC Act and their
condition values.
Vegetation communities include mainly areas of grassy woodland comprising the
TEC Cumberland Plain Woodland (TSC Act listed only) in varying condition. There
are also several areas of riparian vegetation comprising the TEC River-flat Eucalypt
Forest (TSC Act) with the remainder comprising modified vegetation communities
(scattered trees/grasslands). The figures in Appendix D provide the location and
condition of these vegetation communities.
Cumberland Plain Woodland
The condition of Cumberland Plain Woodland ranged from high to low. Areas of high
condition were comprised of moderate floristic diversity and minimal disturbance.
Areas of moderate and low condition where identified on the basis of canopy species
only with a highly depleted and modified understorey. Grasslands derived from
Cumberland Plain Woodland are listed in the TSC Act. Large areas of this derived
grassland were present in the existing road easement and adjacent private properties
including areas of pasture and maintained grassland. A small section of high
condition remnant of the Cumberland Plain Woodland that meets the EPBC condition
thresholds is present in the vicinity of Cobbitty Road (east) (Oran Park Drive). This
occurs within the certified area of the South West Growth Centre. Refer to Appendix
D for figures that show the location of the Cumberland Plain Woodland community.
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River-flat Eucalypt Forest
This vegetation community occurred on alluvial soils associated with Thompsons
Creek, Lowes Creek and Narellan Creek. Historical clearing and grazing, particularly
in the vicinity of Lowes Creek and Narellan Creek, has substantially reduced this
community to narrow modified riparian strips.
Remnants of River-flat Eucalypt Forest were in low-moderate condition with
understorey vegetation in these areas highly disturbed and generally dominated by
exotic species. River-flat Eucalypt Forest at Thompsons Creek, east of the existing
bridge was in moderate condition.
Modified (Scattered trees and grasslands)
Highly modified landscapes occur where vegetation communities represent little
ecological value and have a severely reduced ecological function. A small proportion
of these modified landscapes contain elements of the critically endangered
Cumberland Plain Woodland and Grey Box Woodland. However they are highly
disturbed and fragmented and are insufficient to meet the criteria of ecological
community under the TSC Act (including derived native grasslands). Rehabilitation
has occurred in some areas, with the planted species coming from unknown origin.
These areas may provide some suitable habitat to fauna species despite their lack of
structure and poor species composition.
Threatened flora species
The desktop review identified 33 threatened flora species (refer to figure 6-4). One of
these species was identified as having a high likelihood of occurrence, eight with a
medium and 24 with a low likelihood of occurrence. Table 6-12 lists the species
identified in the desk top review, their likelihood of occurrence and the findings from
the field survey.
Six threatened cryptic flower species (Caladenia tesselata, Cryptostylis hunteriana,
Gyrostemon thesioides, Pimelea curviflora var. curviflora, Pterostylis nigricans,
Pterostylis saxicola) were considered to have a medium likelihood of occurrence.
Targeted random meander searches for these species were conducted during
optimum periods for the species (likely flowering times) to maximise opportunities for
observation. None of the threatened species were observed within the proposal.
No other threatened flora species were identified during the surveys (refer to section
3 of Appendix D). Individuals of the endangered population of Marsdenia v. ssp.
viridifolia (Native Pear) were identified during the field survey and is discussed below.
Table 6-12 Known or potentially occurring threatened flora species and
endangered population
Species
Status
Likelihood of
Observed
occurrence
during
survey
EPBC
TSC
Act
Act
V
E
Low
Not observed
Acacia bynoeana
Acacia pubescens

V

V

Medium

Not observed

Caladenia tesselata

V

E

Medium

Not observed

NA

V

Low

Not observed

Callistemon linearifolius
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Species

Cryptostylis hunteriana

Status
EPBC
TSC
Act
Act
V
V

Likelihood of
occurrence

Observed
during survey

Medium

Not observed

Cynanchum elegans

E

E

Low

Not observed

Dillwynia tenuifolia

V

V

Low

Not observed

Eucalyptus benthamii

V

V

Low

Not observed

Eucalyptus scoparia

V

E

Low

Not observed

Epacris purpurascens var.
purpurascens
Grevillea juniperina subsp.
juniperina
Grevillea parviflora subsp.
parviflora
Genoplesium baureri

NA

V

Low

Not observed

NA

V

Low

Not observed

V

V

Low

Not observed

NA

V

Low

Not observed

Gyrostemon thesioides

NA

E

Medium

Not observed

Lepdium hyssopifolium

E

E

Low

Not observed

Leucopogon exolasius

V

V

Low

Not observed

NA

E2

High

Present

V

V

Low

Not observed

Persoonia acerosa

V

V

Low

Not observed

Persoonia bargoensis

V

E

Low

Not observed

Persoonia hirsuta

E

E

Low

Not observed

Persoonia nutans
Nodding Geebung
Pimelea curviflora var.
curviflora
Pimelea spicata

E

E

Low

Not observed

V

V

Medium

Not observed

E

E

Low

Not observed

Pomaderris brunnea

V

V

Low

Not observed

Pterostylis nigricans

NA

V

Medium

Not observed

Pterostylis saxicola

E

E

Medium

Not observed

Pultenaea aristata

V

V

Low

Not observed

Pultenaea parviflora

E

E

Low

Not observed

Pultenaea pedunculata

NA

V

Low

Not observed

Syzygium paniculatum

V

V

Low

Not observed

CE

N/A

Medium

Not observed

Marsdenia v. ssp. viridifolia
in the Bankstown,
Blacktown, Camden,
Campbelltown, Fairfield,
Holroyd, Liverpool & Penrith
LGAs (endangered
population)
Melaleuca deanei

Thelymitra sp. Kangaloon
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Species

Status
EPBC
TSC
Act
Act
V
V

Thesium australe

Likelihood of
occurrence

Observed
during survey

Low

Not observed

V = vulnerable, E = endangered, CE = critically endangered, E2 = endangered population, NA
= not applicable.

Endangered populations
The field surveys targeted the presence of threatened flora species, endangered
populations and their habitats. Individuals from the endangered population of the
Native Pear (Marsdenia viridiflora subsp. viridiflora) (listed as an endangered
population under the TSC Act) were observed between the Carrington Road and
Derwent Road intersections (refer to Appendix D) Individuals of the endangered
population of Native Pear (TSC Act) were recorded at nine locations, generally
climbing over intact and abandoned wire fences within moderate condition
Cumberland Plain Woodland remnants. Individuals occurred either in isolation or in
groups of three to 10 stems less than five metres apart, and generally within one
metre of each other. The presence of the Native Pear was only observed within the
certified areas, as such, no further assessment is required. The locations of the
Native Pear observed have been illustrated in the figures contained in Appendix D.
All specimens were in good condition, with the exception of a mature individual
recorded along the wire fence line of Bringelly Public School. This specimen was
growing in isolation and likely to have been impacted by the frequent mowing
occurring along the grass verge as part of the standard grounds maintenance
regime.
Noxious weeds
Noxious weed species have been recorded within the area. These are listed in table
6-13 below including the noxious class for each species.
Table 6-13 Noxious weed species
Noxious class
(DPI 2012)
Class 4: The
growth and spread
of the plant must
be controlled
according to the
measures specified
in a management
plan published by
the local control
authority and the
plant may not be
sold, propagated or
knowingly
distributed

Species
Bridal Creeper
Asparagus
asparagoides
St Johns Wort
Hypericum perforatum

Lantana
Lantana camara

Broad-leaved Privet
Ligustrum lucidum
African Boxthorn
Lycium ferocissimum
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Prevalence within the survey
area
Recorded in moderate abundance
in disturbed roadside areas.
Recorded in moderate to high
abundance in disturbed road
easements, disturbed areas of
remnant vegetation and
agricultural areas.
Recorded in low abundance.
Restricted to several patches of
disturbed native vegetation
towards the southern end of the
corridor.
Recorded in high abundance
within riparian zones.
Recorded in moderate-high
abundance within numerous
patches of native remnant
vegetation.
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Noxious class
(DPI 2012)

Species
African Olive
Olea europaea subsp.
Cuspidata

Blackberry
Rubus fruticosus

Class 3: The plant
must be fully and
continuously
suppressed and
destroyed.

Mother-of-millions
Bryophyllum
delagoense

Prevalence within the survey
area
Recorded in high abundance
throughout the corridor. Dominant
understorey species in many
patches of remnant vegetation
and unmaintained road
easements.
Recorded in low-moderate
abundance in unmaintained road
easements and disturbed areas of
vegetation, mainly in riparian or
moist situations.
Recorded in high abundance in
several patches of remnant
vegetation

Fauna
Fauna habitat
Habitat for fauna is extensively cleared for agricultural and rural residential
settlements. Remaining patches of habitat were relatively small and fragmented and
comprise:
•
•
•
•
•

Grassy or shrubby woodland.
Riparian habitats.
Hollow bearing trees and stags.
The understorey of existing bridges.
Freshwater aquatic habitats including creeks and farm dams.

The remaining areas were predominantly cleared grassy agricultural landscapes.
The woodland habitat types and value for fauna vary across the landscape in
conjunction with the structure of the vegetation and dominant canopy species. Both
mature and regrowth forest elements were present as well as cleared and modified
habitats. The historical clearing of land particularly on private rural properties has
substantially reduced the value of the habitat by removing connectivity, foraging,
shelter and breeding resources for fauna. The best quality fauna habitats were found
adjoining Cobbitty Road to the south-east and associated with larger fragments of
Grey Box Woodland, which is not a threatened ecological community. These remnant
habitats were also found to comprise abundant leaf litter, low densities of fallen
timber, logs and rubbish and support populations of Cumberland Plain Land Snail
(Meridolum corneovirens).
The condition of the riparian River-flat Eucalypt Forest habitat also varied widely
depending on the size of the patch, the degree of disturbance, clearing, and the
extent of weeds. Generally, all riparian areas were in poor condition and provided
minimal resources for fauna in terms of breeding and foraging opportunities. The
dense canopy provided shelter and refuge for some bird and arboreal mammal
species, particularly Common Ringtail Possum (Pseudocheirus peregrines). No
Cumberland Plain Land Snails were found in this habitat, and this species would not
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be expected due to the absence of leaf litter and bark and sheltering opportunities.
Sixty five habitat trees (hollow-bearing trees including large dead trees) were
identified. The location of these trees within the proposal are shown in Appendix D.
The highest density of habitat trees were recorded in the existing road reserve
between the proposed intersection upgrade with Carrington Road north to Belmore
Road.
Tree hollows would provide shelter and breeding habitat for a range of fauna. In this
location and based on the condition of the habitats, hollow trees may be used by
threatened microchiropteran bats such as the Greater Broad-nosed Bat (Scoteanax
rueppellii), Eastern Freetail Bat (Mormopterus norfolkensis) and Eastern False
Pipistrelle (Falsistrellus tasmaniensis), as well as, some other larger birds such as
parrots and lorikeets. Many of the hollows were observed being used by the
introduced honeybee and Common Myna, indicating competition of this resource
between native and introduced species.
Bridges also provide potential roosting habitat for microchiropteran bats. The field
survey included an inspection under each of the existing bridges at Narellan Creek,
Thompsons Creek and Lowes Creek to assess evidence of roosting bats or potential
roosting habitat. Nocturnal surveys were conducted for microchiropteran bats and
frogs over two nights during the spring survey. This included the use of two bat call
recording devices (Anabat: titley electronics) and spotlighting. No roosting bats or
evidence of previous roosting was observed.
Aquatic habitat including dams has been described in the following sections.
Threatened fauna
The desktop review identified 48 threatened fauna species (refer to figure 6-5 and
table 6-14). Of these, six were identified as having a high likelihood of occurrence, 16
with a medium and 22 with a low likelihood of occurrence. A further four were
identified as unlikely to occur.
Table 6-14 provides a list of the species identified in the desk top review, their
likelihood of occurrence and the findings from the field survey. Species observed
during the preliminary ecological habitat assessment undertaken by UBM Ecological
Consultants in 2008 are also identified in figure 6-5.
Table 6-14 Known or potentially occurring threatened fauna species
Species

Brush-tailed Rock
Wallaby
(Petrogale penicillilata)
Large Bent-wing Bat
(Miniopterus schreibersii)
Eastern False Pipistrelle
(Falsistrellus
tasmaniensis)

Status
EPBC TSC
Act
Act
E
E

NA

V

NA

V
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Likelihood of
occurrence

Observed during
field survey

Unlikely

Not observed

Medium: Potential
habitat identified
High: Recorded
(UBM, 2008)
Potential habitat
identified

Not observed
Not observed
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Species

Eastern Freetail Bat
(Mormopterus
norfolkensis)

Status
EPBC TSC
Act
Act
NA
V

Likelihood of
occurrence

Observed during
field survey

High: Recorded
(UBM, 2008)
Potential habitat
identified
Low

Not observed

Eastern Pygmy Possum
(Cercartetus nanus)

NA

V

Greater Broad-nosed Bat
(Scoteanax rueppellii)

NA

V

Grey-headed Flying-Fox
(Pteropus poliocephalus)
Koala
(Phascolarctos cinereus)
Large-eared Pied Bat
(Chalinolobus dwyeri)
Southern Myotis
(Myotis macropus)

V

V

V

V

V

V

NA

V

V

V

Unlikely

Recorded
possible bat call
calling (Appendix
D)
Not observed

E

E

Unlikely

Not observed

E

V

Low

Not observed

NA

V

Low

Not observed

NA

V

Unlikely

Not observed

NA

V

Medium: Potential
habitat identified

Not observed

NA

E

Low

Not observed

NA

V

Low

Not observed

NA

V

Medium: Potential
habitat identified

Not observed

Long-nosed Potoroo
(Potorous t. tridactylus)
Southern Brown
Bandicoot
(Isoodon o. obesulus)
Spotted-tailed Quoll
(Dasyurus maculatus)
Squirrel Glider
(Petaurus norfolcensis)
Yellow-bellied Glider
(Petaurus australis)
Yellow-bellied SheathtailBat
(Saccolaimus
flaviventris)
Australian Painted Snipe
(Rostratula
benghalensis)
Barking Owl
(Ninox connivens)
Black-chinned
Honeyeater
(Melithreptus g. gularis)
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High: Recorded
(UBM, 2008)
Potential habitat
identified
High: Potential
habitat identified
Medium: Potential
habitat identified
Medium: Potential
habitat identified
High: Potential
habitat identified

Not observed

Not observed

Not observed
Not observed
Not observed
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Species

Black-necked Stork
(Ephippiorhynchus
asiaticus)
Blue-billed Duck
(Oxyura australis)
Brown Treecreeper
(Climacteris picumnus)
Bush-stone Curlew
(Burhinus grallarius )
Diamond Firetail
(Stagonopleura guttata)
Flame Robin
(Petroica phoenicea)
Freckled Duck
(Stictonetta naevosa)
Gang-gang Cockatoo
(Callocephalon
fimbriatum)
Glossy Black-Cockatoo
(Calyptorhynchus
lathami)
Hooded Robin
(Melanodryas cucullata
cucullata)
Little Eagle
(Hieraaetus
morphnoides)
Little Lorikeet
(Glossopsitta pusilla )
Masked Owl
(Tyto novaehollandiae)
Powerful Owl
(Ninox strenua)
Regent Honeyeater
(Xanthomyza phrygia)
Scarlet Robin
(Petroica boodang )
Speckled Warbler
(Pyrrholaemus
sagittatus)
Swift Parrot
(Lathamus discolour)
Turquoise Parrot
(Neophema pulchella)

Status
EPBC TSC
Act
Act
NA
E

Likelihood of
occurrence

Observed during
field survey

Low

Not observed

NA

V

Low

Not observed

NA

V

Not observed

V

E

Medium: Potential
habitat identified
Low

NA

V

Not observed

NA

V

Medium: Potential
habitat identified
Medium: Potential
habitat identified

NA

V

Low

Not observed

NA

V

Low

Not observed

NA

V

Low

Not observed

NA

V

Medium: Potential
habitat identified

Not observed

NA

V

Low

Not observed

NA

V

Medium: Potential
habitat identified

Not observed

NA

V

Low

Not observed

NA

V

Not observed

E

E

Medium: Potential
habitat identified
Low

NA

V

Medium: Potential
habitat identified

Not observed

NA

V

Medium: Potential
habitat identified

Not observed

E

E

Low

Not observed

NA

V

Medium: Potential
habitat identified

Not observed
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Species

Varied Sittella
(Daphoenositta
chrysoptera)
Broad-headed Snake
(Hoplocephalus
bungaroides)
Rosenberg's Goanna
(Varanus rosenbergi)
Giant Burrowing Frog
(Heleioporus
australiacus)
Green and Golden Bell
Frog
(Litoria aurea)
Growling Grass Frog
(Litoria raniformis)
Little John’s Tree Frog
(Litoria littlejohni)
Southern Barred Frog
(Mixophyes iteratus)
Stuttering Frog
(Mixophyes balbus)
Cumberland Plain Land
Snail
(Meridolum
corneovirens)

Status
EPBC TSC
Act
Act
NA
V

Likelihood of
occurrence

Observed during
field survey

Medium: Potential
habitat identified

Not observed

V

V

Low

Not observed

NA

V

Low

Not observed

V

V

Low

Not observed

E

E

Medium: Potential
habitat identified

Not observed

V

E

Low

Not observed

V

V

Low

Not observed

E

E

Low

Not observed

NA

E

Low

Not observed

NA

E

High

Recorded in area
of certified land
(refer to Appendix
D)

V = vulnerable, E = endangered, NA = not applicable.

A total of 78 fauna species, comprising 57 bird species, seven mammal species,
seven frog species and seven reptile species were recorded during the field surveys.
Three bird and two mammal species were introduced fauna, with the remainder
native species. Of these, only one threatened species was identified (Cumberland
Plain Land Snail) and a second species was tentatively recorded from bat call
analysis (Southern Myotis), and potential habitat for a further 20 species was
identified. These potential species comprised woodland birds (Varied Sittella, Brown
Treecreeper, Diamond Firetail, Speckled Warbler, Black-chinned Honeyeater,
Hooded Robin, Scarlet Robin and Flame Robin), the Grey-headed Flying-fox,
Powerful Owl, Little Lorikeet, Turquoise Parrot, microchiropteran bats (Eastern False
Pipistrelle, Large Bentwing-bat, Eastern Freetail-bat, Yellow-bellied Sheathtail Bat,
Greater Broad-nosed Bat and Large-eared Pied Bat), Green and Golden Bell Frog
and the Koala.
The field survey identified that in the:
•
•

Certified areas of the South West Growth Centre the habitat for the threatened
fauna was considered marginal.
Non-certified areas of the South West Growth Centre and areas outside of the
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South West Growth Centre the habitat is not likely to support any threatened
fauna.
The Cumberland Plain Land Snail (Meridolum corneovirens) was the only threatened
fauna species identified during the surveys. Targeted surveys were undertaken as
part of this assessment and involved dedicated hand searches across 23 sites. All
observations of these snails occurred in the southern half of the survey area,
particularly in the larger remnants around Cobbitty Road. Snails were notably absent
from rural residential locations north of Bringelly Road. Live snails and snail shells
were recorded at five sites:
•
•
•
•
•

Road reserve north of Belmore Road intersection and adjacent to the proposed
new intersection upgrade (one snail shell).
Road reserve between Lowes Creek and the proposed Lowes Creek link road
(two snail shells).
North of the proposed Oran Park Link Road 3 (one snail shell).
South of the proposed Oran Park Link Road 3 (one live snail).
South of the Cobbitty Road east intersection (two live snails).

The locations of where Cumberland Plain Land Snails were found are shown in
Appendix D. The species are typically associated with abundant leaf litter, logs, fallen
timber and rubbish. Natural areas comprising these microhabitat conditions are
restricted across the area. Recordings of the snail occur away from urbanised areas
or rural residential locations and are generally associated with larger remnant areas
such as those around Cobbitty Road. The predominately cleared land through the
northern rural residential area north of Bringelly Road and around Harrington Park
does not provide suitable habitat for this species.
Potential habitat for threatened woodland birds was noted in the larger remnant on
either side of the Cobbitty Road intersection and in the area between Bringelly Road
and Lowes Creek. In addition, tree-roosting bat species would be widespread and
would be dependent on hollow-roosting habitat trees. The Southern Myotis (Myotis
macropus) and Large Bentwing-bat (Miniopterus schreibersii) are assumed to occur
and the former was tentatively identified foraging over the large dam on Narellan
Creek during the survey. These cave-roosting species are expected to be
widespread. The field survey included an inspection under each of the existing
bridges at Narellan Creek, Thompsons Creek and Lowes Creek to assess evidence
of roosting bats or potential roosting habitat. There is some potential for roosting in
bridge scuppers and abutment joints, which were targeted during the field survey. No
roosting bats or evidence of previous roosting was recorded.
Of the potential habitat for these threatened species, the better quality areas
occurred in larger fragments of woodland associated with Harrington Park and south
of the Cobbitty Road East outside the proposal. The remaining areas along road
reserves were considered very marginal due to the extensive amount of clearing and
fragmentation and the associated impact on habitat condition.
Migratory fauna
Thirteen migratory fauna species were identified by the EPBC Act Protected Matters
search as potentially occurring. Likelihood of these species occurring was
determined based on known habitat requirements and comparison with the habitats
identified during field surveys (refer to table 6-15).
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One migratory species, the Cattle Egret (Bubulcus ibis) was found to occur in a small
number of locations in grazing land on the eastern side of The Northern Road
between Robinson Road and Cobbitty Road. Potential habitat was common in the
central parts of the proposal associated with the Leppington Pastoral lands. These
areas and potential habitats are within certified areas.
Table 6-15 Potential occurrence of migratory species listed under the EPBC
Act
Species

Preferred habitat

Migratory terrestrial species
Black-faced
Rainforests, eucalypt
Monarch
forests and coastal
(Monarcha
scrubs
melanopsis)
White-bellied
Predominantly ocean
Sea Eagle
shores and estuaries,
(Haliaeetus
occasionally inland
leucogaster)
rivers and streams.
An aerial foraging
White-throated
species which
Needletail
occupies a range of
(Hirundapus
habitats from open
caudacutus)
modified landscapes
to woodland and
forest.
Rufous Fantail
Predominantly
(Rhipidura
rainforest and forests
rufifrons)
Rainbow BeePredominantly
eater (Merops
woodland and
ornatus)
timbered plains
A nomadic species
Regent
typically associated
Honeyeater
with forest and
(Xanthomyza
woodland habitats
phrygia)
with the presence of
suitable foraging
species such as
Yellow Box and Red
Ironbark.
Satin Flycatcher Predominantly
(Myagra
forests, in particular
cyanoleuca)
thick vegetation in
gullies
Swift Parrot
On the mainland they
(Lathamus
occur in areas where
discolour)
eucalypts are
flowering profusely or
where there are
abundant lerp (from
sap-sucking bugs)
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Likelihood
of
occurrence

Observed during
field survey

Low

Not observed

Low

Not observed

Medium:
Potentially fly
over, forage and
refuge in the area.

Not observed

Medium: Potential
habitat present

Not observed

Medium: Potential
habitat present

Not observed

Low

Not observed

Low

Not observed

Low

Not observed
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Species

Preferred habitat

Likelihood
of
occurrence

Observed during
field survey

infestations.
Migratory wetland/marine species
Latham’s snipe
Wetlands, wet
(Gallinago
meadows, flooded
hardwickii)
grassy paddocks,
open grassland and
drainage areas.
Painted snipe
(Rostratula
australis)
Cattle Egret
(Ardea ibis)

Great Egret
(Ardea alba)

Fork-tailed Swift
(Apus pacificus)

Medium: Potential
habitat present

Not observed

Wetlands, reedlands,
marshes and swamps

Low

Not observed

Grasslands,
woodlands and
wetlands, and is not
common in arid
areas. It also uses
pastures and
croplands, especially
where drainage is
poor. Often seen with
cattle.
Prefers shallow
water, particularly
when flowing, but
may be seen on any
watered area,
including damp
grasslands.
The species breeds in
Asia and migrate to
Australia in the
summer from which
they spend their
entire life-cycle on the
wing, hunting, resting
and sleeping.

High: Potential
habitat present in
modified rural
landscapes.

Present

Medium: In farm
dams

Not observed

Medium: Potential
to occasionally fly
over and forage in
the region

Not observed

An area of ‘important habitat’ for a migratory species is described in DEWHA (2009)
as:
•
•
•
•

Habitat utilised by a migratory species occasionally or periodically within a
region that supports an ecologically significant proportion of the population of
the species, and/or
Habitat that is of critical importance to the species at particular life-cycle stages,
and/or
Habitat utilised by a migratory species which is at the limit of the species range,
and/or
Habitat within an area where the species is declining.
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No areas of important habitat existed in the survey area for the Cattle Egret or any
other listed migratory species.
Fauna and habitat connectivity
Fauna movements across the landscape are generally hindered by the extensive
amount of clearing and subsequent fragmentation of woodland. Fauna movement is
further hindered by the network of roads across the landscape, in particular The
Northern Road, which carries heavy traffic at times. Fauna movement corridors are
restricted to narrow passages along the road reserves and degraded riparian
vegetation corridors along the major waterways. The movement corridors would
more likely be used by smaller mammals, including feral species, as well as birds,
bats and reptiles. Larger fauna such as macropods are very scarce as a result of
habitat loss and fragmentation.
There are a number of habitat corridors associated with drainage lines on the
western side of The Northern Road, most notably between Carrington Road and
Lowes Creek. However, these do not cross The Northern Road. Connectivity across
The Northern Road is maintained at major creeks and bridges at Thompsons Creek,
Lowes Creek and Narellan Creek. These corridors would be used by a range of
fauna including small, medium and large mammals as well as birds, bats and
reptiles. Fauna movement corridors within the proposal would therefore be restricted
to narrow passages along the road reserve (which has minimal connectivity) or
degraded riparian strips along the major waterways (Narellan Creek, Lowes Creek
and Thompsons Creek). An area of vegetation south of Cobbitty Road is dissected
by the existing Northern Road and is likely to have severed a fauna movement
corridor.
Priority fauna habitats are habitats that have exceptional importance for the
conservation of vertebrate fauna, particularly threatened species. Identifying priority
fauna habitats guides conservation efforts toward areas that would have the greatest
benefits for fauna. One priority fauna habitat type, Grassy Woodlands, was found to
be relatively widespread, with occurrences scattered along the existing road
easement. The locations of priority fauna habitats are shown in figure 6-5.
The Woronora to Warragamba wildlife corridor is identified by DECCW (2005) as a
fauna movement corridor within the region. This corridor is located about 13
kilometres to the south of the proposal. No regional corridors were identified during
the field survey.
Aquatic habitat
The desktop assessment did not identify any threatened or endangered fish species.
It would be unlikely that any threatened or endangered species would be found in the
future due to poor water quality, the degraded nature of the fish habitat, the
occurrence of plague minnows and many barriers to fish passage.
The proposal crosses Thompsons Creek, Narellan Creek and Lowes Creek. These
waterways are classified as class 2 – moderate fish habitat on the basis of
permanent pools and aquatic vegetation. In accordance with guidelines provided by
the DPI-Fishing and Aquaculture, these waterways are considered as Key Fish
Habitat, being “intermittently flowing rivers and creeks that retain water in a series of
disconnected pools after flow ceases” or “permanently flowing rivers and creeks”.
Thompsons Creek, Narellan Creek and Lowes Creek were subject to a visual site
assessment during the field surveys. Some unnamed upper tributaries of the
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following systems exist within the survey area and have small catchments and
minimal water sources including:
•
•
•
•
•
•
•

Narellan Creek system – chainage 0 to chainage 1950.
Cobbitty Creek system – chainage 1950 to chainage 4225.
Upper South Creek system – chainage 4225 to chainage 5840.
Lowes Creek system – chainage 5840 to chainage 10220.
Unnamed tributary of South Creek – chainage 10220 to chainage 11200.
Thompsons Creek system – chainage 11200 to chainage 13580.
Badgerys Creek system – chainage 13580 to 14800

These are classified as class 2 waterways as they provide limited fish habitat. These
were not included as part of the visual assessment undertaken during the field
surveys.
The visual site assessment of Thompsons Creek, Narellan Creek and Lowes Creek
identified:
•

•

•

A number of aquatic macrophytes were observed including duckweed floating
on the surface, water ribbon (Triglochin procerum), pond weed (Potamogeton
tricarintus), filamentous algae (possibly cladophora), sedges (Juncus spp),
slender knotweed (Persicaria decipiens), frogmouth (Philydrum lanuginosm)
and milfoil (Myrophyllum gracile). These habitats provide shelter, breeding and
foraging resources for several common frog and reptile species, however no
fish were observed.
Water quality was generally poor and consisted of high levels of silt/sediment
and in some instances small algal blooms, particularly at Lowes Creek. This
was expected to be a result of nutrient enrichment through the use of fertilisers
in dairy farms in the Lowes Creek area.
Barriers to fish passage occur associated with former bridge construction and
including inadequate pier placement and design, poor scour protection as well
as concrete in the stream bed.

Ecosystem health of Thompsons Creek, Narellan Creek and Lowes Creek was poor
as a result of poor land practices, agriculture and urban development. These creeks
are unlikely to provide important fish habitat.
Farm dams are a common component of the landscape and are scattered throughout
the area, generally outside of the existing road reserve. The dams vary in size and
depth, with very large dams common on cattle grazing properties in the southern half
of the survey area. Dams in areas of farming land were devoid of aquatic vegetation
(macrophytes) due to impacts by cattle and would have limited habitat value for
aquatic fauna. However, it was observed that farm dams are used by common
waterfowl species and the Spotted Grass Frog (Limnodynastes tasmaniensis),
Brown-striped Frog (Limnodynastes peroni) and Common Eastern Froglet (Crinia
signifera) which are tolerant to modified habitats.

6.2.3

Potential impacts

Construction
Vegetation clearing
About 59 hectares of vegetation would be cleared as a result of the proposal (refer to
Table 6-16). The majority of vegetation clearing (58.4 hectares) occurs within
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certified areas within the boundaries of the South West Growth Centre. As such this
land can be developed without further assessment (refer to section 4.1.2). A small
portion of land (0.1 hectares) would require clearing on non-certified land and as
such is subject to normal assessment processes as well as offsetting requirements
(refer to section 4.2.1).
Table 6-16 Summary of vegetation clearing’
Clearing extent
(ha)
58.4

Description
Clearing within the South West Growth Centre
Clearing within certified areas

58.3

Clearing of existing native vegetation (ENV) in certified
areas
Clearing within non-certified areas

4.5

Clearing of ENV in non-certified areas

0.1

0.1

Clearing outside of the South West Growth Centre

0.7

Total

59

Note: Values in table are rounded to one decimal hence small summation differences exist.

Table 6-17 provides a summary of the vegetation clearing by vegetation community.
This table also provides the expected loss by fragmentation, the area of and clearing
of ENV expected within the South West Growth Centre and the area of clearing
expected to occur outside of the growth centre.
Table 6-17 Summary of vegetation clearing by community
South West Growth Centre
(ha)
Clearing
extent
(ha)

sub-total

Cumberland
Plain Woodland
CEEC
High condition

48.3

47.9

2.3

0.0

0.0

Outside
of the
South
West
Growth
Centre
(ha)
0.4

1.1

1.1

0.0

0.0

0.0

0.0

Moderate
condition
Low condition

41.8

41.4

2.3

0.0

0.0

0.4

5.4

5.4

0.0

0.0

0.0

0.0

River-flat
Eucalypt Forest
EEC
High condition

4.1

4.0

2.2

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Moderate
condition
Low condition

3.8

3.8

0.0

0.1

0.1

0.0

0.2

0.2

2.2

0.0

0.0

0.0

6.6

6.4

0.0

0.0

0.0

0.3

Description

Modified
(low condition)
Total

59

Certified areas

58.3

ENV

Non-certified areas
sub-total

0.1

ENV

0.7

Note: Values in table are rounded to one decimal hence small summation differences exist.

The Northern Road upgrade, Narellan to Bringelly
Review of Environmental Factors

158

Threatened ecological communities (TECs)
Cumberland Plain Woodland
The proposal would require clearance of 48.3 hectares of Cumberland Plain
Woodland which meets the conditions as a TEC under the TSC Act. This would
comprise about 47.9 hectares of Cumberland Plain Woodland (consisting of around
1.1 hectares in high condition, 41.4 hectares in moderate condition and 5.4 hectares
in low condition). Of this, 47.9 hectares is located in certified areas within the South
West Growth Centre boundaries. The 1.1 hectares of high condition Cumberland
Plain Woodland located between Hillside Drive intersection at chainage 2100 and
Cobbitty Road (east) (Oran Park Drive) intersection (chainage 2800) meets the
condition thresholds for the community under the EPBC Act. No further assessment
is required where this TEC is located in certified areas, as it can be cleared according
to the conditions outlined in the Growth Centres Conservation Plan (draft) (GCC,
2007).
The proposal would clear about 0.4 hectares of Cumberland Plain Woodland on land
outside of the boundary of the South West Growth Centre. This includes areas of this
TEC near Harrington Park and at the northern end of the proposal. This area of TEC
to be cleared are in low-moderate condition and represent less than 0.1 per cent of
the Cumberland Plain Woodland community within one kilometre of the proposal and
an even smaller proportion of the community in the locality proposed to be protected
under the Growth Centres Conservation Plan (draft) (GCC, 2007). This area of TEC
is subject to normal assessment processes and has undergone a seven part
assessment under the TSC Act.
This area of TEC is fragmented away from larger areas of high condition remnants.
Considering this and the low-moderate condition of this TEC community, the
proposal would not be likely to have a significant impact upon Cumberland Plain
Woodland outside of the certified areas of the South West Growth Centre. Therefore,
the assessment of significance found that there would be no significant impact on the
Cumberland Plain Woodland TEC as a result of the proposal (refer to Appendix D).
River-flat Eucalypt Forest TEC
The proposal would require the removal of narrow corridors of River-flat Eucalypt
Forest TEC along creeks and drainage lines that intersect the proposal. Around four
hectares of this TEC (comprising about 3.8 hectares in moderate condition and 0.2
hectares in low condition) would be removed from certified areas of the South West
growth Centre as a result of the proposal.
The proposal would clear about 0.1 hectares of River-flat Eucalypt Forest TEC along
Thompsons Creek. This vegetation is mapped as ENV and is in moderate condition
and is located in non-certified land in the South West Growth Centre. According to
Growth Centres Conservation Plan (draft) (GCC, 2007) this 0.1 hectare of vegetation
is protected under the Growth Centres SEPP as non-certified land because it
constitutes flood prone land rather than achieving biodiversity conservation for the
South West Growth Centre.
The clearing is required for embankment protection to preserve the longevity and
safe use of the bridge at Thompsons Creek. No reasonable design alternative to
avoid vegetation clearing at this location is available. Design of the embankment
protection has minimised impact to vegetation as much as possible and disturbance
to the vegetation community would be unlikely to increase salinity or the flooding
potential of the creek. Vegetation representative of River-flat Eucalypt Forest on the
floodplain would be replanted post-construction.
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Clearing 0.1 hectares of this TEC would represent a loss of less than one per cent of
this community in varying conditions within one kilometre of the proposal and loss of
0.1 per cent of this community proposed to be protected in the growth centres (GCC,
2007). The remnants that would be impacted are largely narrow and heavily weed
infested due to the existing fragmentation, isolation and impacts of rural and
residential activities such as agricultural enterprise.
The assessment of significance found that there would be no significant impact on
the River-flat Eucalypt Forest TEC, which is mapped as ENV, as a result of the
proposal (refer to Appendix D).
In accordance with the biodiversity certification, offsetting is required for the loss of
0.1 hectares of River-flat Eucalypt Forest TEC mapped as ENV. Offsets would be in
accordance with biodiversity measure 11 of the Biodiversity Certification of the
Sydney Growth Centres Biocertification Order. Offsets would be developed in
consultation with DP&I and OEH and according to the RMS Guideline for Biodiversity
Offsets (November 2011).
Modified vegetation
The remaining area of vegetation to be cleared in certified areas is highly modified
and comprises about six hectares.
Endangered populations
As stated in section 6.2.2, several individuals of the endangered population of Native
Pear (Marsdenia viridiflora subsp. viridiflora) were observed within the proposal. As
the distribution of individuals was in the certified areas within the South West Growth
Centre boundaries, no further assessment is required.
Threatened flora
The field survey did not identify any threatened flora species within the proposal,
including species identified from desktop searches as potentially likely to occur.
Therefore the six threatened species with a medium likelihood of occurrence
identified in the desktop assessment (refer to table 6-12) were not identified within
the proposal. As such no tests of significance are required. The field survey also
noted that the natural environment is highly modified. It was therefore considered
unlikely that the proposal would have an impact upon threatened flora species.
Threatened fauna
As stated in section 6.2.2, the field survey identified only one threatened species was
identified (Cumberland Plain Land Snail) and a second species was tentatively
recorded from bat call analysis (Southern Myotis), and potential habitat for a further
20 species. The potential habitat within the proposal was generally considered
marginal for the threatened fauna. The following provides a summary of the potential
impacts to fauna associated with the proposal.
Cumberland Plain Land Snail
Snail locations were associated with habitats where there was evidence of links
across the landscape, indicating connectivity as an important component of the
habitat for this species. Connectivity across the landscape is provided by the existing
road corridor and other vegetation corridors outside of the existing road corridor. The
existing road is a major barrier to the movement of snails to the east and west. The
Northern Road forms a barrier near the proposed Oran Park Link Road 2
intersection, where potential habitat for this species extends westward beyond the
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road corridor into adjacent properties. Similarly, on the south side of Cobbitty Road
(east) (Oran Park Drive) and within the vicinity of the Belmore Road intersection. At
the latter location the existing road reserve habitat was connected to narrow corridors
of vegetation extending to the west from the road.
The proposal involves the removal of habitat within certified areas, for the
Cumberland Plain Land Snail in linear roadside remnants. No further assessment is
required where this threatened species is located in certified areas (refer to section
4.1.2). The field survey identified that non-certified areas of the South West Growth
Centre do not support the microhabitat condition requirements for this species. In
addition, the snail was also not observed to occur in the low-moderate condition
woodland where the proposal extends beyond the South West Growth Centre
boundary. Removal of vegetation in areas outside the South west Growth Centre
boundary would therefore have minimal impact on habitat connectivity and would not
be considered significant.
Other threatened fauna
Potential habitat impacted in non-certified areas of the South West Growth Centre
and outside of the South West Growth Centre is not considered likely to support any
threatened species. Therefore tests of significance were not required.
Habitat loss and fragmentation
Removal of native vegetation, hollow bearing trees, forgaging resources and dead
trees would remove potential breeding, roosting and foraging habitat for threatened
birds, frogs, mammals such as Koala and micro bats as identified in section 6.2.3.
The proposal would result in the removal of 65 hollow-bearing trees. All of these
trees are located within the certified area of the South West Growth Centre. Refer to
the figures in Appendix D for the location of these trees. As the vegetation in noncertified areas of the South West Growth Centre and outside of the South West
Growth Centre is not considered likely to support any threatened fauna species (refer
to section 6.2.3) tests of significance were not required.
Although no roosting bats or evidence of previous roosting was recorded during the
field survey under the existing bridges at Narellan Creek, Thompsons Creek and
Lowes Creek, bridges do provide potential habitat for bats and roosting species.
There would also be some potential for roosting in bridge scuppers and abutment
joints, although no roosting bats or evidence of previous roosting was noted. Due to
this potential for habitat, inspections prior to undertaking construction activities in the
vicinity of bridges would be required. If roosting colonies are observed under bridges
during these inspections, construction activities would be scheduled when the colony
has departed.
Habitat fragmentation as a result of clearing of native vegetation required for the
proposal would be unlikely to be substantially increased due to the already
fragmented nature of the existing environment. The need to provide fauna movement
passage along creeks was considered in the design to provide opportunity for fauna
to cross under the road. For instance, bridges would provide a potential fauna
underpass for species such as Eastern Grey Kangaroo, Long-nosed Bandicoot,
various reptiles and birds particularly at Narellan Creek and Thompsons Creek.
Fauna injury
Fauna injury or death has the potential to occur when vegetation and habitats are
being cleared. While some mobile species, such as birds, may be able to move away
from the path of clearing, other species that are less mobile (such as the Cumberland
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Plain Land Snail) would potentially be impacted. Nocturnal species that roost in tree
hollows and under bark such as certain micro bat species, could also be affected
during vegetation clearing. Works around bridges and culverts may also affect
roosting micro bat species. Safeguards are provided in section 6.2.4 to minimise
these impacts.
Noise impact on fauna
Impacts from noise on fauna during construction would be minor due to the already
impacted nature of the environment.
Migratory species
As no important habitat exists in the proposal for listed migratory species and no
potential habitat exists within the non-certified areas of the South West Growth
Centre or where the proposal occurs outside of the SEPP boundary, further
assessment is not required
Aquatic ecology
Although, the creeks within the proposal (Thompsons Creek, Narellan Creek and
Lowes Creek) are class 2 and considered to provide moderate fish habitat on the
basis of permanent pools and aquatic vegetation, they are in poor condition and
unlikely to provide important fish habitat. Therefore, the proposal would not be
expected to significantly impact on the condition of these waterways and aquatic
ecology.
Bridgeworks and road drainage would be required within the Narellan Creek,
Thompsons Creek and Lowes Creek catchments. No piling activities would be
undertaken within the creek channels. Minor realignment of the Lowes Creek channel
would be required (refer to section 3.2.2). Some in-stream activities including
temporary creek crossings and scour protection works would also be required at
Narellan Creek, Lowes Creek and Thompsons Creek. These works have the
potential to disturb aquatic habitats through erosion and release of sediment and the
clearing of emergent aquatic vegetation. Earthworks and tree removal also have the
potential to expose soils resulting in sediment being directed into the surrounding
areas of vegetation and waterways. These potential impacts would be temporary and
would be managed and mitigated in accordance with the RMS Biodiversity
Guidelines (RTA, 2011).
Scour protection works and culvert structures would result in alterations to creek
and/or waterway beds and banks. Localised impacts would be expected including
disturbance to riparian and in-stream habitats at Narellan Creek, Lowes Creek and
Thompsons Creek. The scour protection measures have been detailed in section
3.2.2 and section 6.7.2. Scour protection would be provided 11 metres and three
metres upstream and downstream of the bridge embankments at Narellan Creek
bridge and Thompsons Creek respectively. Nine metres of scour protection would be
provided upstream and downstream of the culverts at Lowes Creek. Impacts to noncertified areas within Thompsons Creek would be managed and mitigated in
accordance with the RMS Biodiversity Guidelines (NSW RTA, 2011).
The proposal may temporarily block fish passage (such as eels) during the
construction of culverts. Should temporary blockage occur a permit to block fish
passage would be required under Section 220(1) of the Fisheries Management Act
1994. Temporary blockage of creeks is unlikely to substantially impact upon the
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survival or movement of aquatic fauna due to the poor ecological condition of the
waterways.
The removal of 24 dams within certified areas would reduce the potential aquatic
habitat for migratory species, frogs and other aquatic species. No important aquatic
habitat for any listed migratory species and no threatened aquatic flora or fauna
species was identified as occurring or potentially occurring within non-certified areas.
The assessment found that the proposal is unlikely to have a significant impact on
any aquatic flora and fauna species as a result of dam removal. Dam locations are
identified in the figures in Appendix A and Appendix D.
Weeds
Vegetation removal and earthwork activities have the potential to introduce weeds,
including noxious weeds, into areas of remnant vegetation. Seeds can be dispersed
by movement of contaminated soil and attaching to machinery, equipment or work
personnel clothing. If not controlled, the spread of weeds can cause degradation to
natural vegetated areas. Furthermore, the removal of trees would create gaps in the
ground cover and canopy, which has the potential to promote weed growth.
Key threatening processes
The proposal would involve the operation of or contribution to five key threatening
processes where it extends into non-certified areas of the South West Growth Centre
or beyond the South West Growth Centre boundary (refer to table 6-18).
Table 6-18 Key threatening processes
Key threatening
process
Invasion and
establishment of
exotic plants
including vines,
scramblers and
lantana camara
resulting in the loss
and degradation of
native plant and
animal habitat.
Invasion of native
plant communities
by exotic perennial
grasses resulting in
the loss and
degradation of
native plant and
animal habitat.

Relevance to the proposal
Vegetation clearing activities undertaken during construction
have potential to spread and promote exotic plants. A weed
management plan would be developed during detailed design
in accordance with Guide 6 of the Biodiversity Guidelines
(RTA, 2011). A landscape management plan would also be
developed during detailed design and include the planting of
native and non-invasive exotic plants where relevant (refer to
section 6.10).
Vegetation clearing activities provide an environment for the
growth of perennial grasses. The recovery potential of
disturbed ground would be expected to be low. If left
unmanaged there would be a high potential for invasion of
perennial grasses, such as the noxious African Lovegrass
(Eragrostis curvula) which is currently widespread and
abundant. The invasion of grasses has potential to negatively
impact on germination and recovery of native trees and
shrubs. A weed management plan would be developed
during detailed design in accordance with Guide 6 of the
Biodiversity Guidelines (RTA, 2011), and pay particular
attention to conserving remnant woodland outside of the
proposal.
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Key threatening
process
Clearing of native
vegetation.

Human-caused
climate change
resulting in the loss
of terrestrial
climatic habitat
from anthropogenic
emissions of
greenhouse gases.
Removal of dead
wood, dead trees
and the loss of
hollow-bearing
trees.

Relevance to the proposal
Native vegetation would be cleared during construction to
facilitate widening of the existing road. Table 6-16 provides a
summary of the total areas of vegetation to be cleared within
the proposal. Due to the biocertification within the South West
Growth Centre, RMS would not be required to assess the
impacts associated with the proposal on threatened
ecological communities within certified area. An assessment
of impacts is undertaken for the proposal and includes those
areas located within non-certified areas of the South West
Growth Centre and the areas located outside of the South
West Growth Centre. The assessment found that the
proposal would not have a significant impact on any
threatened species, population or ecological community
within the non-certified areas or outside the South West
Growth Centre Boundary.
The generation of greenhouse gas emissions would be the
main impact from construction activities on climate change.
Section 6.13 has outlined the potential impacts from
greenhouse gases and calculated emissions as a result of
construction. Fuel use would be the main greenhouse gas
emission source during construction. Apart from fuel use, the
remainder of the emissions during construction would mostly
be associated with the materials used for the construction of
the road and the vegetation clearing that would be required
for construction and access.
This would occur during vegetation clearing works. The
removal of about 65 hollow bearing trees would occur during
vegetation clearing. All of these trees are located within the
certified area of the South West Growth Centre. Refer to
Appendix D for this location of hollow bearing trees within the
proposal.

Operation
During operation the proposal may cause the following impacts:
•
•
•

Injury to fauna should fauna access the road corridor.
Contamination as a result of spills from the road could impact on downstream
habitats including creeks and aquatic environments.
Blockage of fish and other aquatic fauna passage as a result of bridges and
culverts.

Impacts on vegetation resulting in fragmentation and severance of fauna corridors
along the existing named creeks were considered in the concept design
development. This consideration would continue into the detailed design, by
minimising the removal of vegetation wherever possible.
The concept design has incorporated standard RMS spill control requirements and
scour protection measures (refer to section 6.6). This would be reviewed during
detailed design and updated as required.
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To maintain fish and other aquatic fauna passage during the operation of the
proposal, the design of creek and waterway crossings would be consistent with
guidelines to maintain adequate fish passage (Fairfull and Witheridge 2003).

6.2.4

Safeguards and management measures

Table 6-19 Flora and fauna safeguards and management measures
Impact
Flora and
fauna

Flora and
fauna

Flora and
fauna

Flora and
fauna

Flora and
fauna
Flora and
fauna

Environmental safeguards
Minimise the removal of
vegetation within areas that
are ‘non-certified’ would be
considered in the detailed
design.
Safeguards as described in the
Biodiversity Guidelines (RTA
2011a) would be applied,
including riparian revegetation
post-scour protection.
The design of creek and
waterway crossings would be
in line with guidelines to
maintain adequate fish
passage according to fish
habitat (Fairfull and Witheridge
2003).
A rehabilitation plan including
the selection of suitable native
plant species would be
developed during detailed
design.
Should blockage of culverts be
required a permit to
temporarily block fish passage
would be obtained.
A flora and fauna management
plan would be prepared as part
of the CEMP. The plan would
include but not be limited to
the following:
•
Clearly defined
vegetation clearing
boundaries including a
map representing areas
that would need to be
protected (including
exclusion zone fencing
requirements).
•
Pre-clearance surveys
and management
measures.
•
Provision for the
education of all
construction personnel
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Responsibility

Timing

RMS project
manager

Detailed design

RMS project
manager

Detailed design

RMS project
manager

Detailed design

RMS project
manager

Detailed design

RMS project
manager

Pre-construction

Construction
contractor

Pre-construction
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Impact

Flora and
fauna

Flora and
fauna

Flora and
fauna

Environmental safeguards
with regards to the
importance of clearing
limits and
remnants/individual trees
of significant value.
•
A procedure for clearing
hollow bearing trees in
line with the then RMS
Biodiversity Guidelines.
•
A weed management
plan.
•
Safeguards to minimise
unavoidable impacts to
biodiversity according to
the Biodiversity
Guidelines (RTA 2011a).
Pre-clearance surveys would
be undertaken by a suitably
qualified ecologist prior to any
clearing works to clearly
demarcate and map vegetation
protection areas. These
surveys would include a
survey of the existing bridge
structures to confirm that the
bridges do not continue
provide habitat for
microchiropteran bats.
The management measures
identified as a result of the preclearing survey would be
incorporated into the Flora and
Fauna Management Plan of
the CEMP.
An offset plan would be
developed for the 0.1 hectares
of ENV to be removed from
non-certified areas. This plan
would be developed in
consultation with OEH. Offsets
would be in accordance with
relevant biodiversity measure
11 of the Biodiversity
Certification. Offsets would be
developed in consultation with
both DP&I and OEH.
Temporary infrastructure
would be sited and the sites
managed to avoid potential
impacts to areas of significant
biodiversity, such as areas of
native vegetation and the
locations of records of the
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Responsibility

Timing

Construction
contractor

Pre-construction

RMS project
manager

Pre-construction

Construction
contractor

Construction
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Impact

Environmental safeguards
Cumberland Plain Land Snail.

Responsibility

Timing

Flora and
fauna

Regular inspections would be
undertaken to ensure all
retained vegetation and fauna
habitat are clearly marked and
exclusion zones and fencing
are maintained.
An ecologist would be present
during the clearing of habitat
trees to handle and relocate
any injured fauna. WIRES
would be consulted if any
injured fauna are encountered.
Noxious weeds would be
disposed of appropriately.
Vegetation representative of
River-flat Eucalypt Forest
would be replanted in cleared
areas adjacent to Thompsons
Creek. This is not an offset but
forms part of the rehabilitation
plan.

Construction
contractor

Construction

Construction
contractor

Construction

Construction
contractor
Construction
contractor

Construction

Flora and
fauna

Flora and
fauna
Flora and
fauna

6.3

Post
Construction

Aboriginal cultural heritage

An Aboriginal heritage assessment was undertaken by Artefact Heritage Services in
accordance with the RMS Procedure for Aboriginal Cultural Heritage Consultation
and Investigation (PACHCI) and the OEH Aboriginal Cultural Heritage Consultation
Requirements for Proponents 2010. Due to confidentiality requirements for the
location of Aboriginal cultural heritage items the NPW Act, versions of the Aboriginal
heritage survey report and Cultural Aboriginal Heritage Report (CHAR) with
confidential information removed are included in Appendix H. A summary of findings
outlined in both reports is provided below.

6.3.1

History

The language group spoken in the Narellan/Bringelly area is thought to have been
Dharawal. The Dharawal language group is thought to have extended from the
Shoalhaven River, north to Botany Bay and then inland to Camden. Some sources
also describe the Narellan area as being home to the Muringong people, speakers of
the Darug language group (Artefact Heritage Services 2011).
There is also some evidence that Aboriginal people around Narellan spoke a
distinctly separate language group and their tribal area was known as Cubbitch-Barta
(Russell 1914). Government records from the 1830s and 1840s identify an Aboriginal
group known as the Cobbiti Barta as associated with the Camden area (Jo McDonald
CHM Pty Ltd 2007) and historical records also show that Gandangara people came
into the Narellan/Bringelly area (Artefact Heritage Services 2011).
Historical observations suggest that Aboriginal people lived in the Narellan/Bringelly
area in relatively large numbers. British colonisation had a profound and devastating
effect on the Aboriginal population of the Sydney region as a result of forced removal
and disease. Forced removal resulted from the British claiming areas for settlement,
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agriculture and resources.
Although the numbers of Aboriginal people in the Narellan/Bringelly area decreased
as settlers and farmers moved into the locality, communities remained living at
Camden Park and along the Georges River near Liverpool.

6.3.2

Existing environment

A search of the OEH Aboriginal Heritage Information System (AHIMS) database was
undertaken on the 14 June 2011 to identify any known sites within a five kilometre
area either side of the existing road alignment. From this search, 25 AHIMS sites
were identified (refer to table 6-20). Four of these sites (OJPW-D4, NRPAD1, PAD
2038-6, HP1) have been destroyed and one is a re-recording of site HP1. An
updated search of the OEH AHIMS database was conducted on the 6 August 2012,
as part of the CHAR. Fourteen additional sites were identified as part of this search.
However, all of these sites were registered from the survey undertaken for this
proposal, as outlined in table 6-21 below.
Table 6-20 Aboriginal cultural heritage sites identified in the AHIMS search
Site ID
52-2-1819

Site name
IF1 (Harrington Park)

Site type
Isolated find

52-2-3623

NR PAD1

PAD

52-2-3799

OJPW-D4

Isolated find

52-2-3331

O-OS-2

Artefact scatter

52-2-1808

HP1

Artefact scatter

52-2-1812

Artefact scatter

52-2-3330

HP1
(re-recording of HP 1 above)
O-IF-2

52-2-3329

HPO1

Artefact scatter

52-2-3803

O-IF-3#

Isolated find

52-2-3538

OPM-1

Isolated find

52-2-3535

OPD-14

Isolated find

45-5-3800

TNR2

Artefact scatter

45-5-4035

PAD 2038-6

PAD

45-5-3542

NR4

Isolated find

45-5-3543

NR5

Isolated find

45-5-3546

NRST1

Scarred tree

45-5-3545

Northern Road PAD2

PAD

45-5-3547

NRST2

Scarred tree

45-5-3544

NR6

Isolated find

45-5-3886

BRP-IF-16

Isolated find

45-5-3888

BRP-S-01#

Artefact scatter

45-5-3889

BRP-S-02

Artefact scatter

45-5-3890

BRP-S-03

Artefact scatter

45-5-3891

BRP-S-04#

Artefact scatter

45-5-3895

BRP-S-08#

Artefact scatter
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Note: Grey highlighted rows indicate that the site has been destroyed. # Currently listed on

existing Aboriginal heritage impact permits (AHIP).
Table 6-21 Aboriginal cultural heritage sites identified during the survey
Site ID

Site name

Site type

52-2-3920

TNRU1

Isolated find

52-2-3330

TNRU2/O-IF-2

Artefact scatter

45-5-4139

TNRU3

Isolated find

45-5-4140

TNRU4

Artefact scatter

45-5-4141

TNRU5

Isolated find

45-5-4142

TNRU6

Isolated find

45-5-4143

TNRU7

Isolated find

45-5-4144

TNRU8

Artefact scatter

45-5-4145

TNRU9

Isolated find

45-5-4146

TNRU10

Artefact scatter

45-5-4147

TNRU11

Artefact scatter

45-5-4148

TNRU12

Isolated find

45-5-4149

TNRU13

Isolated find

45-5-3886

TNRU14/site BRP-IF-16

Isolated find

Note: Grey highlighted rows indicate that the site is a re-recording of previously registered
sites. Site identification inserted from the 6 August 2012 AHIMS database search results.

Consultation was conducted in accordance with the RMS PACHCI (refer to
section 5.3). The proposal covers two LALC boundaries (Gandangara and Tharawal),
hence representatives from both groups were contacted by the RMS Aboriginal
cultural heritage advisor and invited to participate in the field survey. For the
purposes of this assessment the survey area is the proposal with a 20 metres buffer.
The Aboriginal cultural heritage survey was conducted over six days (29 August to 30
August 2011, 26 September to 28 September 2011 and 9 November 2011). Fourteen
new Aboriginal sites were located during the survey. Two of these sites were rerecordings of previously registered sites (TNRU2 was added to the site record for OIF-2, and TNRU14 was added to the site record for BRP-IF-16). Of the sites identified
during the survey, three sites were artefact scatters and nine were isolated finds.
Table 6-21 details the sites identified during the survey.
Item NRST2 (refer to table 6-20) was previously recorded as a scarred tree.
However, the survey participants identified that the tree did not appear to be old
enough to be culturally scarred and the scar shape is not consistent with cultural
scarring, therefore, unlikely to be an Aboriginal site. An assessment by an arborist
confirmed that this tree was too young to be a scarred tree and the scar shape was
likely caused by mechanical damage.
A draft CHAR was prepared for review by the Aboriginal stakeholders in accordance
with Stage 3 of the RMS PACHI requirements. An Aboriginal focus group (AFG)
meeting was held on the 24 May 2012 to discuss the potential impacts, assessment
of significance and proposed management and mitigation measures identified in the
draft CHAR (refer to section 5.3). A survey was conducted on the 18 June 2012 to
review the sites detailed in the draft CHAR, as an outcome of the AFG meeting.
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Comments from the Aboriginal representatives that attended this meeting and survey
were incorporated into the finalised CHAR. Since the finalisation of the CHAR one
additional Aboriginal cultural heritage item (TNR2) would be impacted by the
proposal. A letter detailing this finding, the potential impact, and proposed
management and mitigation measures for this item was sent to the Aboriginal
stakeholders in September 2012. All comments received from the Aboriginal
stakeholders to date indicate acceptance of the proposed management and
mitigation measures outlined in the letter for this Aboriginal cultural heritage item.
The recommendations from the finalised CHAR and subsequent letter relating to the
Aboriginal cultural heritage item (TNR2) were used to identify potential impacts and
appropriate management and mitigation measures for the Aboriginal cultural heritage
items within the proposal.

6.3.3

Potential impacts

Construction
Fifteen Aboriginal cultural heritage items were identified within the proposal. Of these
14 would be removed completely or partially during construction. Nine of these were
assessed as having a low archaeological significance, five sites having a moderate
archaeological significance and one site (the scarred tree (NRST1) was assessed as
having a high archaeological significance. Impacts to item NRST1, the scar tree,
would be avoided by the use of an exclusion zone as per the safeguards outlined in
section 6.3.4. Refer to table 6-22 for impact details.
Eight Aboriginal cultural heritage items (O-IF-3, Northern Road PAD2, NR6, BRP-S01, BRP-S-02, BRP-S-08, TRNU8 and TRNU13) are located in close proximity to the
proposal.
These items have the potential to be indirectly impacted during
construction. To avoid indirect impacts during construction exclusion zones would be
created for these items as outlined in section 6.3.4.
Four Aboriginal cultural heritage items (O-IF-3, BRP-S-01, BRP-S-04 and BRP-S-08)
are currently listed on existing AHIPs. Before an AHIP application is submitted, the
permit holder and OEH would be consulted as to the current status of the Aboriginal
sites.
Operation
No impacts to Aboriginal cultural heritage sites during operation have been identified.
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Table 6-22 Summary of potential impacts to Aboriginal cultural heritage items
Disturbance
levels
High

Significance

Impact assessment

Low

Artefact
scatter

Low

Moderate

NR4

Isolated find

High

Low

45-5-3543

NR5

Isolated find/

Low/moderat
e

Low

45-5-3546

NRST1

Scarred tree

Low

High

45-5-3886

BRP-IF16/TNRU14

Artefact
scatter

Low

Moderate

52-2-3920

TNRU1

Isolated find

Low

Low

45-5-3800

TNR2

Artefact
scatter

Low

Low

Impacted – to be destroyed
This site is located in a highly disturbed context near
Harrington Park and would be removed.
Impacted – to be removed (salvaged/excavation)
This site is located immediately outside of the proposal,
however, the scatter may extend into the proposal. This
site is located on a creek terrace and lower hillslope along
the banks of a drainage line associated with Cobbitty
Creek and would be impacted if the scatter extends into
the proposal.
Impacted – to be destroyed
This site is located along a dam wall north of Lowes Creek
and would be removed.
Impacted – to be destroyed
This site is located along a dam wall north of Lowes Creek
and would be removed.
Not impacted
This site is located north of Lowes Creek. The concept
design was modified to avoid impact to this scarred tree.
Mitigation measures would be implemented to avoid
impacts to this scarred tree during construction.
Impacted – to be remove (salvaged/excavation)
This site is located on an exposure within a BMX track
near Bringelly Road and would be removed.
Impacted – to be destroyed
This site is located on the edge of the Sydney Water
sewerage construction works near Cobbitty Road (west)
and would be removed.
Impacted – to be destroyed
This site is located on a lower hillslope on the western side
of The Northern Road near the Oran Park Link Road 2

Site ID

Site name

Site type

52-2-1819

IF1
(Harrington
Park)
O-IF-2/
TNRU2

Isolated find

45-5-3542

52-2-3330
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Site ID

Site name

Site type

Disturbance
levels

Significance

Impact assessment
Intersection and would be removed.

45-5-4139

TNRU3

Isolated find

Moderate

Low

45-5-4140

TNRU4

Artefact
scatter

Moderate

45-5-4141

TNRU5

Isolated find

Low

Impacted – to be destroyed
This site is located on a dam wall north of Lowes Creek
and would be removed.

45-5-4142

TNRU6

Artefact
scatter

Locally high
due to dam
construction.
Generally low
in vicinity of
the site.
Locally high
due to dam
construction.
Generally low
in vicinity of
the site.
Low

Moderate

45-5-4143

TNRU7

Artefact
scatter

High

Low

45-5-4144

TNRU9

Isolated find

High

Low

45-5-4145

TNRU10

Isolated find

Low

Moderate

Impacted – to be removed (salvaged/excavation)
This site is located in a cleared area used for grazing and
would be removed.
Impacted – to be removed (salvaged/surface collection)
This site is located in a paddock near Bringelly and would
be removed.
Impacted – to be destroyed
This site is located on a disturbed surface of a demolished
house near Bringelly and would be removed.
Impacted –to be removed (salvaged/excavation)
This site is located on a dam wall adjacent to Derwent
Road and would be removed.
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Impacted – to be destroyed
This site is located on a small exposed area within a
paddock in the proposal and would be removed.
Impacted – to be removed (salvaged/excavation)
This site is located on a dam wall north of Lowes Creek
and would be removed.
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6.3.4

Safeguards and management measures

Table 6-23 Aboriginal cultural heritage safeguards and management measures
Impact

Environmental safeguards

Responsibility

Timing

Aboriginal
cultural
heritage

An Aboriginal cultural heritage
management plan would be
prepared and incorporated into
the CEMP. The plan would
include, but not be limited to
the following:
•
Identification of
Aboriginal cultural
heritage areas using
diagrams.
•
Identification of
Aboriginal items that are
not impacted by the
proposal.
•
Measures to protect
Aboriginal item such as
fencing.
•
Induction requirements.
•
Mitigation measures to
avoid risk of harm.
•
Process to communicate
risk and responsibilities
through environmental
awareness training.
•
Include any requirements
for AHIPs or approvals.
An area based Section 90
Aboriginal heritage impact
permit (AHIP) would be sought
for impacts on all Aboriginal
sites within the proposal that
cannot be conserved, and for
any required salvage
excavations or surface
collections. This includes the
following items IFI (Harrington
Park), O-IF-2/TNRU2, NR4,
NR5, BRP-IF-16/TNRU14,
TNRU1, TNR2, TNRU3,
TNRU4, TNRU5, TNRU6,
TNRU7, TNRU9 and TNRU10.
A number of Aboriginal sites
are currently listed on existing
AHIPs (O-IF-3, BRP-S-01,
BRP-S-04 and BRP-S-08).
Before an AHIP application is
submitted by RMS, the permit
holder and OEH would be

Construction
contractor

Pre-construction

RMS project
manager

Pre-construction

RMS project
manager

Pre-construction

Aboriginal
cultural
heritage

Aboriginal
cultural
heritage
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Impact

Aboriginal
cultural
heritage

Aboriginal
cultural
heritage
Aboriginal
cultural
heritage

Aboriginal
cultural
heritage

Aboriginal
cultural
heritage

Aboriginal
cultural
heritage

Environmental safeguards
consulted as to the current
status of the Aboriginal sites.
Salvage excavation of a
representative area of the sites
with moderate archaeological
significance would be
undertaken to identify
appropriate mitigation
measures for these sites. This
would include the following
sites O-IF-2/TNRU2, BRP-IF16/TNRU14, TNRU4 and
TNRU6, TRNU10. A section
90 AHIP would be obtained to
conduct this testing.
Hand collection of site TNRU7
would be undertaken by the
Aboriginal stakeholder group.
The scarred tree NRST1 would
continue to be conserved by
the design. Prior to and during
construction an exclusion zone
would be in place around the
tree so that impacts would be
avoided during construction.
Site cards for the newly
recorded sites would be
submitted to AHIMS and site
update cards for those sites
found to have errors in their
co-ordinates would also be
submitted.
An exclusion zone would be
created for O-IF-3, Northern
Road PAD2, NR6, BRP-S-01,
BRP-S-02, BRP-S-08, TRNU8
and TRNU13 during
construction.
Should Aboriginal cultural
heritage items be uncovered
during construction, the RMS
Unexpected Archaeological
Finds Procedure (RMS 2012)
would be followed. All work in
the vicinity of the find would
cease and the RMS Aboriginal
Cultural Heritage Advisor and
the regional environmental
officer would be contacted
immediately. Works in the
vicinity of the find would not recommence until clearance is
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Responsibility

Timing

RMS project
manager

Pre-construction

RMS project
manager

Pre-construction

Construction
contractor

Pre-construction
and construction

RMS project
manager

Pre-construction

RMS project
manager

Construction

Construction
contractor

Construction
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Impact

Environmental safeguards

Responsibility

Timing

received from those RMS
officers and the OEH.

6.4

Non-Aboriginal heritage

A non-Aboriginal heritage assessment was prepared by Artefact Heritage Services
and is provided in Appendix E. The assessment was completed in accordance with
the RMS Non-Aboriginal heritage assessment and Statement of Heritage Impact brief
and guidelines, the NSW Heritage Branch Guidelines for preparing Statements of
Heritage Impact and the Assessing Heritage Significance Guidelines (NSW Heritage
Office 2001). A summary of the assessment is provided below.
Review of existing documentation was undertaken to research the general history of
the locality and where the location is located. The study area comprises the road
reserve of The Northern Road, from the intersection with the Old Northern Road to
around 50 metres north of Mersey Road, Bringelly, along with the proposed link
roads and area within the proposal boundary as show in Appendix A.

6.4.1

History

Exploration to the west of Sydney Cove began soon after first settlement, as it was
found that the sandstone soils of coastal Sydney were unsuited for cultivation. The
Cumberland Plain, with its rich alluvial soils, offered better conditions for farming and
land was cleared in the Cumberland Plain as early as the 1790s. Settlement at first
focused on the well-watered areas around the Hawkesbury and Georges Rivers, but
soon began to spread further west and south.
As favourable land was discovered, the successive governors of the colony issued
land grants as a way to encourage settlers to become self-sufficient and to produce
food for the colony at large. The land in the Cumberland Plain area was thought to be
suitable for grazing and cultivation which led to on-going clearing of the woodlands
by the 1830s. In the initial years following European settlement the most dramatic
alteration would have involved the clearing of native woodland.
In 1812, 1100 acres in the District of Cooke were granted to Charles Hook, to be
known as Denbigh. Hook died in 1826, and his wife sold Denbigh to Thomas Hassall.
Hassall was the eldest son of Rowland Hassall, the prominent minister, who had
received the early local grants of Coventry and Macquarie Grove. Thomas Hassall
was also a minister, and was appointed to the Cowpastures in 1827. Hassall lived at
Denbigh until his death in 1868, after which the house was used to accommodate the
new rector of Cobbitty church until the Cobbitty rectory was completed in 1871.
In 1816, 3000 acres at Bringelly were granted to John Dickson, a Scottish engineer.
By the mid-1830s, Thomas Barker, Dickson’s former apprentice and the husband of
his niece, was managing Nonorrah and Dickson’s other properties. Eventually,
Barker took possession of the land and renamed it Maryland.
During the nineteenth century, it was common for wealthy landowners to build large
houses on their rural estates which they could retire to, or use as country retreats
when they wanted a break from city life. These retreats were symbols of status and
usually followed certain common forms in architecture and landscaping. There are six
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such country homes in the vicinity: Maryland, Orielton, Birling, Harrington Park,
Denbigh and Oran Park.
Until relatively recently, subdivision was minimal over most of the land in the vicinity,
and mainly occurred in the locations now occupied by the townships of Narellan and
Bringelly. The main township of Bringelly is situated on land that was subdivided from
William Hutchinson’s Cowpasture Farms. At Narellan, plans from 1840 and 1847
show that the southern portion of Orielton had been subdivided, and seem to indicate
that part of this land was intended to form an extension to the township of Narellan.
The section of The Northern Road between Cobbitty Road and Bringelly Road has
been in existence since at least 1826. A plan from this time named it the “Northern
Road from Camden” and showed it running straight down from Bringelly Road to
Cobbitty Road, crossing Lowes Creek. Subsequent plans showed the road more
generally aligned with the road alignment in existence today.
During World War Two, the Australian army expanded rapidly and several areas of
land on Sydney’s outskirts were acquired by the military for use as accommodation
and training camps. In the Narellan area, the large homesteads of Smeaton Grange,
Studley Park, and Orielton were appropriated for military use; while a large army
camp was established around the intersection of the Northern Road and Cobbitty
Road. This camp opened in 1941 and was officially called Narellan Army Camp,
though it was also referred to as Cobbitty Camp and Greene’s Corner (National
Archives PC/1940/155). The camp was used for basic weapons training and as a
holding and transit camp, both during and immediately after the war.
During the nineteenth century the construction of a church in a country town was a
developmental milestone. Initially, early settlers in rural areas did not have formal
places of worship and instead were periodically visited by travelling ministers who
officiated in private homes. As the rural population grew, the Cumberland Plain
region was divided into gradually smaller preaching circuits, while townships with a
high enough population began to build churches. Churches were established in
Camden, Narellan, and Cobbitty during the 1840s; however the first church at
Bringelly was not built until the early 1900s.
Generally, the land use has remained predominately rural. However, this situation
has begun to change with increasing rapidity over the last few decades, with large
and ongoing subdivisions located at Harrington Park and Oran Park, as well as
subdivisions on a smaller scale around Bringelly. The land continues to be
subdivided and urban consolidation is spreading across the landscape.

6.4.2

Existing environment

Listed heritage items were identified through a search of heritage registers, including:
•
•
•
•
•
•
•
•

National Heritage List.
State Heritage Register.
State Heritage Inventory.
Section 170 Registers.
Camden Local Environmental Plan 2010.
Camden Development Control Plan 2011.
Liverpool Local Environmental Plan 2008.
Liverpool Development Control Plan 2008.
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Documentary research was undertaken to research the general history of the locality,
as well as the history of the study area, and of heritage listed items within it. The
following libraries and archives were consulted:
•
•
•
•
•

Camden Library, Local Studies Collection.
State Library of NSW, Mitchell Wing.
National Library of Australia:
Land and Property Information Division.
State Records NSW.

Seven items in the study area are listed on heritage registers (refer to figure 6-7 and
table 6-24). Of these, the heritage curtilages of four items fall within the proposal.
These include the historic properties of Orielton (State Heritage Register listed) and
Maryland, the Bringelly Public School Group and the cottage at 1186 The Northern
Road, Bringelly.
A field survey was conducted to identify and inspect visible heritage items. The
findings from this field survey are outlined below:
•

•

•

Two previously unidentified historic sites were identified within the proposal
during the field surveys. These sites include a farmstead complex (Lot 141 and
142 DP 625519) comprised of a house, numerous outbuildings and farm
buildings, stockyards, fence lines, and dams; and a house (Lot 1 DP 234403).
A number of potential archaeological sites were identified through documentary
research and an analysis of plans and aerial photographs. These include
previous alignments of The Northern Road, the Prince of Wales Inn, Narellan
Army Camp, Bringelly church, an unidentifiable structure and a structure near
Maryland gatehouse.
Two cultural landscapes are also listed in the Camden Development Control
Plan (DCP) 2011. These include The Northern Road corridor, with its pastoral
landscapes and sequential vistas and view corridors and Bringelly Road/
Greendale Road, with its associated rural cultural landscape.
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Table 6-24 Summary of non-Aboriginal heritage items in the study area
Item
Register listing(s)
Listed items

Significance

Orielton

Camden LEP Item
No 1135
State Heritage
Register

State

Maryland

Camden LEP Item
No 11
Register of the
National Estate

Local
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Description
This item includes the homestead, grounds and outbuildings including
stables, stockyards and silos. The eastern boundary of Orielton fronts
The Northern Road for about 750 metres. The LEP map of the heritage
curtilage of the item is slightly different to the SHR listing map.
However, both listings encompass the main homestead, the grounds,
outbuildings, remnants of the original driveway to The Northern Road,
remnants of original outbuildings, and remnant plantings. The SHR
listing also explicitly includes the views and landscape setting of the
item. The heritage significance of the site is not limited to those
elements specifically named in the register listings. Rather, everything
within the heritage curtilage is considered to be of heritage significance
and is under statutory protection. This includes potential archaeological
remains, as well as views to and from the item.
This item includes the homestead, grounds, outbuildings, stone cottage,
former winery, stone store and gate keeper’s cottage. Maryland is
historically significant as one of the first land grants in the district that
has been in continual use as an agricultural property. The curtilage of
the item is bounded by Lowes Creek to the north, The Northern Road to
the east, and other properties to the south and west. It covers an area
of around 257 hectares and fronts The Northern Road for about one
kilometre. The LEP heritage schedule names a number of individual
elements that are included in the listing, however, everything within the
heritage curtilage is under statutory protection, including potential
archaeological deposits, the landscape setting, the gatehouse which
fronts the Northern Road (referred to as the “gatekeeper’s cottage” in
the LEP listing), and views to and from the item. Maryland has also
been nominated for inclusion on the SHR. At the time of writing the item
was being considered for inclusion but had not yet been listed.
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Item
Cottage
(1186 The
Northern
Road)
Bringelly
Public
School
Group

Register listing(s)
Camden LEP Item
No 12

Significance
Local

Liverpool LEP Item
No 7

Local

Harrington
Park

Camden LEP Item
No 1119
State Heritage
Register
Register of the
National Estate
Camden LEP Item
No 1137

State

Oran Park
Denbigh

Register of the
National Estate
State Heritage
Register
Previously unidentified historic sites
Farmstead
(Lots 141
& 142, DP
625519)
House at
Lot 1, DP
234403

Local
State

Not listed

Local

Not listed

Local
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Description
The cottage is located close to the intersection of Bringelly Road and
The Northern Road and fronts The Northern Road on the western side
of the road. The heritage curtilage includes the entire property, not just
the historic cottage on the site.
This item includes a schoolhouse and former headmaster’s residence
and is located at the corner of Bringelly Road and The Northern Road.
The school block fronts The Northern Road along its eastern side. This
item is also listed on the s170 Register of the Department of Education
and Communities. The heritage listing includes everything within the
heritage curtilage.
This item includes a colonial homestead, garden studio, grounds and
outbuildings. The boundaries provided by the heritage register listings
are different, with the item’s curtilage substantially reduced on the LEP
listing.
This item includes a homestead, grounds, outbuildings, old cottage,
silo, stable building, carriage house, drive and circular carriage drive.
This item has a hill located between it and The Northern Road.
Denbigh is listed on the State Heritage Register. This item includes the
house and grounds. The entrance to Denbigh is located on The
Northern Road.

Located along the western side of Derwent Road and extending north
from The Northern Road this farmstead complex comprises a house,
numerous outbuildings and farm buildings (both extant and ruinous),
stockyards, fence lines, and dams.
Located opposite the entrance to Mersey Road, this item is an extant
house and separate kitchen building, probably dating to the early
twentieth century. The site is of local historical significance as a rare
surviving residence from an early period of Bringelly’s history. It
possesses aesthetic significance as an example of a vernacular rural
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Item

Register listing(s)

Significance

Description
architectural form.

Potential archaeological sites
The
Northern
Road
previous
alignments
Prince of
Wales Inn

Not listed

Local

Not listed

Local

Narellan
Army
Camp

Not listed

Local

Bringelly
church

Not listed

Local
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Four sections of former road surfaces were identified during the field
survey dating from the mid-twentieth century and therefore do not
possess significant heritage value. However, it is possible that evidence
for nineteenth century road surfaces survives beneath the twentieth
century bitumen and this evidence would be of heritage significance.
In a plan dating to between 1847 and 1862, three structures labelled
“old inn” were marked on the northwest corner of the intersection of The
Northern Road and Cobbitty Road. No evidence for the Prince of Wales
Inn was identified during the field survey.
Although some areas of the former army camp have since been subject
to high levels of disturbance, particularly in the road reserves along The
Northern Road, many areas have only undergone minimal disturbance
through ploughing and grazing. Evidence of Narellan Army Camp is
visible along the southern side of Cobbitty Road West, and adjacent in
a small area on the northern corner formed by the intersection with The
Northern Road. For the most part, remains of the camp take the form of
low-density scatters of brick, pieces of concrete, and fragments of
ceramic water pipes; along with some small sections of in situ brick
foundations or concrete slabs. In addition, around 300 metres west of
The Northern Road, roughly opposite the entrance to Macarthur
Anglican School, is an area which includes the remains of a number of
buildings. There were six piles of structural debris in this area,
composed of brick, concrete, and stone.
The area where Bringelly church was visible in the 1947 aerial
photograph was surveyed. A rectangular outline of ridged land
delineates the site of the church. The ridges were overgrown with grass,
but at the southern and northern ends brick fragments were visible on
the surface, indicating that the ridges are formed by the remains of the
church walls. The area is undisturbed since the destruction of the
church as such subsurface archaeological remains, such as the
church’s foundations and artefacts associated with the building, would
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Item

Register listing(s)

Significance

Structures
at Lot 3
DP
590913

Not listed

Local

Structure
near
Maryland
gatehouse

Not listed

Local

Description
be likely to survive.
An aerial photograph from 1947 shows two main structures and two or
three smaller structures on the property at the north-eastern corner of
Badgerys Creek Road and The Northern Road. Former structures were
identified in the field survey, although covered by vegetation growth in
certain areas, including the presence of ornamental trees and a paving
stone footpath. The slab of a more recent structure is also present, and
is located to the north-east of the site where earlier structures are
found.
In a 1947 aerial photograph, a rectangular building could be seen a
short distance north of the Maryland gatehouse, on the eastern side of
The Northern Road. No evidence of the structure was identified during
the field survey and no information about the structure was gained
through documentary research. As the structure is not listed on the
nineteenth century plans it is unlikely that it is associated with the
original estate and therefore it is unlikely that the structure is significant.
Hence, no further heritage constraints apply to this area.

Cultural landscapes
The
Northern
Road
corridor
Bringelly
Road/
Greendale
Road

Camden LEP Item
No 1137

Local

Includes the pastoral landscapes and sequential vistas and view
corridors from The Northern Road.

Camden LEP Item
No 1137

Local

Includes the associated rural cultural landscape at this location.
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6.4.3

Potential impacts

An assessment of heritage significance and statement of heritage impacts (SOHI)
were undertaken for the heritage items in the study area and the overall proposal.
Table 6-25 provides a summary of the assessment findings, potential impacts from
the proposal and significance of the potential impacts.
Construction
During construction the potential impacts to non-Aboriginal heritage items include
(refer to table 6-25):
•
•

•
•

A reduction in the curtilage of Orielton (a State listed heritage item), Maryland
and the cottage at 1186 The Northern Road.
Demolition and or disturbance of heritage items including some farm buildings
and fence lines at the Derwent Road link road and the historic house, the
kitchen at Lot 1 and DP 234403 opposite the Mersey Road link road and
archaeological remains associated with the Narellan Army Camp.
Relocation of heritage items would be required at Orielton including the fence
along the eastern boundary.
Temporary impact to the views and settings of some heritage items located
adjacent to the proposal (eg Orielton and Marylands) would occur as a result of
construction activities. As such equipment and general construction activities
would be visible to and from heritage properties during construction.

Refer to table 6-25 for a summary of the impacts.
Excavations have been recommended for Lot 1, DP 234403 and the Orielton millers
cottage to re-record findings and ensure consistency of archaeological monitoring
during construction. Excavations were recommended as management and mitigation
measures, not to establish the significance of the items, as the existing knowledge
was considered sufficient to understand and assess the potential impacts.
Operation
During operation the potential impacts to heritage items include a reduction in
curtilage, relocation of fences and impacts on views and settings of some of the
heritage items located adjacent to the proposal. Many of the proposed link roads
have a negative impact on views from The Northern Road, by intruding on what is
currently pastureland and interrupting some of the historic and rural vistas that define
The Northern Road corridor cultural landscape. For example, the demolition of some
farm buildings and fence lines at the Derwent Road link road would have a negative
impact on the view and setting.
The Hillside Drive link road would have an impact on the setting of Orielton and views
toward the homestead. However, this link road has already been approved as part of
the Harrington Park West project and heritage approvals have already been granted
by the NSW Heritage Council for the link road works. This includes a section 60
approval granted for the Harrington Grove West subdivision and an exemption
notification for the construction of the link road. To minimise impacts on the views
and settings of Orielton, the concept design was modified to align with the already
approved Harrington Park West project link road. Based on these modifications to the
concept design the assessment found that the proposal would have a minor impact
on the rural vista associated with Orielton.
The Northern Road upgrade, Narellan to Bringelly
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Table 6-25 Summary of potential impacts to non-Aboriginal items
Item

Significance

Potential impact

Significance of impact on
heritage items*

The proposal would reduce the heritage curtilage by
10 – 25 metres of this item along its eastern boundary
and would necessitate the removal of the eastern
fence-line. The fence itself is of low heritage
significance and its removal would not reduce the
heritage value of the site. It does, however, provide an
important boundary marking and it has been
recommended that it be replaced with a suitable ruralstyle fence following the completion of works in the
area.
The proposal may also impact on archaeological
material associated with Orielton homestead and a
millers cottage.
The proposed link road would also impact the views
from Orielton. This was assessed as part of the
Harrington Grove West development. The link road
location was chosen as it would have the least
negative impact to vista associated with this heritage
item.
The concept design was modified to align with the
already
approved
Harrington
Grove
West
development. The impacts of the proposal on the
heritage significance of Orielton would be minor
additional impacts that have already been approved
for the link road associated with the Harrington Grove
West development (DA 1051/2007).
The proposal would extend between 30 metres and
70 metres into Maryland’s heritage curtilage along its
eastern boundary and would involve the removal of
screening vegetation. This would change the rural

Low
The proposal would have a minor
level of impact on the heritage
significance of this item.

Listed items
Orielton

State

Maryland

Local
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Moderate
The proposal would have a
moderate impact on the heritage
significance of Maryland.
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Item

Significance

Cottage
(1186 The Northern
Road)

Local

Bringelly Public School
Group

Local

The Northern Road upgrade, Narellan to Bringelly
Review of Environmental Factors

Potential impact
setting and have some negative impact on views from
the homestead.
The gatehouse and gate posts would not be directly
impacted by the proposal. There is potential for
inadvertent damage to the gateposts during
construction but they would be cordoned off to ensure
they are protected.
The proposed link roads intrude on the intact
pastureland surrounding the homestead. The link road
in the northern part of the property would have a
substantial impact on the views and setting of this
item. The other link road located along the southern
boundary of the property would not have a significant
impact on the heritage values of Maryland, as it is
located at some distance from the homestead and the
outlook of the homestead in this direction is wellscreened by vegetation.
The proposal would not have a direct impact on the
cottage. The proposal would however encroach about
30 metres into the heritage curtilage of the item on the
west. The proposal would also remove some of the
existing bushland, negatively impacting on the rural
setting of the house, and views to and from it.
The proposal respects the heritage significance of the
item by avoiding any physical impacts to the site and
allowing space in front of the historic school buildings
fronting The Northern Road. The proposal would have
a negative impact on the setting of the school group,
by undermining the sense of a rural location.
However, this impact would not reduce the heritage
value of the item.

Significance of impact on
heritage items*

Moderate
The proposal would have a
moderate impact on the heritage
significance of this item.
Low
The proposal would have a low
level of impact on the significance
of The Bringelly Public School
heritage item.
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Item

Significance

Harrington Park

State

Oran Park

Local

Denbigh

State

Potential impact

Significance of impact on
heritage items*
Harrington Park would not be directly impacted by the Not impacted.
proposal. Neither would it be indirectly impacted by
any obstruction to the existing vistas to Orielton or
other local landmarks. Views towards the homestead
complex and its signal plantings of Bunya Pine and
Hoop Pine would also be unaffected.
Oran Park would not be impacted by the proposal. A Not impacted.
large hill is located between this heritage item and the
proposal, therefore, the landscape setting and views
to and from the item would not be impacted by the
proposal.
The formal boundary of Denbigh does not fall within Not impacted.
the proposal. The gateposts are located in close
proximity to the proposal but would not be impacted
by the proposal.

Previously unidentified historic sites
Farmstead
(Lots 141 & 142, DP
625519)

Local

House at Lot 1, DP
234403

Local

Construction of Derwent link road would involve the
demolition of some farm buildings and fence lines.
Any potential archaeological deposits associated with
these buildings would also be impacted. This link road
would have a moderate impact on the setting and
heritage values of the property, as an intact farming
complex that has remained in use since the early
twentieth century.
Construction of the Mersey Link Road would require
demolition of the house and kitchen.

Moderate
The proposal would have a
moderate impact on the item’s
heritage significance.

High
The proposal would have a high
level of impact on the item’s
heritage significance.

Potential archaeological sites
The Northern Road
previous alignments

Local
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The proposal may have a minor impact on the former Moderate
road surface south-east of Cobbitty Road West. The The proposal would have a
proposal would not impact the former road surface moderate impact on the heritage
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Item

Significance

Prince of Wales Inn

Local

Narellan Army Camp

Local

Bringelly church

Local

Structures at Lot 3 DP
590913

Local
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Potential impact

Significance of impact on
heritage items*
of
the
potential
area identified near Denbigh. The proposal would significance
have a minor impact to the area of the former road archaeological remains of The
surface between Badgerys Creek Road and Derwent Northern Road.
Road. These former road surfaces all date from the
mid-twentieth century and do not possess significant
heritage value. However, it would be possible for
nineteenth century road surfaces to be located
beneath the twentieth century bitumen that would be
of heritage significance. The proposal may also affect
the potential former alignments or road surfaces that
were not visible during the field survey.
This item would not be impacted by the proposal.
Not impacted.
Widening of Cobbitty Road and The Northern Road
would result in disturbance to the archaeological
remains associated with the camp. The low-density
scatters of structural remains to the south of Cobbitty
Road West would be impacted by the proposal. The
more significant remains of buildings south of Cobbitty
Road West (opposite Macarthur Anglican School) is
outside the proposal, and between Macarthur
Anglican School/Cobbitty Retirement Village and the
driveway to Denbigh. Overall impacts to areas of high
archaeological potential would be avoided by the
proposal.
This item would not be directly impacted by the
proposal.
Extension of Badgerys Creek Road would require the
removal of introduced trees along the fence line and
the concrete slab.

Low
The proposal would have a low
impact on the heritage significance
of the potential archaeological
remains of the Narellan Army
Camp.

Not impacted.
Low
The proposal would have a low
impact on the heritage significance
of the potential remains.
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Item

Significance

Structure near Maryland
gatehouse

Local

Potential impact

Significance of impact on
heritage items*
As no evidence of the structure was identified during Not impacted.
the field survey and no information about the structure
was gained through documentary research it is
unlikely that the structure is significant and therefore
no heritage constraints apply to this area.

The Northern Road corridor

Bringelly Road/
Greendale Road

Local

The proposal is a response to planned residential
developments that would change the rural landscape
of the area. Many of the link roads that would connect
to these development areas would have a negative
impact on views from The Northern Road, by intruding
on what is currently pastureland and interrupting
some of the existing rural vistas that define The
Northern Road corridor.

Local

The proposal is a response to planned residential
developments that would change the rural landscape
of the area. Many of the link roads that would connect
to these development areas would have a negative
impact on views from The Northern Road, by intruding
on what is currently pastureland and interrupting
some of the existing rural vistas that define The
Northern Road corridor.
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Low
In the context of the previously
approved works such as the Oran
Park
and
Harrington
Grove
residential estates, the significance
of the visual landscape would be
impacted regardless of the upgrade
of The Northern Road. The
proposal would therefore not
adversely affect the significance of
the visual landscape in the context
of the wider development plans for
the area. Overall the proposal
would have a low impact on the
heritage significance of the cultural
and visual landscapes of the study
area.
Low
In the context of the previously
approved works such as the Oran
Park
and
Harrington
Grove
residential estates, the significance
of the visual landscape would be
impacted regardless of the upgrade
of The Northern Road. The
proposal would therefore not
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Item

Significance

Significance of impact on
heritage items*
adversely affect the significance of
the visual landscape in the context
of the wider development plans for
the area. Overall the proposal
would have a low impact on the
heritage significance of the cultural
and visual landscapes of the study
area.
Note: * Assessment of significance includes potential impacts after implementation of the safeguards outlined in section 6.4.4.

The Northern Road upgrade, Narellan to Bringelly
Review of Environmental Factors

Potential impact
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The Northern Road has heritage value as an intact reminder of the areas history. The
assessment found that the historical values of the road would not be negatively
impacted by the proposal, as the proposal would be part of the ongoing use and
development of the road and in keeping with its original purpose. Overall the concept
design has sought to balance the impacts on heritage items with the constraints of
the proposal.

6.4.4

Safeguards and management measures

Table 6-26 Non-Aboriginal heritage safeguards and management measures
Impact
NonAboriginal
heritage
NonAboriginal
heritage

NonAboriginal
heritage

NonAboriginal
heritage

Aboriginal
heritage

Environmental safeguards
Where possible, heritage
items and archaeological
deposits would be avoided
by the proposal.
Consultation with the
Heritage Council regarding
the State heritage register
listed item and items of
archaeological potential
would be undertaken.
Consultation would also be
undertaken with Camden
and Liverpool City councils
regarding potential impacts
to locally listed heritage
items.
Consideration would be
given to veering the Derwent
link road near Farmstead
complex (Lots 141 & 142,
DP 625519) to the west to
avoid impacts to the farm
buildings. If the route of the
road is not altered then
archival recording would be
conducted prior to any works
being carried out.
Consideration would be
given to moving the
proposed link road at Mersey
Road to avoid demolition of
the house (Lot 1, DP
234403) and any associated
archaeological deposits.
A non-Aboriginal heritage
management plan would be
prepared and incorporated
into the CEMP. The plan
would include, but not be
limited to the following:
•
Identification of non-
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Responsibility
RMS project
manager

Timing
Detailed design

RMS project
manager

Detailed design

RMS project
manager

Detailed design

RMS project
manager

Detailed design

Construction
contractor

Pre-construction
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Impact

NonAboriginal
heritage

NonAboriginal
heritage

NonAboriginal
heritage
NonAboriginal
heritage

Environmental safeguards
Aboriginal heritage
items using diagrams.
•
Identification of nonAboriginal items that
are not impacted by
the proposal.
•
Measures to protect
non-Aboriginal item
such as fencing.
•
Induction
requirements.
•
Mitigation measures to
avoid risk of harm.
•
Process to
communicate risk and
responsibilities through
environmental
awareness training.
•
Requirements for
applications and
approvals.
An exemption would be
sought from the NSW
Heritage Branch for Orielton
before any impacts occur to
the site, including impacts on
archaeological deposits
associated with the millers
cottage. A research design
would be completed as part
of this application and a
suitably qualified excavation
director would be nominated
to ensure consistency of
archaeological monitoring
during the construction of the
Hillside Drive link road.
Archival and photographic
recording of the Orielton
homestead, driveway and its
surroundings would be
undertaken in order to
document the character of
the estate before
construction.
Archival recording would be
undertaken for Lots 141 &
142, DP 625519 prior to any
works being carried out.
If the route remains
unchanged for House at Lot
1, DP 234403 archival and
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Responsibility

Timing

RMS project
manager

Pre-construction

RMS project
manager

Pre-construction

Construction
contractor

Pre-construction

Construction
contractor

Pre-construction
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Impact

NonAboriginal
heritage

NonAboriginal
heritage general

NonAboriginal
heritage

NonAboriginal
heritage

NonAboriginal
heritage

Environmental safeguards
photographic recording, the
creation of site plans and
archaeological monitoring
would be required. A section
140 permit would be required
to undertake monitoring and
archaeological excavations if
required at the site. As part
of the application for the
permit a research design
would be developed and a
suitably qualified excavation
director nominated.
An exception would be
obtained under section 139
of the Heritage Act before
works begin within the
Narellan Army Camp area.
A heritage induction would
be provided before
construction begins to inform
workers of the location of
known heritage items. This
induction would include the
process to follow if
unanticipated heritage items
or deposits are located
during works, in accordance
with the RMS Unexpected
Archaeological Finds
Procedure (November 2011).
The Orielton fence that
would be removed as part of
the road widening would be
replaced with a suitable
rural-style fence.
A suitable entrance gate to
Orielton would be
constructed on the new link
road stub. The link road stub
would be constructed with
suitable road treatments in
order to reduce noise
impacts at to Orielton.
Archaeological monitoring
would be conducted during
the construction of the
Hillside Drive link road where
deposits associated with the
miller’s cottage may be
located. A section 60 permit
would be required for
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Responsibility

Timing

Construction
contractor

Pre-construction

Construction
contractor

Construction

Construction
contractor

Construction

Construction
contractor

Construction

Construction
contractor

Construction
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Impact

Environmental safeguards
archaeological monitoring.

Responsibility

Timing

NonAboriginal
heritage

An exclusion zone would be
created for the northern and
southern gateposts,
gatehouse at the entrance to
Maryland, prince of Wales
Inn, Bringelly Church,
Structures at Lot 3 DP
590913.
Screening vegetation would
be planted along the road
boundary of The Northern
Road in order to alleviate
any impacts on views from
Maryland homestead and
Cottage at 1186 The
Northern Road.

Construction
contractor

Construction

Construction
contractor

Construction

NonAboriginal
heritage

6.5

Noise and vibration

A noise and vibration assessment was prepared by SKM and is provided in
Appendix K. The noise and vibration assessment considered impacts from both the
construction and operational aspects of the proposal. These two types of noise
impacts have different assessment criteria and were evaluated differently in
recognition of the nature of the impact and its duration. A summary of the
assessment is provided below. The study area for the noise assessment includes a
600 metre area around the proposal.

6.5.1

Existing environment

The study area is currently characterised by three distinct residential categories
along the length of the alignment including residential areas at Harrington and
Bringelly, and agricultural and semi rural areas between these locations. The
following provides a summary of the current land use:
•
•
•
•

The southern end of the alignment to the west around Harrington Park and
Oran Park land use is largely urban / suburban in nature with an
industrial/commercial centre north of Narellan and to the east of the alignment.
In the section from Oran Park to Carrington Road south of Bringelly, the land
use is mainly agricultural and is very lightly populated with only a few dwellings
adjacent to the road.
From Carrington Road through Bringelly to Dwyer Road, residences are
located on semi rural or large lifestyle blocks and are sparsely populated with
low density residential areas.
The only school adjacent to The Northern Road is Bringelly Public School in
Bringelly. The MacArthur Anglican School is located on Cobbitty Road, set
back about 300 metres from The Northern Road.

The location of receivers was taken from aerial photography captured in January
2011. About 1140 structures were identified within the study area (refer to figure 6-8),
17 identified as commercial structures and 911 of these identified as residential
dwellings (refer to Appendix K). The majority of these are located within the
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Harrington Park/Oran Park suburbs. Other communities and scattered rural
residences are located along the existing road. Industrial and commercial premises
were generally located in or close to residential areas. Areas where commercial
properties were specifically identified include the start of the proposal in Narellan,
opposite Harrington Park and the shops adjacent to Bringelly Primary School.
To characterise the existing noise environment unattended noise monitoring was
undertaken between 28 November and 5 December 2011 using automatic noise
monitoring equipment. The ambient noise level was measured at representative
locations along the alignment to provide information on the current noise
environment. These measurements were then used to derive construction noise
goals and to provide a validation of the traffic data used in the noise modelling
scenario for the proposal.
The noise data is presented as a summary of the monitoring details based on the
statistical information measured over continuous 15 minute periods. The statistical
descriptors were used in the assessment of impacts for both traffic noise and
environmental noise for the proposal and were categorised by day, evening or night
time periods. For road traffic noise these were classified for daytime (7:00 am–10:00
pm) and night time (10:00 pm–7:00 am) periods. For environmental noise
(construction related), the assessment period for night time was the same, while day
time was further split into day (7:00 am–6:00 pm) and evening (6:00 pm–10:00 pm)
periods.
Common descriptors used in the assessment of noise impacts are generally defined
as follows:
•
•
•

•
•

LA10: the noise level exceeded for 10 per cent of the measurement interval,
commonly referred to as the average-maximum level.
LA90: the noise level exceeded for 90 per cent of the measurement interval,
commonly referred to as the background noise level.
LAeq: the noise level having the same energy as the time varying noise level
over the 15 minute interval. For traffic noise this descriptor is classified as
LAeq 15 hr and LAeq 9 hr for the day and night time noise levels respectively.
This is commonly referred to as the ambient noise level.
LAmax: the maximum noise level measured at a given location over the
measurement interval.
RBL: the Rating Background Level (RBL) is the overall single figure
background level, which is the 10th percentile of the LA90 values for each of
the day, evening and night time periods over the whole monitoring period.

Eight noise sensitive receiver locations were identified for the noise monitoring and
represented both traffic noise validation and environmental noise monitoring
locations. Of the eight locations selected, only six locations were available at the time
of monitoring (refer to figure 6-8). Table 6-27 lists the receiver locations used for the
noise monitoring survey. These locations were selected for validation monitoring
based on property access approval, proximity to the existing road and those that had
minimal shielding from local terrain effects to maximise the probability that measured
levels were directly attributable to road traffic noise.
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Table 6-27 Monitoring locations – unattended noise survey
Distance from
existing road
centreline
45 metres

Description

ID

Monitoring location

Location 1

L1

32 Lachlan Avenue, Harrington Park

Location 2

L2

18 Crain Court, Harrington Park

30 metres

Location 3

L3

905 The Northern Road, Bringelly

45 metres

Location 4

L4

1186 The Northern Road, Bringelly

50 metres

Location 5

L5

4 Solway Road, Bringelly

60 metres

Location 6

L6

1592 The Northern Road, Bringelly

65 metres

The daily noise measurement profile of environmental statistics for each location are
summarised in table 6-28.
Table 6-28 Summary of environmental noise monitoring results

L1

LAmax
71

Day
LAeq
53

RBL
44

LAmax
68

L2

75

57

46

68

52

L3

78

63

47

73

L4

78

61

46

L5

76

59

L6

71

57

Location
ID

Evening
LAeq
RBL
51
37

LAmax
66

Night
LAeq
49

RBL
29

39

70

53

30

59

43

73

57

28

76

56

43

77

57

37

48

73

57

45

72

56

36

44

69

54

41

69

55

32

To establish a baseline of traffic noise influence adjacent to the existing alignment,
the noise levels at each of the monitoring locations are identified in accordance with
the appropriate time periods and statistical parameters. These locations were
selected to ensure that road traffic was the dominant noise source during the survey.
The LAeq 15 hr and 9 hr data were used to correlate traffic noise levels against the
initial noise modelling predictions. The results of the traffic noise monitoring at these
locations are provided in table 6-29.
Table 6-29 Summary of traffic noise monitoring descriptors

48.3

15 hour
LA10 LAeq
1.6

9 hour
LA10 LAeq
-0.2

56.1

53.3

1.3

-1

57.1

62.2

57.0

0.8

0

62.5

56.5

60.8

57.2

1.7

-0.6

L5

61.0

55.2

59.3

55.4

1.7

-0.2

L6

58.5

54.1

56.6

54.1

1.8

0

Locatio
n ID

LA10
18 hour

LA10
9 hour

LAeq
15 hour

LAeq
9 hour

L1

54.7

48.1

53.0

L2

57.4

52.4

L3

63.0

L4
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6.5.2

Criteria

Construction noise criteria
Construction noise is assessed during the early stages of the proposal to provide an
indication of the type of impacts to be expected during construction and to plan for
preliminary mitigation measures where these impacts may exceed recommended
levels.
The Interim Construction Noise Guideline (ICNG) (DECC 2009) is developed to
assist with the management of noise impacts and provides recommendations for
proposal noise goals for construction activities.
The rating background level (RBL) is used when determining the noise management
level and is assessed for the main locations during the noise measurement survey.
Table 6-30 has been extracted from the ICNG and outlines the method for deriving
management levels for construction noise at sensitive receivers and how they should
be applied. This table also presents the ICNG standard construction hours. For the
purpose of this assessment, it is assumed that with the exception of one off
requirements, all works will be undertaken within these standard hours.
Outside of these hours, works would require separate assessment and approvals to
ensure that impacts are managed to an acceptable level. Although work would
typically be conducted during these construction hours, an extension may be
required from time to time to accommodate possession of the road or other facilities
during non peak traffic times.
Works undertaken outside of the standard construction hours would require a
detailed assessment prior to construction to ensure that impacts are managed to an
acceptable level. A preliminary assessment of out of hours work is provided in
section 6.5.3.
Table 6-30 General construction noise management levels (NMLs)
Hours
Recommended
standard hours
Monday to Friday
7:00 am to 6:00
pm
Saturday 8:00 am
to 1:00 pm
No work on
Sundays or public
holidays

NML
Description
The noise affected level represents the point
Noise
above which there may be some community
affected
RBL + 10 reaction to noise.
Where the predicted or measured LAeq (15 min)
dB(A)
is greater than the noise affected level, the
proponent should apply all feasible and
reasonable work practices to meet the noise
affected level.
The proponent should also inform all potentially
impacted residents of the nature of works to be
carried out, expected noise levels and the
duration of activities. Contact details for a
construction representative should also be
provided.
The highly noise affected level represents the
Highly
point above which there may be strong
noise
community reaction to noise.
affected
Where noise is above this level, the relevant
above
authority (consent, determining or regulatory)
75 dB(A)
may require respite periods by restricting the
hours that the very noisy activities can occur,
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Hours

NML

Outside
recommended
standard hours

Noise
affected
RBL +
dB(A)

Description
taking into account:
1. Times identified by the community when they
are less sensitive to noise (such as before and
after school for works near schools, or midmorning or mid-afternoon for works near
residences.
2. If the community is prepared to accept a
longer period of construction in exchange for
restrictions on construction times.
A strong justification would typically be required
for works outside the recommended standard
5 hours.
The proponent should apply all feasible and
reasonable work practices to meet the noise
affected level.
Where all feasible and reasonable practices
have been applied and noise is more than 5
dB(A) above the noise affected level, the
proponent should then undertake negotiations
with the community.
For guidance on negotiating agreements refer to
Section 7.2.2 of the guideline*.

Source: Table 2 Interim Construction Noise Guideline, DECC, 2009

For other relevant land uses within the area of the proposal, the following noise
criteria apply:
•
•
•
•
•

Industrial premises: external LAeq(15min)
Offices, retail outlets: external LAeq(15min)
Classrooms: internal LAeq(15min)
Places of worship: internal LAeq(15min)
Passive recreational areas: external LAeq(15min)

75 dB(A)
70 dB(A)
45 dB(A)
45 dB(A)
60 dB(A)

The noise management level (NML) is representative of the noise catchment areas
outlined in the noise and vibration assessment (refer to Appendix K) and generally
follow the alignment. The location of the noise catchment areas (NCA) were split into
seven sections staggered along the proposal and relate to the different receiver types
outlined in section 6.5.1. The location and extent of the NCAs was based on the
subsections developed for the concept design and are presented in figure 6-9 and
include:
•
•
•
•
•

NCA 1 – The southern end of the works, extending from The Old Northern
Road (chainage 0) to about 375 metres north of Cobbitty Road East (chainage
3375).
NCA 2 – From chainage 3375 (about 375 metres north of Cobbitty Road East)
to chainage 3780 (about 200 metres north of the future Peter Brock Drive
intersection).
NCA 3 – From chainage 3780 to about 500 metres south of the proposed Oran
Park Link Road 2 (chainage 4500).
NCA 4 – From chainage 4500 to about 400 metres south of the proposed
Marylands Link Road 1 (chainage 5700).
NCA 5 – From chainage 5700 to the proposed Lowes Creek Link Road
(chainage 9300).
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Figure 6-9 Location of NCA (sections 1-7)
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•
•

NCA 6 – From chainage 9300 to about 200 metres south of Bringelly
Road/Greendale Road (chainage 11400).
NCA 7 – The northern end of the works, extending from chainage 11400 to
about 400 metres north of Mersey Road (chainage 15000).

The number of receivers identified within 200 metres of the proposal alignment within
each section that may potentially be affected by construction noise, as well as the
relevant daytime noise management levels are presented in table 6-31
Table 6-31 NCA noise management level summary
Number of
receivers
RBL
NML
within NCA
44
54
227
Part of the Oran Park (Peter Brook Drive) Link Road 1 upgrade.
Not assessed as part of this proposal.
0
47
57
1
47
57
8
46
56
27
44
54
65

Daytime Noise Management Level, dB(A)
NCA section
NCA 1
NCA 2
NCA 3*
NCA 4
NCA 5
NCA 6
NCA 7

Note: *No RBL or NML has been identified as no receivers are identified in NCA 3.

The proposal specific noise management levels based on the existing noise
environment is presented in table 6-32.
Table 6-32 Construction noise management levels

Location
ID
L1
L2
L3
L4
L5
L6

Noise Management Level, dB(A)
Evening
Night-time
Daytime
18:00 – 22:00
22:00 – 07:00
07:00 – 18:00
LA90
LA90
RBL
NML
RBL
NML
RBL
NML
44
54
37
42
29
34
46
56
39
44
30
35
47
57
43
48
28
33
46
56
43
48
37
42
48
58
45
50
36
41
44
54
41
46
32
37

Representative
NCA
NCA 1,
NCA 1,
NCA 4, NCA 5
NCA 6
NCA 7
NCA 7

Vibration assessment (human comfort) criteria
Assessing Vibration - a technical guideline (DECC 2006) provides guidance on
disturbance to human occupants of buildings as a result of vibration. This document
provides criteria which was based on the British Standard BS 6472-1992, Evaluation
of human exposure to vibration in buildings (1-80Hz). For the purpose of this
assessment, vibration can be defined as follows:
•
•

Continuous – where vibration occurs uninterrupted for a defined period. This
can include sources such as machinery and steady road traffic.
Impulsive – where vibration occurs as a rapid build up of the vibration energy to
a peak followed by a decay. It can also consist of a sudden application of
several cycles at about the same amplitude, provided that the duration is short,
typically less than two seconds. This may include activities such as occasional
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dropping of heavy equipment or loading/unloading activities.
Intermittent – where continuous vibration activities are regularly interrupted, or
where impulsive activities recur. This may include activities such as rock
hammering, drilling, pile driving and passing heavy vehicles or trains.
Preferred and maximum values for continuous and impulsive vibration are defined in
table 6-33.
Table 6-33 Preferred and maximum weighted rms values for continuous and
impulsive vibration acceleration (m/s2) 1-80Hz

Location

Assessm
ent
period

Preferred values
z-axis

x- and yaxis

Maximum values
z-axis

x- and
y-axis

Continuous vibration
Day1 or nighttime

0.0050

0.0036

0.010

0.0072

Daytime

0.010

0.0071

0.020

0.014

Night-time

0.007

0.005

0.014

0.010

Offices, schools,
educational
institutions and
places of
worship

Day or nighttime

0.020

0.014

0.040

0.028

Workshops

Day or nighttime

0.04

0.029

0.080

0.058

Critical areas
Residences

Impulsive vibration
Day or nightCritical areas2
0.0050
0.0036
0.010
time
Daytime
0.30
0.21
0.60
Residences
Night-time
0.10
0.071
0.20
Offices, schools,
educational
Day or nightinstitutions and
0.64
0.46
1.28
time
places of
worship
Day or nightWorkshops
0.64
0.46
1.28
time
Note:
Daytime is 7.00 am to 10.00 pm and night-time is 10.00 pm to 7.00 am
Such as hospital operating theatres or precision laboratories

0.0072
0.42
0.14
0.92

0.92

Intermittent vibration is assessed using vibration dose values (VDV). Preferred and
maximum VDVs are defined in table 2.4 of the DECC guideline and are reproduced
in table 6-34.
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Table 6-34 Acceptable VDV for intermittent vibration (m/s1.75) impacts
Location

Daytime (7:00 am –
10:00 pm)

Night-time (10:00 pm –
7:00 am)

Preferred
values

Maximum
values

Preferred
values

Maximum
values

Critical areas

0.10

0.20

0.10

0.20

Residences
Offices, schools, educational
institutions and places of
worship
Workshops

0.20

0.40

0.13

0.26

0.40

0.80

0.40

0.80

0.80

1.60

0.80

1.60

Vibration assessment (structural damage) criteria
The Australian Standard AS2187.2-2006 Explosives – Storage, Transport and Use
provides guidance for the assessment of structural damage to buildings caused by
vibration. This section of the standard is based on the British Standard 7385: Part 2
“Evaluation and measurement of vibration in buildings” and is used as a guide to
assess the likelihood of building damage from ground vibration from activities
including piling, compaction, construction equipment, road and rail traffic.
The levels set by this standard are considered ‘safe limits’ up to which no damage
due to vibration effects are observed for particular types of buildings. These values
relate to intermittent vibration. Continuous vibration can give rise to magnifications
due to resonances and may need to be reduced by up to 50 per cent.
The German DIN Standard identifies more stringent vibration levels for building
damage and includes a category specifically for heritage buildings. The Structural
Vibration, Part 3: Effects of Vibration on Structures (DIN 4150-3) recommends
frequency dependent values for Peak Particle Velocity (PPV) for different building
categories, which are reproduced in table 6-35.
Table 6-35 DIN 4150-3 Vibration guidelines for heritage buildings
Guideline values for velocity (mm/sec)
Type of structure

Heritage buildings

Vibration at the foundation at
a frequency of
1 to 10 10 to 50 50 to 100
Hz
Hz
Hz
3
3-8
8 - 10

Vibration at the
horizontal plane of the
highest floor at all
frequencies
8

Operational noise criteria
The criteria for the assessment of road traffic noise outlined in the Road Noise Policy
(RNP) (DECCW 2011) are supplemented with “interim approaches” developed by
RMS to implement the new policy provisions. These interim approaches outline how
the provisions in the Environmental Noise Management Manual (ENMM) (RTA 2001)
apply to the recently released RNP. These documents work together to assist in
developing feasible and reasonable noise mitigation options where the noise levels
associated with the proposed activity exceed the RNP assessment criteria.
Under the RNP, road development is either classified as “new road” or
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“redevelopment of an existing road”. The appropriate noise goals for the daytime and
night time would be applicable for the acoustic design year, which would typically be
10 years after project opening. The criteria for each road classification for each
assessment period are listed in table 6-36.
Table 6-36 Road category criteria
Type of proposal/land use

Daytime
noise
criteria

Road category
Freeway/arterial/sub- 1. Existing residences affected by
arterial roads
noise from new
freeway/arterial/sub-arterial road
corridors
2. Existing residences affected by
noise from redevelopment of
existing freeway/arterial/subarterial roads
Local roads
1. Existing residences affected by
noise from new local road
corridors.

LAeq (15hour)
55 dB (A)

Nighttime
noise
criteria
LAeq (9hour)
50 dB (A)

LAeq (15hour)
60 dB (A)

LAeq (9hour)
55 dB (A)

LAeq, (1hour)
55 dB (A)

LAeq, (1hour)
50 dB (A)

The traffic noise influence of The Northern Road on existing receivers defines the
appropriate road category for the proposal as the redevelopment of an existing
freeway/arterial/sub-arterial road. The factors that affect how a receiver would be
categorised include the influence of existing traffic noise, the direction that new noise
emissions would impact a receiver, and the location of the proposed alignment within
the existing road corridor.
In addition to the base criteria, the ENMM identifies a category of highly affected
noise sensitive receivers that are termed “acute”. These receivers experience noise
levels that would be greater than or equal to LAeq (15hour) 65 dB(A) and
LAeq (9hour) 60 dB(A). In these instances a detailed assessment of noise mitigation
in accordance with the ENMM practice note (iv) would be necessary.
In areas of new or existing impact, where the increase in noise would be due to a
road proposal or a traffic generating development the OEH/EPA recommends that a
relative increase of more than 12 dB(A) in total traffic noise levels should be
considered for mitigation. This relative increase criterion does not apply for open
spaces or where the main road to be assessed is a local road. Table 6-37 presents a
summary of the relative increase criterion to be adopted for the proposal.
Table 6-37 Relative increase criteria for residential land use

Road category

Type of proposal/land use

Freeway/arterial/s
ub-arterial roads

New road
corridor/redevelopment of
existing road/land use
development with the potential
to generate additional traffic on
existing road
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Total traffic noise level
increase – dB(A)
Daytime
Night-time
noise
noise
criteria
criteria
Existing
Existing
traffic
traffic
LAeq,(15hour) +
LAeq,(9hour) +
12 dB
12 dB
(external)
(external)
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Assessment criteria for other non residential land uses identified for the proposal
were taken from section 2.3.2 of the RNP. Table 6-38 presents the applicable internal
noise criterion for all other identified receivers.
Table 6-38 Noise criteria for non-residential land use
Existing
sensitive
land use
1. School
classrooms
2. Hospital
wards
3. Places of
worship
4. Open
space (active
use)
5. Open
space
(passive use)

6. Isolated
residences in
commercial
or industrial
zones

Assessment criteria
dB(A)
Day
Night
(7 a.m.–
(10 p.m.–
10 p.m.)
7 a.m.)
LAeq, (1
hour) 40
(internal)
when in use
LAeq, (1
LAeq, (1
hour)
hour)
35 (internal) 35
(internal)
LAeq, (1
LAeq,
hour)
(1 hour)
40 (internal) 40
(internal)
LAeq, (15
–
hour)
60
(external)
when in use
–
LAeq, (15
hour)
55
(external)
when in use

–

–
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Additional considerations

In the case of buildings used for
education or health care, noise level
criteria for spaces other than
classrooms and wards may be
obtained by interpolation from the
‘maximum’ levels shown in Australian
Standard
2107:2000
(Standards
Australia 2000).
-

Active recreation is characterised by
sporting activities and activities which
generate their own noise or focus for
participants,
making
them
less
sensitive to external noise intrusion.
Passive recreation is characterised by
contemplative activities that generate
little noise and where benefits are
compromised by external noise
intrusion, e.g. playing chess, reading.
In determining whether areas are used
for active or passive recreation, the
type of activity that occurs in that area
and its sensitivity to noise intrusion
should be established. For areas
where there may be a mix of passive
and active recreation, e.g. school
playgrounds, the more stringent criteria
apply. Open space may also be used
as a buffer zone for more sensitive
land uses.
For isolated residences in industrial or
commercial zones, the external
ambient noise levels can be higher
than those in residential areas. Internal
noise levels in such residences are
likely to be more appropriate in
assessing any road traffic noise
impacts, and the proponent should
identify suitable internal noise level
targets,
taking
guidance
from
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Assessment criteria
dB(A)
Day
Night
(7 a.m.–
(10 p.m.–
10 p.m.)
7 a.m.)

Existing
sensitive
land use

Additional considerations

Australian
Standard
2107:2000
(Standards Australia 2000).

7. Mixed use
development

–

–

Each component of use in a mixed use
development should be considered
separately.
For example, in a mixed use
development containing residences
and a childcare facility, the residential
component should be assessed
against the appropriate criteria for
residences in Table 3, and the
childcare component should be
assessed against point 8 below.

8. Childcare
facilities

LAeq, (1
hour)
35 (internal)
-Indoor
play areas
LAeq, (1
hour)
40 (internal)
- Outdoor
play areas
LAeq, (1
hour)
55
(external)
–

–

Multi-purpose spaces, e.g. shared
indoor play/sleeping rooms should
meet the lower of the respective
criteria.

9. Aged care
facilities

6.5.3

Measurements for sleeping rooms
should be taken during designated
sleeping times for the facility, or if
these are not known, during the
highest hourly traffic noise level during
the opening hours of the facility.

–

Residential land use noise assessment
criteria should be applied to these
facilities (see Table 3).

Potential impacts

Construction
Construction activities are expected to be undertaken during standard working hours
(refer to table 6-38). The assessment of impacts was principally based on work being
conducted during 7am to 6pm Monday to Friday and 8am to 1pm on Saturday.
Should any works be required outside the above standard working hours, such as
night works, the procedures in the RTA’s Environmental Noise Management Manual
2001 ‘Practice Note vii – Roadwork’s outside of normal working hours’ would be
followed. Potential noise impacts resulting from works conducted outside of normal
working hours is discussed below.
Assessment of construction noise provides an indication of the type of impacts to be
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expected during construction and allows for the identification of preliminary mitigation
measures where these impacts may exceed recommended levels.
The broad objectives for managing noise and vibration during construction include:
•
•
•

Avoid or minimise impacts to nearby sensitive receivers.
Consult with affected receivers regarding the construction works and their
impacts.
Mitigate operational impacts by implementing feasible and reasonable noise
control measures.

For the assessment of construction noise impacts, the activities outlined in table 6-39
were considered. Table 6-40 summarises the likely equipment to be used during
each activity across the different stages of the proposal and the typical sound power
levels associated with the equipment used.
Table 6-39 Summary of road
construction noise assessment
Activity
Clearing and grubbing

Earthworks

construction

activities

considered

for

Description
Felling of trees and shrubs as well as removal of manmade structures; removing stumps, roots and general
vegetation.
Bulk earthworks including rock hammering, topsoil
stripping, cut and fill (which may include blasting),
excavation of culverts and basins, construction of batters
and landscaping.
Culvert construction, drainage installation and drainage
lines to sedimentation basins.

Bridgeworks

Casting and formwork, piling, concrete pouring, pre-cast
element installation and removal as required.

Paving and asphalting

Application of road surface pavement to road base slab
including batch plants, pouring of concrete base and subbase, supplication of sprayed bitumen seals; laying of
asphalt, saw cutting, line marking, finishing open drains
and installation of road furniture and medians.

Ancillary sites

Stockpile sites, compounds, works shops, offices and
concrete batch plants

Table 6-40 Equipment expected to be utilised during each construction stage
and estimated associated sound power levels
Activity description
Stage 1 - Clearing and
grubbing

Plant noise source
30t excavator

LAeq sound power
level re: 1pW, dB(A)
103

Rigid trucks

107

Bulldozer

110

Chainsaws

114

Tub grinder

109
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Activity description
Stage 2 – Drainage and
earthworks

Stage 3 - Bridgeworks

Stage 4 - Paving and
asphalting

Ancillary sites*

Plant noise source
Excavator

LAeq sound power
level re: 1pW, dB(A)
105

D9 bulldozer

113

Compactor

112

Grader

111

Water cart

107

Haul truck

112

Dump truck

110

Scraper

108

Backhoe

110

Vibrating / compaction roller

113

Front end loader

114

Impact piling rig

121

Bored piling rig

114

Pneumatic hammer

113

Excavator

112

Haul truck

112

Generator

111

Mobile crane

110

Concrete truck

110

Concrete pump

107

Compressor

105

Generator

111

Backhoe

110

Asphalt paver

111

Concrete paver

111

Pneumatic-tyred roller

111

Concrete truck

110

Concrete vibrator

105

Concrete saw

109

Concrete batch plant

111

Bobcat

104

Concrete batch plant

120

*In the absence of site specific data, all ancillary sites were assumed to be batch plants.

A summary of the noise levels predicted as a result of the road construction,
including site clearing, earthworks and paving and asphalting are shown in table 6-41
to table 6-43. These tables summarise the number of residential receivers which
would be exposed to varying levels of construction noise as a result of each phase of
works. NCAs that would be highly noise affected are shown in bold. A complete list of
individual receivers and the levels associated with each activity is provided in
Appendix K.
The Northern Road upgrade, Narellan to Bringelly
Review of Environmental Factors

208

Due to the close proximity of industrial and commercial premises to residences,
modelled noise levels for residential receivers were considered to be a conservative
estimate of the potential noise impact at the commercial premises.
Table 6-41 Construction noise summary – formation, clearing and mulch
Total no.
residential
receivers

NML /
dB(A)

NCA 1

227

54

Maximum
predicted
noise level
typical
works /
dB(A)
77

NCA 4

1

57

69

NCA 5

8

57

73

NCA 6

27

56

77

NCA

No.
receivers
exceeding
NML

No.
receivers
highly
noise
affected*

Highly
noise
affected*
receivers

133

3

R1, R4, R2

1

0

not
applicable

8

0

not
applicable

25

2

R743,
R744

NCA 7
65
54
77
66
1
R798
*Highly noise affected is considered to be 75 dB(A) or above in accordance with the ICNG.
# NML is for daytime levels only as construction is expected to be undertaken during standard
construction hours.

Table 6-42 Construction noise summary – earthworks
Total no.
residential
receivers

NML /
dB(A)

NCA 1

227

54

Maximum
predicted
noise level
typical
works /
dB(A)
82

NCA 4

1

57

NCA 5

8

NCA 6

27

NCA

No.
receivers
exceeding
NML

No.
receivers
highly
noise
affected*

196

19

R653, R657,
R663, R43,
R50, R58, R72,
R78, R86, R95,
R106, R136,
R14, R486,
R365, R1, R4,
R2, L2

69

1

0

not applicable

57

78

2

3

R678, R680,
R676,

56

82

28

7

R748, R726,
R736, R743,
R744, R720, L4

Highly noise
affected*
receivers

R766, R798,
R900,
R750,R752,
R902, R888,
R880, R761,
R753, R903
*Highly noise affected is considered to be 75 dB(A) or above in accordance with the ICNG.
# NML is for daytime levels only as construction is expected to be undertaken during standard
construction hours.
NCA 7

65

54

82
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Table 6-43 Construction noise summary – paving and asphalting
Total no.
residentia
l
receivers

NML /
dB(A)

NCA 1

227

54

Maximum
predicted
noise level
typical
works /
dB(A)
80

NCA 4

1

57

NCA 5

8

NCA 6

27

NCA

No.
receivers
exceedin
g NML

No.
receivers
highly
noise
affected*

184

8

R653, R657,
R58, R14, R1,
R4, R2, L2

65

1

0

not applicable

57

76

2

2

R680, R676,

56

80

28

4

R726, R736,
R744, L4

Highly noise
affected
receivers

R798, R900,
R750,R752,
R888, R880,
R761, R753
*Highly noise affected is considered to be 75 dB(A) or above in accordance with the ICNG.
# NML is for daytime levels only as construction is expected to be undertaken during standard
construction hours.
NCA 7

65

54

80

66

8

As a result of each stage of the construction activity, a number of exceedances of
NMLs were assessed, with up to 40 receivers predicted to experience levels above
the highly affected noise criteria of 75 dB(A) during earthworks. The impacts
summarised in the above tables would, however, be representative of the worst case
15 minute period of each activity and daily noise levels were predicted to be lower
than these.
These predictions also include plant identified for each activity operating
simultaneously and at the shortest separation distance to each sensitive receiver. In
reality, separation distances would vary between plant, and as the works would be
linear in nature, the time at which each receiver has been exposed to such levels
would be short. As the work progresses along the proposal, noise exposure at each
receiver would reduce and eventually diminish to levels considerably below the NML.
Where receivers were predicted to be exposed to levels exceeding the adopted NML,
management of noise impacts would be required. Construction noise mitigation
measures are provided in section 6.5.4.
Out of hours construction work
As detailed in section 3.3.6, work would be conducted during standard construction
hours wherever possible (7am to 6pm on Monday to Friday, 8am to 1pm on Saturday
and no work on Sundays and public holidays). However, to minimise traffic impacts,
some work would be required to be undertaken outside of the standard working
hours, including:
•
•
•
•

Construction and utility adjustment works requiring road occupancy.
Construction of tie-ins with adjoining sections.
Placement of asphalt wearing course.
Intersection construction activities.
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Where out of hours works are required, they would be subject to further assessment
of potential noise impacts, which would be carried out in consultation with the
community, RMS and OEH once the need for the out of hours works has been
identified.
As construction of the proposal is dependent on the rate of development in the South
West Growth Centre the proposal would be constructed in staged sections. The
detailed approach to and program for staging, including the construction activities
and timetable are therefore currently unknown. The construction activities and timing
would, therefore, be reviewed during detailed design and reviewed prior to the
construction of the staged sections. Where the need for works to be conducted out of
hours, is identified a more detailed assessment of potential impacts, identifying
specific equipment types, works locations and durations, would be undertaken to
identify feasible and reasonable management and mitigation measures.
To illustrate the potential noise impacts associated with out of hours work, a
preliminary assessment of typical noise levels for night time paving and asphalting
has been undertaken. Table 6-44 presents the results of this assessment.
It is predicted that, where paving and asphalting works are undertaken out of hours,
all assessed receiver locations would experience noise levels exceeding the night
time NML. By comparison, where this works is undertaken during standard working
hours one less receiver would experience exceedance. The number of highly noise
affected receivers for either paving/asphalt works undertaken during standard
working hours or out of hours is predicted to be the same. Similar construction noise
impacts would be anticipated for other noise generating activities undertaken outside
of standard working hours.
Table 6-44 Out of hours construction noise summary – paving & asphalting
NML/
dB(A)

Maximum
predicted
noise level/
dB(A)

No.
receivers
exceeding
NML

227

42

80

227

No.
receivers
highly
noise
affected*
8

NCA 4

1

48

65

1

0

Not
applicable

NCA 5

8

48

76

8

2

R680, R676,

NCA 6

27

48

80

27

4

R726, R736,
R744, L4

NCA 7

65

46

80

65

8

R798, R900,
R750, R752,
R888, R880,
R761, R753

Total no.
residenti
al
receivers

NCA 1

NCA

Highly noise
affected
receivers
R653, R657,
R58, R14,
R1, R4, R2,
L2,

Vibration
The magnitude of vibration that may be expected from the proposed construction
activities are outlined in table 6-45. This table summarises the vibration generating
activity and the anticipated level of vibration for each phase of construction. Activities
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such as compaction, rolling and ripping would be the dominant sources of vibration
during construction of the proposal.
Table 6-45 Summary of anticipated vibration levels for various construction
activities
Stage

Activity

Vibration guidance

Clearing and
grubbing

Clearing of
vegetation, trunk
and root removal,
processing of
timber waste

In general, the activities carried out during
this stage of works generate low levels of
vibration and are not located in areas close
to residences.

Earthworks

Bulldozers ripping

1 mm/s to 2 mm/s at distances of about 5 m.
At distances greater than 20 m, vibration are
usually below 0.2 mm/s.

Compactors

20 mm/s at distances of about 5 m, 2mm/s
at distances of 15 m.
At distances greater than 30m, vibration is
usually below 0.3 mm/s.

Vibratory rollers

Up to 1.5 mm/s at distances of 25 m.
Higher levels could occur at closer
distances, however, no damage would be
expected for any building at distances
greater than about 12 m (for a medium to
heavy roller).

Truck traffic
(on normal
smooth road)

0.01 mm/s to 0.2 mm/s at the footings of
buildings located 10 m-20 m from a
roadway. Note that very large surface
irregularities can cause levels up to five to
ten times higher.

Bridgeworks

Impact piling

The typical levels of ground vibration from
pile driving range from 1 mm/s to 3 mm/s at
distances of 25 m to 50 m, depending on
ground conditions and the energy of the pile
driving hammer.

Paving and
asphalting
typical
operations

Paver, concrete
cutter

None of the construction plant used during
paving and asphalting would be major
sources of ground vibration.

Estimates of typical vibration levels of each of the phases at various distances were
calculated. While each receiver may experience differences due to local conditions,
there would be a possibility that potential adverse vibration impacts associated with
earthworks activity may occur within 20 metres of construction works. Structural
damage as a result of any works was considered to be unlikely.
Operation
Operational traffic noise impacts were predicted for identified receivers for 2016 and
2026 using SoundPLAN noise modelling software. The receiver locations identified
within 600 metres of the road alignment were included in the assessment (refer to
The Northern Road upgrade, Narellan to Bringelly
Review of Environmental Factors

212

figure 6-8 and Appendix K for receiver locations).
In accordance with the RNP, each scenario for the year of opening (2016) and the
design year (2026) was assessed for the “build” and “no build” options for the
proposal. These scenarios include a considerable increase in traffic numbers from
the current year of operations due to the expected growth within the South West
Growth Centre.
Of the assessed locations, there were no residential receivers within 600 metres of
the proposal that were predicted to have noise level increases that exceed the
relative increase criteria of 12 dB(A) (refer to table 6-36). In 2016 it was predicted
that if the proposal was operational it would have the following impacts:
•
•
•

Fourteen receivers may experience an acute noise impact during the night.
Thirteen receivers may experience an acute noise impact during the day.
Forty three receivers may have noise levels in excess of the RNP noise criteria
during the daytime.
Thirty nine residential receivers may have noise levels in excess of the RNP
noise criteria during the night time.

•

In 2026 it was predicted that the proposal would have the following impacts:
•

Twenty four residential receivers may experience an acute noise impact during
the day.
Twenty six residential receivers may experience an acute noise impact during
the night time period.
Ninety residential receivers may have noise levels in excess of the RNP noise
criteria during the day.
Seventy eight residential receivers may have noise levels in excess of the RNP
noise criteria during the night.

•
•
•

Refer to table 6-46 and table 6-47 for a summary of the noise exceedances predicted
for residences within each NCA for 2016 and 2026, respectively. Due to the close
proximity of industrial and commercial premises to residences, modelled noise levels
for residential receivers were considered to be a conservative estimate of the
potential noise impact at the commercial premises.
Refer to appendix K for a full description of the predicted noise level at each receiver
and figures showing the predicted noise contours relative to each receiver.
Table 6-46 Type and extent of noise exceedances predicted for residences
within each NCA for the year of opening scenario (2016)

Exceed
RNP noise
2
level

669

0

8

0

4

0

5

0

4

2

0

0

0

0

0

0

0

0

0
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Exposed to
acute
4
noise

Exceed
relative
increase
1
criteria

1

>2d(A)
3
increase

Exposed to
acute
4
noise

Night period – no. of
residences

>2d(A)
3
increase

Day period – no. of
residences
Exceed
RNP noise
2
level

No. of
residences
in NCA

Exceed
relative
increase
1
criteria

NCA

213

Exceed
RNP noise
2
level

Exposed to
acute
4
noise

Exceed
relative
increase
1
criteria

3

0

0

0

0

0

0

0

0

0

4

2

0

0

0

0

0

0

0

0

5

10

0

5

0

1

0

5

0

0

6

61

0

9

1

3

0

4

0

1

7

171

0

21

14

6

0

25

13

8

Total

913

0

43

25

14

0

39

13

13

>2d(A)
3
increase

Exposed to
acute
4
noise

Night period – no. of
residences

>2d(A)
3
increase

Day period – no. of
residences
Exceed
RNP noise
2
level

No. of
residences
in NCA

Exceed
relative
increase
1
criteria

NCA

1. Relative increase criteria = existing traffic noise level + 12dB.
2. RNP noise level for day periods is LAeq(15hr) 60dB(A) and for night periods is LAeq(9hr)
55dB(A).
3. > 2dB(A) increase based on comparison between ‘Build Option’ and ‘No Build Option’.
4. Only residential receivers assessed for acute noise.

Table 6-47 Type and extent of noise exceedances for residences within each
NCA for the design year scenario (2026)

Exceed
RNP noise
2
level

Exposed to
acute
4
noise

Exceed
relative
increase
1
criteria

1

669

0

43

1

4

0

32

12

4

2

0

0

0

0

0

0

0

0

0

3

0

0

0

0

0

0

0

0

0

4

2

0

0

0

0

0

0

0

0

5

10

0

7

0

4

0

7

0

3

6

61

0

14

1

4

0

11

1

4

7

171

0

26

16

12

0

28

8

15

Total

913

0

90

18

24

0

78

21

26

>2d(A)
3
increase

Exposed to
acute
4
noise

Night period – no. of
residences

>2d(A)
3
increase

Day period – no. of
residences
Exceed
RNP noise
2
level

No. of
residences
in NCA

Exceed
relative
increase
1
criteria

NCA

1. Relative increase criteria = existing traffic noise level + 12dB.
2. RNP noise level for day periods is LAeq(15hr) 60dB(A) and for night periods is LAeq(9hr)
55dB(A).
3. > 2dB(A) increase based on comparison between ‘Build Option’ and ‘No Build Option’.
4. Only residential receivers assessed for acute noise.
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The assessment of the 2016 and 2026 scenarios indicated that traffic noise levels at
the majority of existing residential receiver locations would generally rise by about
1.7 dB(A). At several locations close to the existing alignment, the increase was
predicted to be about six dB(A), which represented a substantial increase in noise
level.
For the 2016 and 2026 build options, the increase in noise levels over the no build
options would be due to a combination of factors, but would mainly be due to the
changes to the alignment that would bring the road closer to some receiver locations.
In addition, changes to the existing speed zones in some areas from 60 km/h to 80
km/h, has the potential to add about 1.5 dB(A) to the overall noise levels.
To the north of Bringelly Road, the change of speed and variation in the horizontal
alignment which would bring the carriageway closer to some receivers would cause
the most noise impact for the proposal. Around Badgerys Creek Road, the changes
in the alignment of the carriageways and the intersection would have a smaller
impact on noise levels, however, would still represent an increase of greater than two
dB(A) in comparison to the no build option. Other minor factors that would influence
the noise levels between the build and no build options would be changes to the
vertical alignment that has potential to reduce the available shielding between the
carriageway and receiver locations.
The existing local roads were modelled as part of the overall noise modelling. A
number of sensitive receivers on local roads predicted to experience noise levels
above criteria as a result of the local road upgrade. However, noise contributions
from the local roads were insignificant compared to the predicted noise contribution
from the upgrade of The Northern Road.
Noise impacts arising as a result of the proposal would be managed through the
appropriate application of noise minimising measures and treatments. Those
receivers identified as potentially requiring consideration for treatment to mitigate
noise impacts are outlined in table on pages 59 to 91 of Appendix K (33 receivers in
total). These receivers would be subject to further investigation during the detailed
design to identify feasible and reasonable noise treatments. A hierarchy of treatment
options are available and would be considered during this assessment, ranging from
low noise pavements, through noise barriers to building treatments for affected
receivers. Management measures specific to this proposal are discussed in section
6.5.4, and would be further developed during the detailed design and construction
phases.
Maximum noise level assessment
Practice Note III of the ENMM requires that a maximum noise level assessment be
undertaken for potential sleep disturbance impacts from road projects. This manual
identifies the purpose of the maximum noise level assessment as a method to
prioritise and rank mitigation strategies, but states that it should not be applied as a
decisive criterion in itself.
The RNP identifies the potential for disruption of normal sleep patterns due to road
traffic noise but concludes that there is insufficient evidence to assist in setting trigger
levels for this type of impact.
The work to date has indicated that:
•

Maximum noise levels below 50-55 dB(A) would be unlikely to cause an
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•

awakening from a sleep state.
One or two noise events per night with maximum internal noise levels of 65-70
dB(A) would not be likely to affect health and wellbeing significantly.

An analysis of the measured maximum noise events at a representative location
(receiver 680) was undertaken to further examine the noise impacts for the existing
alignment. This analysis found that the night time noise levels generated by a
maximum event would generally be between 65 and 72 dB(A) external to the
building. Beyond this range the number of events having a noise level of up to 80
dB(A) would be minimal. Allowing for a partially open window for ventilation, internal
noise levels would be expected to range between 55 and 62 dB(A) for as many as 90
noise events during the night. These levels would be in excess of the 50-55 dB(A)
range that are unlikely to cause an awakening from sleep but indicate a noise range
lower than the 65-70 dB(A) range for maximum internal noise levels.
Based on the analysis undertaken at this representative site, the generation of
maximum noise level events would occur mainly during the early morning and would
be typically below the range for maximum internal noise levels.
Bringelly Public School
Bringelly Public School was assessed under the non-residential internal noise level
criterion of 40 dB(A) during times of use. The school has a mix of building types that
include demountables, timber and masonry constructions. An assessment of
predicted internal noise levels were undertaken using estimates of the different noise
reduction characteristics for each building type at the school. The predicted external
daytime noise levels at the building facades for the design year (2026) operational
scenario ranged from 61 to 68 dB(A). The estimated internal noise levels indicated
that remedial works to the weatherboard and demountable buildings would be
required to meet the internal noise goals outlined in the RNP. A building acoustic
survey would be necessary to confirm the estimated internal levels and provide
options for reducing noise intrusion for these buildings. The selection of final
management and mitigation measures for the school would be subject to
investigation of feasible and reasonable alternatives, which would include
consultation with the school.
The MacArthur Anglican School
The MacArthur Anglican School is located about 300 metres from The Northern Road
and has predicted noise levels at the building facades of about 52 dB(A) for the
design year build scenario. The building at the school is typically of masonry
construction, therefore, with class room windows closed, internal noise goals of 40
dB(A) would be achieved. At this stage there would be no additional mitigation
recommended for the school, however, a survey of building construction including
ventilation provisions would be required to confirm these details during the
assessment of architectural treatments for the proposal. The selection of final
management and mitigation measures for the school would be subject to
investigation of feasible and reasonable alternatives, which would include
consultation with the school.
The Christian Reformed Church
The Christian Reformed Church is located on Cobbitty Road about 95 metres from
The Northern Road. The noise level at the building facade predicted to be 58 dB(A)
for the design year scenario. The church building is a masonry construction and
therefore attenuation of the external noise levels to achieve an internal level of 40
dB(A) should be possible when windows and doors are closed. A survey of building
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construction including ventilation provisions would be required for this site during the
assessment of architectural treatments for the proposal. The selection of final
management and mitigation measures for the church would be subject to
investigation of feasible and reasonable alternatives, which would include
consultation with the church.
Active and passive recreational areas
The noise contours presented in Appendix K indicated the expected level of noise
impact for active and passive recreational areas. The noise level predictions for some
areas of recreation areas may exceed the noise goals within about 100 metres of the
proposal, however, noise mitigation for external areas would be limited to road
design considerations during the detailed design phase to minimise impacts. The
selection of final management and mitigation measures for the recreational areas
would be subject to investigation of feasible and reasonable alternatives.

6.5.4

Safeguards and management measures

Table 6-48 Noise and vibration safeguards and management measures
Impact
Noise and
vibration

Noise and
vibration

Noise and
vibration

Environmental safeguards
Further investigation of all feasible
and reasonable noise control options
would be considered for the affected
receivers (as identified in tables 6-46
and 6-47, and listed in Appendix K as
part of the proposal to reduce traffic
noise levels to within the applicable
noise limits. As a part of this
investigation affected landowners
would be consulted regarding their
individual needs.
Where feasible and reasonable,
measures identified to manage and
mitigation operational noise and
vibration impacts would be
implemented as early and possible
during construction to provide
additional construction phase
mitigation as well.
A Construction Noise and Vibration
Management Plan (CNVMP) would
be developed during finalisation of
the construction methodology and the
detailed design phase. This plan
would include but not be limited to:
•
A noise assessment in
accordance with the Interim
Construction Noise guideline
(DECC2009).
•
Identification of potentially
affected properties and
residences.
•
A risk assessment to identify
potential risk for discrete work
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Impact

Noise and
vibration

Noise and
vibration

Noise and
vibration

Environmental safeguards
elements/activities likely to
affect residents. This would
guide the development of the
construction timetable and the
identification of feasible and
reasonable mitigation
measures.
•
A map indicating the locations
of likely potential impacts
potentially impacted receivers.
•
Mitigation measures to control
and minimise the impacts of
construction noise and vibration
with consideration of the
requirements of section 5 of
ENMM..
•
Noise monitoring program
during construction.
•
A process for assessing the
performance of the
implemented mitigation
measures.
•
Where residents are highly
noise affected (above 75 dB(A))
additional safeguards including
respite periods would be
considered in consultation with
the affected community.
•
Construction timetabling would
be organised to minimise noise
impacts. Timetabling
considerations may include
time and duration restrictions
and respite periods.
•
The nearest noise receptors
would be notified of the
construction work schedule and
expected noise levels prior to
construction.
•
Where rock breaking/
hammering is required within 10
metres of any occupied
dwelling, occupants would be
notified of the works and the
duration of activity. Activity
would be restricted to no more
than two hours in any working
day.
Works would be carried out during
standard working hours (that is 7am6pm Monday to Friday, 8am-1pm
Saturdays). Any work that is
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Impact

Noise and
vibration

Environmental safeguards
Responsibility
performed outside normal work hours
or on a Sunday or public holiday is to
minimise noise impacts in
accordance with the Environmental
Noise Management Manual, “Practice
Note vii – Roadworks Outside of
Normal Working Hours and the
Interim Construction Noise Guidelines
(OEH 2010). This would include
notifying the local community of any
works planned to be undertaken
outside standard construction hours.
A community liaison phone number
Construction
and site contact would be provided so contractor
that noise and vibration-related
complaints can be received and
addressed in a timely manner.

6.6

Soils, landscape and water quality

6.6.1

Existing environment

Timing

Construction

Topography
The area is relatively flat with few undulating rises and falls. Natural surface levels
range from about 68 metres Australian Height Datum (AHD) adjacent to Narellan
Creek to about 114 metres AHD near Oran Park.
Geology and soils
A review of the 1:100 000 geological map published by the NSW Geological Survey
for Penrith and Wollongong – Port Hacking landscapes was undertaken. The
proposal would predominately be located in areas underlain by a shallow depth of
Blacktown Group soils, which overlay the Bringelly Shale sequence belonging to the
Wianamatta Group (refer to figure 6-10). Two sections of the proposal also cross
alluvium associated with Lowes Creek and Narellan Creek. A description of the
geological formations and soil landscapes underlying the proposal includes:
•

•

Quaternary Fluvial Deposits: Fine grained sand, silt and clay deposits of
Holocene to Pleistocene age. The residual soils are likely to be erodible and
moderately dispersive with a medium to high plasticity, and the fluvial deposits
would vary in erodibility, dispersiveness and plasticity.
Blacktown Soils: The Blacktown Group of soils are generally associated with
gently undulating rises, broad rounded crests and ridges with gently inclined
slopes that are usually less than five per cent. These soils typically consist of
shallow to moderately deep, moderately reactive, and high plasticity soils.
These soils also consist of red kurosols (red and brown podzolic soils), red and
yellow sodosols (soloths) and yellow chromosols (yellow podzolic soils). It also
contains red chromosols, red dermosols and red ferrosols (krasnozems) on
iron-rich parent material. These soils are known to be highly dispersive and
subject to erosion. Constraints within this soil landscape include low soil
fertility, poor soil drainage, moderate erosion hazard, seasonal waterlogging
and surface movement potential (Bannerman and Hazelton 1990).
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•

Bringelly Shale: The Bringelly Shale sequence belongs to the Wianamatta
Group which is the uppermost geological unit of the Permo-Triassic sequence
and is positioned in a central location within the Sydney Basin. It is interpreted
as a coastal alluvial plain sequence that contains lagoonal – coastal marsh
sequence at the base through to terrestrial, alluvial plain sediments at the top of
the formation. The Bringelly Shales sequence in the area is typically comprised
of interbedded shales, laminate and fine to medium grained sandstones.

Both the review of background data and the geotechnical investigations undertaken
by SKM in 2011 confirmed the geological mapping. For instance, the soil erodibility
and dispersion percentage sampling results indicated that the soil within the proposal
would have moderate to high erodibility, with typical medium to high plasticity clay
soils and weathered shale/sandstone encountered in most of the test pit sampling
locations. Shale, laminate, siltstone and sandstone were encountered in the deeper
borehole investigations underlying the soil and weathered rock units. Deeper soil
profiles and alluvium were encountered at the creek crossings at Narellan Creek,
Thompsons Creek and Lowes Creek.
Acid sulfate soils
Acid sulfate soils are soils and sediments containing iron sulfides that, when
disturbed and exposed to oxygen, generate sulfuric acid and toxic quantities of
aluminium and other heavy metals. The sulfuric acid and heavy metals are produced
in forms that can be readily released into the environment, with potential adverse
effects on the natural and built environment and human health. The majority of acid
sulfate soils are formed by natural processes under specific environmental
conditions. This generally contains their occurrence to low lying sections of coastal
floodplains, rivers and creeks where surface elevations are less than about five
metres AHD.
A review of online Commonwealth Scientific and Industrial Research Organisation
(CSIRO) acid sulfate soils maps (www.asris.csiro.au) was undertaken to assess the
risk of acid sulfate soils along the proposal. The likelihood of acid sulfate soils was
considered to be ‘extremely low’ over the majority of the alignment, except areas
surrounding Narellan and Harrington Park, where the likelihood was considered to be
‘low’.
An acid sulfate soils assessment was undertaken during the geotechnical
investigation works between 15 August 2011 and 28 September 2011. Six samples
were taken at Narellan Creek, Thompsons Creek and Lowes Creek and tested. The
results of the laboratory analysis were compared against the criteria in the Acid
Sulfate Soils Assessment Guidelines (ASSMAC 1998) which indicated that there
would be no potential for acid sulfate soil.
Creeks and water quality
Within the Hawkesbury-Nepean catchment there are three major creeks that cross
the proposal, being Narellan Creek, Lowes Creek and Thompsons Creek (refer to
figure 6-10).
In addition, tributaries of Cobbitty Creek, a number of smaller unnamed drainage
lines, and farm dams exist within the proposal (refer to section 6.7). Narellan Creek
and Cobbitty Creek are tributaries of the Nepean River, and Lowes Creek is a
tributary of South Creek. Receiving environments along the proposal include these
creek systems and associate tributaries, which are class 2 waterways (refer to
section 6.2).
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Field surveys identified the following:
•
•
•

Historical clearing and grazing, particularly in the vicinity of Lowes Creek and
Narellan Creek, has substantially reduced vegetation in these areas (refer to
section 6.2).
There are sections of reasonable quality River Flat Eucalypt Forest along
Narellan Creek and Thompson Creek (refer to section 6.2).
Water quality was generally poor and consisted of high levels of silt/sediment
and in some instances small algal blooms at all named creeks, particularly at
Lowes Creek. This is expected to be as a result of nutrient enrichment through
the use of fertilisers on dairy farms in the Lowes Creek area.

Hydrological and sediment regimes have been dramatically altered due to catchment
vegetation clearance from agricultural practices and increasing urbanisation. Water
quality in the catchment would be affected by both point and diffuse sources of
pollution including emissions from agricultural land uses such as intensive market
gardens, dairy farms, grazing lands and urban stormwater runoff.
The water quality of the waterways in the proposal is currently impacted by runoff
from the existing Northern Road and/or other roads, as well as runoff from nearby
agricultural land (such as pesticides and herbicides) via stormwater drainage lines.
The general observations during the field surveys were that the ecosystem health of
Thompsons Creek, Narellan Creek and Lowes Creek were poor, as a result of
agriculture and urban development. However, as indicated above, there are sections
of reasonable quality River Flat Eucalypt Forest along Narellan Creek and Thompson
Creek.
Groundwater
The direction of groundwater flow is likely to be controlled by the proximity to local
surface water bodies and areas of higher permeability alluvium. Regional
groundwater flow direction is expected to be consistent with the topography;
generally west to east, tending south to south-west within the southern portion of the
route towards South Creek and the Nepean River respectively.
Geotechnical investigations were undertaken in August and September 2011 (SKM
2012c). These investigations involved excavation to four metres or until rock was
encountered for 137 tests pits and advancing 25 boreholes through soils until rock
was encountered to a depth of between five and 20 metres.
Groundwater was encountered in five boreholes and two test pits. At these five
locations the groundwater depth ranged between 1.9 metres to 4.1 metres below
surface level (refer to table 6-49). All of these locations were adjacent to the names
creeks, being Narellan Creek, Lowes Creek and Thompsons Creek. As groundwater
was not encountered at the other 20 boreholes and 135 test pits excavated and
advanced during the geotechnical investigations, groundwater levels throughout
other areas of the proposal would be located four metres or more below the surface
level.
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Table 6-49 Observed groundwater levels
Well
identification

Surface
RL
(m AHD)

TOC RL
(m AHD)

68.93

BH01
southern side
of Narellan
Creek
TP11
southern side
of Narellan
Creek
BH02
northern side of
Narellan Creek
BH03
northern side of
Narellan Creek
BH15
southern side
of Lowes Creek
TP86
southern side
of Lowes Creek
BH19
southern side
of Thompsons
Creek
Note: TP = Test pit,

Water
level RL
(m AHD)

Sampling
date

69.63

Water
level
(BTOC/
BGL) (m)
3.35

66.28

21/9/2011

68.56

NA

4.1

64.46

12/9/2011

69.68

NA

1.9

67.76

17/9/2011

69.72

NA

2.5

67.27

07/9/2011

67.98

68.74

2.5

66.24

20/9/2011

67.70

NA

3.8

63.690

08/9/2011

71.75

72.35

3.5

68.85

20/9/2011

BH = Borehole, RL m AHD = Reduced Level metres Australian Height
Datum, BTOC = Below Top of Casing (monitoring well) and BGL = Below Ground Level.

Four boreholes (BH01, BH05, BH15 and BH19) were converted to monitoring wells
for sampling and groundwater measurement purposes during the geotechnical
investigations in 2011. One round of groundwater monitoring was undertaken on the
22 September 2011. The intrinsic water quality parameters from the groundwater
monitoring are provided in table 6-50.
Table 6-50 Intrinsic groundwater quality values
Well ID

Chainage

BH01

1050

Dissolved
oxygen
(% sat)
30.8

Electric
conductivity
(µS/cm)
5598

pH

Temp.
(°C)

6.83

16.6

Redox
potential
(mV)
89.4

BH05

1700

41.2

789

8.51

19.2

70.6

BH15

8900

36.9

21666

6.86

17.4

52.7

BH19

12250

27.9

17555

6.99

17.7

12.5

The groundwater samples were analysed for heavy metals (arsenic, cadmium,
chromium, copper, nickel, lead, zinc and mercury), total petroleum hydrocarbons
(TPH), toluene, ethyl benzene and xylene (BTEX), polycyclic aromatic hydrocarbons
(PAH), benzeneorganochlorine pesticides (OCP), organophosphorus pesticides
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(OPP). Concentrations of those contaminants detected in groundwater samples were
below the respective site assessment criteria with the exception of the following:
•
•
•

Zinc was detected in BH01 (0.019 mg/L), exceeding the site assessment
criteria of 0.008 mg/L.
Lead was detected in BH19 (0.002 mg/L), exceeding the site assessment
criteria of 0.001 mg/L.
Copper was detected in BH05 (0.006 mg/L) and BH15 (0.003 mg/L), exceeding
the site assessment criteria of 0.0014 mg/L.

With the absence of heavy metal contamination in soils samples (see below) and no
primary sources for copper, lead and zinc contamination, it would be unlikely that
these marginal exceedances of the site assessment criteria would require further
investigation for the proposal.
In addition, groundwater was encountered in several boreholes and test pits during
the geotechnical investigation at depths in the range of 1.9 to 4.1 metres below
surface level.
Based on this information groundwater beneath the proposal would be expected to
be located within an unconfined aquifer in the shale bedrock with potential perched
groundwater in the overlying soils (residual and alluvium).
Salinity
Salinity is a complex issue relating to salt and water cycles both above and below the
ground. Surface waters and groundwater can dissolve and mobilise salts and cause
their accumulation in other areas. Excessive concentrations of salt in such areas can
affect plant growth, soil chemistry and cause weakening and degradation of
construction materials such as masonry, concrete and bitumen.
An assessment of the soil salinity hazard map for Western Sydney (DIPNR 2002)
indicated that the majority of the proposal would be located within areas of moderate
soil salinity potential. However, there are areas that are identified as high salinity
potential and known salinity potential that are mostly located in areas surrounding
waterways that cross the proposal. Areas of known salinity include Thompsons
Creek, Narellan Creek, Harrington Park and Cobbitty Creek. Areas of high salinity
potential predominantly occur in low lying areas surrounding creeks.
Results from salinity testing, undertaken as part of the geotechnical investigations,
indicated that the soils were moderately saline.
Contamination
A contaminated soils assessment was undertaken and included a background
information review to assess areas of potential environmental interest (with respect to
contamination), sampling during the geotechnical investigations and analysis to
quantify contamination risks associated with the identified areas of environmental
interest (SKM 2011).
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The background information reviewed included:
•
•

NSW Land and Property Management Authority, Land and Property
Information Division (LPI) and Google earth: Historical aerial photographs
(1947, 1978 and 2002 to 2009).
NSW Office of Environment and Heritage Contaminated Site Register.

The review of background information indicated that:
•
•
•
•

The Northern Road is located in an area of predominately rural-residential land
use, with some minor commercial activities located to the northern end.
Paddocks, stables, green houses and dams make up the agricultural land use
surrounding the proposal.
Land use and regional conditions have remained largely unchanged since
2002.
No declared and/or notified contaminated sites were identified on and/or
adjacent to the proposal from the OEH contaminated site register.

Based on the background information review, there was considered to be a low risk
that the proposal would be substantially affected by localised contamination (if
present) associated with site specific uses undertaken on and/or adjacent to the
proposal. If present, the contamination risk was more likely to be associated with
regional agricultural land usage (current and/or historical) including:
•
•
•
•
•

Shallow soil contamination associated with the historical (and current) spraying
of pesticides and insecticides either directly within the proposal or present
through run-off from neighbouring crops.
Minor hydrocarbon contamination associated with vehicle access tracks.
Asbestos Containing Material (ACM) associated with former farm infrastructure
e.g. sheds.
Cattle tick dips which can be associated with arsenic, DDT and other
pesticides.
Buried fill material (including ACM).

Since the desktop review did not identify any specific areas of contamination,
sampling was undertaken during the geotechnical investigation as an additional
measure only. The sampling plan (refer to figure 6-11) adopted for the field survey
intended to provide general route coverage and locations to target specific areas of
interest identified during the background review. The areas of interest included areas
of potential contamination (specifically sediments deposited adjacent to waterways
and fill) and areas of proposed excavation and cut.
The field survey included:
•
•

•

Site attendance and supervision of 142 test pits along the route and drilling of
25 boreholes, including four boreholes drilled to facilitate the construction of
groundwater monitoring wells.
Collection of representative soil samples from test pits/boreholes and ground
water samples for analysis at a National Association of Testing Authorities
(NATA) accredited laboratory for potential contaminates, including
hydrocarbons, heavy metals, asbestos, and pesticides.
Groundwater sampling targeting existing cross drainage lines undertaken
during the geotechnical investigations. Refer above for the groundwater
sampling results.
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One hundred and twenty soil samples were collected along the length of the proposal
to test for contamination (refer to figure 6-11). The laboratory analysis of these soil
samples indicated that they were all below the site assessment criteria for heavy
metals, TPH, BTEX, OCP, OPP and asbestos.
Elevated levels of polycyclic aromatic hydrocarbons (PAH) above this criteria were
recorded at three locations (TP12 – in between Narellan Creek and Hillside Drive at
chainage 1200, TP35 near the northern extend of the Oran Park Link Road 1 at
chainage 3900 and TP47 Oran Park Link Road 3 at chainage 5400). These levels
were likely to be associated with the inclusion of asphalt within fill material and also
naturally occurring PAH sources such as burnt tree roots or charcoal. The NSW OEH
endorsed criteria for commercial/industrial use would also be appropriate for the
protection of the health of the users of the road when considering minimal access
and exposure of the road users to underlying soils. When assessed against this
criteria the concentrations of PAH recorded at TP12, TP35 and TP47 are below or
equal to the commercial/industrial guidelines and as such would not require
management under commercial/industrial land use.

6.6.2

Potential impacts

Construction
Construction activities would involve work elements that have the potential to expose
soils including the removal of vegetation, excavation of soil, and the construction of
pavements, bridges and culverts. Large areas of exposed soil including stockpile
areas have the potential to be eroded by wind and water which could lead to
transportation of sediments into nearby waterways.
Vegetation removal and excavation works around Thompsons Creek, Lowes Creek
and Narellan Creek also have the potential to cause sedimentation of these identified
waterways through the destabilisation of the existing creek banks. There is also
potential to expose saline soils.
Excavation is required along the length of the proposal, particularly in areas of
carriageway construction and major cut areas. Large quantities of material would be
required to be excavated and transported within the proposal for reuse, stockpiling or
disposal off-site. Refer to section 3.3.3 for the estimated quantities of this material.
Construction work elements such as vehicle movements, stockpiling, landscaping
and rehabilitation of temporary stockpiles also have the potential to expose soils
which could potentially cause erosion and sedimentation of surrounding land, urban
areas and drainage lines, and may expose saline soils.
The proposed earthworks would also result in the alteration of the existing
topography within the proposal through the construction of fill areas for embankments
and cut areas for the upgraded road. Major fill and cut locations include:
•
•

Major fill location (fill areas greater than five metres deep) - at Narellan Creek
between chainage 600 and 1250.
Major cut locations (cutting areas greater than five metres deep) - near Hillside
Drive, Cobbitty Road, North of Oran Park Link Road 1, North of Oran Park Link
Road 3, South of Marylands Link Road 2, Dart Road and Avon Road.

These cut and fill locations would not affect the existing topography from a regional
perspective and would only be noticeable in the direct vicinity of the proposal. Large
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cuttings and fill embankments are high risk activities as they move large quantities of
earth and expose large areas of soils.
Erosion and subsequent sedimentation from the proposal, if uncontrolled, could
potentially result in impacts to water quality. Potential water quality impacts are
discussed in more detail below. To minimise the impacts of erosion and
sedimentation during construction, temporary sedimentation basins would be
constructed to capture sediment laden water and ensure minimal sediment leaves
the construction area. A soil and water management plan would also be prepared to
mitigate erosion and sedimentation (refer to section 6.6.3). This plan would include
erosion controls such as the use of vegetation, geotextile materials or similar to
assist in stabilising banks and disturbed areas.
Ten temporary sedimentation basins were identified for the northbound section of the
proposal, with seven identified for the southbound section. These basins were
designed and positioned to control sediment within the construction area in
accordance with in accordance with Managing Urban Stormwater: Soils and
Construction Volume 1 (LandCom, 2004) and Volume 2 (DECC, 2008), hereafter
referred to as the “Blue Book. Refer to section 3.3.1 for the maximum catchment area
of each basin. Run-off from the construction area would be retained in sediment
basins and treated on-site before being discharged off-site. The method of treatment
would be assessed during detailed drainage design.
Surface water quality
The main water quality risk associated with construction would be the exposure of
soils during earthworks, which creates the potential for off-site transport of eroded
sediments into waterways and/or local stormwater systems. Uncontrolled erosion and
subsequent sedimentation could have the following waterway effects:
•
•

Alteration of flow patterns due to changes to the creek bed.
Adverse impacts to aquatic flora and fauna due to increased sediment load and
turbidity including a reduction in channel habitat from sediment deposition.

Stormwater runoff associated with the construction of the proposal has the potential
to degrade water quality within surrounding waterways, both in the immediate area
and downstream. During construction pollutants such as sediment, soil nutrients,
construction waste, chemicals and gross pollutants have the potential to enter
drainage lines and creek systems, particularly during high rain events, which
potentially could result in a decline of water quality.
Spillage of fuel during refuelling and leakage of hydraulic and lubricating oil from
plant and equipment, rinse water from plant washing and concrete slurries would
have the potential to enter drainage lines. This could potentially result in a decline of
water quality. Control of construction water run-off would therefore be necessary to
avoid these potential impacts to surrounding waterways.
Construction of the new bridges at Narellan Creek (chainage 1100) and Thompsons
Creek (chainage 12300), and the large culvert at Lowes Creek (chainage 8800) have
the potential to impact water quality. Specifically, vegetation removal and excavation
works around these creeks have the potential to cause sedimentation of these
identified waterways through the destabilisation of the existing creek banks. The instream construction works associated with Lowes Creek and Thompsons Creek
would also have the potential to cause sedimentation. These types of water quality
impacts would potentially affect aquatic biota by stimulating the growth of algae and
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aquatic plants through increased nutrients, turbidity and declining water quality. They
may also result in scouring of the excavated channels and increase turbidly levels in
downstream receiving waters.
No piling activities are proposed within creek channels. Construction of the new
bridges above the water may also present a minor risk to water quality from materials
such as grout and concrete falling into the waterways below.
High velocity flows may result in the scour of stream banks, however this potential
impact would be reduced as scour protection has been included in the design Scour
protection measures would be installed at all culverts and at Narellan Creek,
Thompsons Creek and Lowes Creek and include:
•

•
•

•

Narellan Creek (chainage 1100) - scour protection in the form of dumped riprap would be placed on the approach embankments of the creek and at the toe
of the embankment where the abutments would be located. This would include
scour protection being placed 11 metres upstream of the twin bridge
embankments, extending under the twin bridges and finishing 11 metres
downstream of the twin bridge embankments. The scour protection has been
proposed to avoid the abutments being undermined during a 100 year ARI
flood event.
Lowes Creek (chainage 8800) - rock apron scour protection would be provided
for a length of nine metres downstream of the main channel culvert and four
metres downstream of the floodplain culverts.
Thompsons Creek (chainage 12300) - scour protection in the form of dumped
rip-rap would be placed on the approach embankments of the creek and at the
toe of the embankment where the abutments would be located. This would
include scour protection being placed three metres upstream of the twin bridge
embankments, extending under the twin bridges and finishing three metres
downstream of the twin bridge embankments. The scour protection has been
proposed to avoid the abutments being undermined during a 100 year ARI
flood event.
Culverts – The length of scour protection is based on the flow velocity and size
of the culvert. Refer to Appendix B.

The installation of scour protection measures for culverts and bridges has the
potential to release sediment laden water and/or concrete into the waterway if not
managed effectively. The construction methodology has been outlined in section
3.3.1 for works within waterways.
If the direction and capacity of stormwater flow through the construction area during
culvert construction is not designed and managed in accordance with the identified
flow rates of stormwater catchments, large amounts of sediment laden water could
overtop into creek systems. This would be exacerbated during high rainfall events.
Salinity
Excavation associated with the proposal would occur in moderate to high potential
salinity areas. Salinity has the potential to damage foundations or infrastructure
including roads and bridges. Management of impacts of saline soils are considered
in the concept design. Salinity would be managed effectively with the safeguards
described in section 6.6.3.
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Acid sulfate soils
Based on the CSIRO acid sulfate soils maps and sampling undertaken during the
geotechnical investigations, there would be a low to very low risk of encountering
acid sulphate soils. Acid sulfate soils are generally confined to saturated estuarine,
low lying areas at or around existing sea level. The risk of encountering acid sulfate
soils is therefore low.
Contaminated soils
Based on the findings of the contaminated soils investigation (SKM 2011), the
historical use of the area and lack of any registered contamination sites located
within the proposal, indicates that the risk of contamination impacting upon human
and environmental receptors during construction was considered to be low. As such,
a Remedial Action Plan (RAP) is not required to be developed.
As with all contaminated soil investigations, certainty cannot be provided that all
contaminated sites within the proposal have been identified or whether sites on
and/or adjacent to the proposal have been contaminated since completion of the
investigation. Should contaminated land be suspected or found during construction,
appropriate measures would be undertaken to classify and manage the
contamination and ensure that it poses no or an acceptable level of risk to the
environment and humans.
There would be a potential for chemical and fuel spills to occur during construction
which may result in localised contamination of soils. If localised contamination of soils
occurs during construction, these would be managed in accordance with procedures
documented within the Construction Environmental Management Plan (CEMP).
Stockpiling materials can cause soil contamination impacts when materials are
mixed. For example, mixing of topsoils with sub soils, or mixing contaminated with
uncontaminated material could lead to otherwise suitable materials being rendered
as waste.
Should contaminated land be suspected or found during construction, appropriate
measures would be undertaken to classify and manage the contamination and
ensure that it poses minimal risk to the environment and humans.
Groundwater
Groundwater is generally four or more metres below the surface level and the major
cut locations (refer to section 3.2.2) are in areas of existing cut. Therefore, it was
considered unlikely that groundwater would be encountered during construction.
Groundwater was encountered at depths ranging between 1.9 metres to 4.1 metres
below surface level in close proximity to Narellan Creek, Lowes Creek and
Thompsons Creek during the geotechnical investigations (refer to table 6-50). It is
considered unlikely that groundwater would be encountered due to the construction
activities to be undertaken at these locations. Should the groundwater table be
encountered during construction a management plan would be prepared.
Operation
Potential impacts to soil and water quality during operation include:
•
Erosion of soils resulting in sediment entering drainage lines and waterways.
•
Scour of creek banks resulting in sediment entering waterways.
•
Release of pollutants attached to fine sediments in road runoff during rainfall.
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•

Release of contaminants from accidental spills resulting in contaminants
entering drainage lines and waterways.

The concept design incorporates features to reduce risks to soils and water quality
during operation including rehabilitation, permanent spill basins, grassed swales and
grassed channels.
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 avoid 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 drainage lines
and Lowes Creek cross the alignment as identified in section 3.2.2. 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 3.2.2 and
section 6.7. 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 at
Narellan Creek bridge and Thompsons Creek bridge. The piles of these bridges
would be located outside of the low flow creek channel and scour protection would be
provided on the abutment slopes. Refer to section 3.2.2 for scour protection lengths.
No other scour protection would be provided at waterways crossings due to the
improved creek crossing hydraulic performance.
Water quality
The proposal has the potential to affect existing local water quality due to the
generation of additional pollutants from an increase in impervious surfaces and
vehicle traffic in the future. Therefore, 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.
Potential exists for accidental spills to occur during operation of the proposal,
resulting in pollutants, such as fuels and oils, entering the surrounding aquatic
environment. Other potential pollutants may include sediments from the paved
surface (pavement wear and atmospheric deposition) and nutrients attached to fine
sediments. Pollutants such as nutrients, heavy metals and hydrocarbons are usually
attached to fine sediments (RTA 2003); therefore trapping suspended solids would
be the primary focus of water quality management during the operation of the
proposal.
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 Northern Road upgrade, Narellan to Bringelly
Review of Environmental Factors

232

The proposal would include water quality improvement measures at the road
drainage outlets, where possible, in the form of vegetated stormwater swales.
Permanent spill basins to capture accidental spills such as hydrocarbons have also
been provided at four locations, as described below.
Grass swales are used to convey stormwater from the road to the receiving
waterways/drainage lines instead of pipes as swales would provide for the settlement
of suspended solids. Swales would be constructed at a shallow gradient to slow flow
rates and further promote the settlement of suspended solids. They would be
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. Grass swales would be provided to treat runoff at all three major
waterways in the project area, including at Narellan Creek (26 metres on the south
western side and 344 metres on the north western side), at Lowes Creek (115
metres on the south eastern side) and at Thompsons Creek (145 metres on the
south eastern side and 42 metres on the north eastern side).
Though unlikely, the risk of accidental spillage of hazardous materials due to truck or
vehicle accidents would always be present. Without satisfactory means of
containment, the spill could pass into the drainage system and impact downstream
ecosystems. Accidental spills of chemicals or petrol can cause severe damage to the
ecology of waterways and therefore environmental protection would be required. A
risk assessment was undertaken as part of the concept drainage design report was
undertaken to identify the locations where permanent spill basins would be required
during operation (SKM 2012b). This assessment considered the risk of spills and the
sensitivity of receiving waterways, using aquatic habitat as an indicator. The results
of the assessment indicated that seven permanent spill basins would be required at
four locations:
•
•
•
•

Narellan Creek (chainage 1100).
Lowes Creek (chainage 8800).
Tributary of South Creek (chainage 10600).
Thompsons Creek (chainage 12300).

Refer to section 3.2.2 and Appendix A for location of the permanent spill basins.
The permanent spill basins have been incorporated into the concept design to
contain spills in dry weather or during small storm events such as the 1 in 1 year ARI.
As stated in section 3.2.2, following containment, the pollutant would be pumped out
and the spill disposed of in an appropriate manner. The final number and locations of
the spill basins would be reviewed during detailed design.

6.6.3

Safeguards and management measures

Table 6-51 Soils, landscape and water quality safeguards and management
measures
Impact

Environmental safeguards

Responsibility

Timing

Soils,
landscape
and water
quality

Detailed design would
consider the following:
•
Separation of off site
and on site water.
•
Sedimentation basin
locations and sizes.

Design contractor

Detailed design
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Impact

Environmental safeguards

Responsibility

Timing

•

Management of runoff
during construction,
including the
application of
appropriate erosion and
sediment control
measures.
Design contractor
During detailed design the
Soils,
landscape design of the grass swales
and water would include review of their
location, length, size and
quality
design for operational water
quality treatment.
Construction
Soils,
A soil and water
contractor
landscape management plan (SWMP)
and water would be prepared as part of
quality
the construction
environmental management
plan (CEMP) for the proposal
before construction. The
SWMP would address the
RMS Code of Practice for
Water Management, the
RMS Erosion and Sediment
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).
The SWMP would include but
not be limited to:
•
Minimisation of the area
of disturbance,
including designated
exclusion zones for
construction plant and
equipment storage and
use.
•
Delineation of traffic
areas and restriction of
entry and exit points to
construction sites.
•
Appropriate storage of
chemicals and fuels.
•
Description of works
and activities and a list
of equipment and
machinery.
•
Identify areas of risk
(eg steep areas or high
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Impact

Environmental safeguards

erosivity soils) and
areas requiring
management controls.
•
A maintenance
schedule for the
ongoing maintenance
of temporary erosion
and sediment controls.
•
Emergency procedures
for chemical spills and
other potential
emergency incidents.
This plan would be reviewed
by the RMS regional
environmental officer, Sydney
Region before construction.
An Environmental Work
Soils,
landscape Method Statement (EWMS)
and water would be prepared for the
proposal. With regards to
quality
soils, landscape and water
quality, it would include the
identification of areas
requiring management
controls (such as high risk
areas including Narellan
Creek, Thompsons Creek
and Lowes Creek).
Progressive erosion and
Soils,
landscape sediment control plans would
and water be implemented.
quality
Water quality monitoring and
Soils,
landscape construction works would be
and water undertaken in line with the
RMS Guideline for
quality
Construction Water Quality
Monitoring (RTA undated)
and EPL conditions.
An incident emergency spill
Soils,
landscape plan would be developed and
and water incorporated into the CEMP.
The plan would include
quality
measures to avoid spillages
of fuels, chemicals, and fluids
onto any surfaces or into any
adjacent/nearby waterways
and emergency response
plan.
Soils,
An emergency spill kit would
landscape be kept on site at all times.
and water All staff would be inducted
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Responsibility

Timing

Construction
contractor

Pre-construction

Construction
contractor

Construction

Construction
contractor

Construction

Construction
contractor

Construction

Construction
contractor

Construction
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Impact

Environmental safeguards

into the incident emergency
procedures and made aware
of the location of emergency
spill kits.
Soils,
Should a spill occur during
landscape construction, the incident
and water emergency spill plan would
quality
be implemented, and the
RMS regional environmental
officer, Sydney Region would
be contacted.
Soils,
Stockpiles would be
landscape managed in accordance with
and water the Stockpile Site
quality
Management Guideline (RTA
2011).
A site stabilisation plan would
Soils,
landscape be prepared as part of the
and water CEMP. The plan would
include
quality
but not be limited to the
following:
•
Identification and
mapping of areas along
the length of the
proposal requiring
stabilisation.
•
A risk assessment for
disturbed areas and
stockpiles.
•
Detailed methods for
stabilisation.
•
A monitoring program
for the stabilised areas.
•
A process for
determining the
success of stabilised
areas or methods.
•
A process for
identifying additional
stabilisation methods
in:
−
All high risk areas
would be
stabilised within
two weeks.
−
All medium risk
areas would be
stabilised within
one month.
−
In anticipation of
rain events.

Responsibility

Timing

Construction
contractor

Construction

Construction
contractor

Construction

Construction
contractor

Construction

quality
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Impact

Environmental safeguards

Responsibility

Timing

Soils,
landscape
and water
quality
Soils,
landscape
and water
quality

Topsoil would be stockpiled
separately for possible reuse
in landscaping and
rehabilitation works.
Controls would be
implemented at entry and exit
points to minimise the
tracking of soils and
particulates onto pavement
surfaces.
Any material transported onto
pavement surfaces would be
swept and removed at the
end of each working day.
Soil sampling would be
undertaken prior to works
commencing where high risk
of salinity occurs, to identify
the level of salinity in the
soils.
Where high saline soils are
identified, salinity
management options would
be considered and
incorporated into the detailed
design for structure
protection (eg concrete cover
requirements).
In the event that indication of
contamination is encountered
(such as odorous or visually
contaminated materials),
work in the area would cease
until an environmental
consultant can advise on the
need for remediation or other
action, as deemed
appropriate.
A fuel truck would be used
during construction to refuel
vehicles. This truck would be
appropriately bunded and
carry spill kit material.
Should fuels, chemicals and
liquids be stored they would
be:
•
Stored at least 50
metres away from any
waterways or drainage
lines.
•
Stored in an impervious
surface or undertaken

Construction
contractor

Construction

Construction
contractor

Construction

Construction
contractor

Construction

RMS project
manager

Construction

RMS project
manager

Construction

RMS project
manager

Construction

Construction
contractor

Construction

Soils,
landscape
and water
quality
Soils,
landscape
and water
quality
Soils,
landscape
and water
quality

Soils,
landscape
and water
quality

Soils,
landscape
and water
quality
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Impact

Environmental safeguards

Responsibility

Timing

Construction
contractor

Construction

Construction
contractor

Construction

Construction
contractor

Construction

off-site.
Vehicle wash downs and/or
concrete truck washouts
would be undertaken within a
designated bunded area of
an impervious surface or
undertaken off-site.
Soils,
Machinery would be checked
landscape daily to ensure that no oil,
and water fuel or other liquids are
quality
leaking from the machinery.
Soils,
Should the groundwater table
landscape be encountered a
and water management plan would be
quality
prepared.
Soils,
landscape
and water
quality

6.7

Hydrology

An initial assessment of drainage requirements was undertaken for the proposal by
LACE (2011). This was followed by a drainage concept design assessment
completed by SKM (2012b) (refer to Appendix B). A summary of the findings of these
assessments has been provided below.
The aim of the hydrological assessment was to develop a drainage strategy that
would provide a minimum 100 year Average Recurrence Interval (ARI) level of flood
immunity for the proposal. The main objective of the recommendations made in the
assessment undertaken was to ensure that the flooding characteristics at properties
upstream and downstream of the proposal were not worsened. The potential impact
of climate change on peak flows was taken into consideration.

6.7.1

Existing environment

Surface water drainage
The proposal can be divided into seven sections, representing seven different creek
systems in which existing cross drainage structures are located (figure 6-12):
•
•
•
•
•
•
•

Narellan Creek system – chainage 0 to chainage 1950.
Cobbitty Creek system – chainage 1950 to chainage 4225.
Upper South Creek system – chainage 4225 to chainage 5840.
Lowes Creek system – chainage 5840 to chainage 10220.
Unnamed tributary of South Creek – chainage 10220 to chainage 11200.
Thompsons Creek system – chainage 11200 to chainage 13580.
Badgerys Creek system – chainage 13580 to 14800.

Narellan Creek and Cobbitty Creek catchments at the southern most end of the
proposal generally fall in an east to west direction and form part of the larger Nepean
River system. The remaining creek catchments generally fall in a west to east
direction and form part of the larger South Creek system.
The following provides a description of the existing cross drainages and catchments
within the proposal as shown in figure 6-12.
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The design road chainage (DRC) detailed in this figure also shows the current
drainage location within the proposal. Table 6-52 shows the existing cross drainage
locations and capacities.
Narellan Creek system
The Northern Road crosses the main channel of Narellan Creek at chainage 1100
between Fairwater Drive and Hillside Drive, via a 40 metre long four span bridge. The
catchment contributing runoff to the existing cross drainage at this location would be
about 23.5 square kilometres in area. The catchment consists of a number of land
uses, with a large residential area to the east, an industrial area to the south and
rural area to the west. Immediately upstream of the Narellan Creek Bridge is
Harrington Park residential development and the artificial Harrington Park lake.
Downstream of the bridge, Narellan Creek meanders over the floodplain of the
Nepean River and joins the main river channel about 3.5 kilometres downstream of
the Northern Road.
Previous studies have investigated flood behaviour in the vicinity of the bridge
crossing. Studies by SMEC (1996 and 1998) investigated flood behaviour in
Harrington Park development and found that a 100 year ARI event in Narellan Creek
would result in flow over Harrington Park lake’s spillway to an estimated depth of 72
metres AHD. In addition, a study of flood behaviour in the downstream reach of
Narellan Creek showed that the Northern Road is impacted by backwater flooding
from the Nepean River (LMCE, 1999). It was found that the deck of the existing
bridge lies about two metres above the 100 year ARI backwater flood level from the
Nepean River.
The deck of the existing Narellan Creek Bridge is about 7.5 metres above the creek
invert and was found to have flood immunity for up to a 100 year ARI flood.
Cobbitty Creek system
The Northern Road crosses the main arm and several tributaries of Cobbitty Creek
between chainages 1950 and 4225. The tributary catchments lie to the east of The
Northern Road and are currently rural in nature. The catchment includes the western
extent of the former Oran Park Raceway and much of the Oran Park Precinct future
development area. Cobbitty Creek and its tributaries flow in a westerly direction
towards the Nepean River; however the
Northern Road does not lie within the Nepean River backwater flood extent at this
location (LMCE, 1999).
Upper South Creek system
The Northern Road crosses several major tributaries and minor drainage lines of
South Creek between chainages 4225 and 5840. The road does not cross the main
arm of South Creek. The tributary catchments are located to the west of the road and
have been largely cleared for farming.
Lowes Creek system
The Northern Road crosses Lowes Creek at about chainage 8850 between
Marylands Link Road 2 and Carrington Road. Lowes Creek flows in an easterly
direction and has a catchment area of about 10.6 square kilometres that is
predominantly rural in nature.
The road low point is about 50 metres north of the floodplain pipe culverts. The
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existing road at Lowes Creek was estimated to have flood immunity less than the five
year ARI flood (refer to table 6-52).
Unnamed tributary of South Creek
The road crosses an unnamed tributary of South Creek at chainage 10625, about
230 metres south of Robinson Road intersection. The tributary’s catchment is about
1.6 square kilometres in area and is predominantly cleared with some larger sized
rural development lots. The road low point lies about 50 metres to the north of the
culvert.
Thompsons Creek system
Between chainages 11200 and 13580 the proposal crosses the main arm and a main
tributary of Thompsons Creek. The Thompsons Creek main arm crossing is at about
chainage 12230 via a 20 metre long two span bridge. The contributing catchment
would be about 4.8 square kilometres in area and is predominantly rural residential.
There are existing properties and dwellings located immediately upstream and
downstream of the Thompson Creek Bridge. The existing bridge currently has flood
immunity for up to a 100 year ARI flood.
The tributary of Thompsons Creek crossing is at chainage 13000 and has a
catchment of about 0.55 square kilometres. The tributary joins the main channel of
Thompsons Creek about 1.2 kilometres downstream of the Northern Road.
Badgerys Creek system
From chainage 13580 to 14800 the proposal crosses a number of tributaries of
Badgerys Creek. The proposal does not cross the Badgerys Creek main channel.
The tributaries flow in a north easterly direction and their catchments are rural
residential in nature. The largest of the tributaries crosses the Northern Road at
chainage 13870 via a single 4200 millimetre wide by 600 millimetre high box culvert
(refer to table 4-49). There is an existing farm dam immediately upstream of the road
at this culvert location.
A list of all the existing cross drainage culverts along the Northern Road and their
capacity as assessed by LACE (2011) is displayed in table 6-52.
Table 6-52 Existing cross drainage capacities (ARI – Average Recurrence
Interval)
Location

Between
Fairwater Drive
and Hillside
Drive
Between Hillside
Drive and
Cobbitty Road
(west)

Design Road
Chainage
(DRC)
(m)
1080

Creek system

Existing
culvert
structure

Narellan
Creek

40m long 4
span bridge
2 x 3000 x
1500 RCBC
900 x 600
RCBC
750 RCP

1170
1760
2160
2430

Cobbitty
Creek

2650
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Assessed
capacity
(ARI)
(LACE, 2011)
>100
>100
>100
50 – 100

2 x 750 RCP

20 – 50

2 x 1500 x 600

1–2
242

Location

Design Road
Chainage
(DRC)
(m)

Creek system

Existing
culvert
structure

Assessed
capacity
(ARI)
(LACE, 2011)

RCBC
Between
Cobbitty Road
(east) (Oran
Park Drive) and
Oran Park Link
Road 1 (Peter
Brock Drive)

3100

600 RCP

1–2

3230

3 x 675 RCP

>100

3580

Design by
others
(not part of this
proposal)
Design by
others
(not part of this
proposal)

-

3 x 600 RCPs

< 20

1050 RCP

< 20

4870

1050 RCP

50 – 100

5200

2 x 525 RCPs

>100

5350

2 x 450 RCPs

>100

5600

450 RCP

>100

5820

450 RCP

>100
2–5

6640

1800 x 900
RCBC
450 RCP

7440

450 RCP

1–2

7750

450 RCP

10 – 20

8850

3 x 3000 x
3000 RCBC
4 x 600 RCP

<5

2100 x 600
RCBC
3 x 375 RCPs

< 20
1–2

375 RCP

2–5

3 x 1800 x 900
RCBC

< 20

3650

4530
4650
Between Oran
Park Link Road
1 (Peter Brock
Drive) and Oran
Park Link Road
2
Between Oran
Park Link Road
2 and Oran Park
Link Road 3
Between Oran
Park Link Road
3 and Marylands
Link Road 1
Between
Marylands Link
Road 1 and
Marylands Link
Road 2
Between
Marylands Link
Road 2 and
Marylands Link
Road 3
Between
Marylands Link
Road 3 and
Lowes Creek
Link Road
Between Lowes
Creek Link
Road and
Carrington Road
Between
Carrington Road
and Belmore
Road
Between
Belmore Road

6380

Upper South
Creek

Lowes Creek

8990
9720
9860
10270

Unnamed
tributary of
South Creek

10580
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<1
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Location

Design Road
Chainage
(DRC)
(m)

Creek system

Existing
culvert
structure

and Robinson
Road
Between Loftus
11220
Thompsons
375 RCP
Street and
Creek
Bringelly
11370
375 RCP
Road/Greendale
Road
Between
12120
450 RCP
Thames Road
12280
20m long 2
and Lee
span
bridge
Street/Solway
Road
Between Lee
12580
900 RCP
Street/Solway
12620
525 RCP
Road and Dart
Road/Badgerys
Creek Road
Between Dart
12950
2 x 1350
Road/Badgerys
RCPs
Creek Road and
13230
2 x 525 RCPs
Derwent Road
Between
13870
Badgerys
4200 x 600
Derwent Road
Creek
RCBC
and Avon Road
Between Avon
14210
2 x 525 RCPs
Road and
14320
2 x 750 RCPs
Mersey Road
Between
14800
525 RCP
Mersey Road
and Dwyer
Road (end of
project)
RCP – reinforced concrete pipe. RCBC – reinforced concrete box culvert.

6.7.2

Assessed
capacity
(ARI)
(LACE, 2011)
50 – 100
5 – 10
>100
>100

>100
>100

>100
~ 50
>100
20 – 50
50 – 100
>100

Potential impacts

Construction
During construction, works in creeks and major drainage lines have the potential to
result in minor localised flooding during heavy rain events due to constriction of flow.
Low flow would be maintained during construction. Implementation of the
construction methodology outlined in section 3.3.1 for works within waterways would
manage and minimise these potential impacts. In addition, works would be temporary
and emergency procedures would be established in the event of a flood. There would
be no change to external catchments and flow rates as a result of the construction
works in creeks and major drainage lines.
Operation
Cross drainage
The hydraulic modelling undertaken for the concept design identified the required
sizes of the proposed cross drainage structures (refer to table 6-53). Sizes were
selected to ensure the road would be free from flooding and there would be no
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upstream cross catchment flows. Design flows used include a 10 per cent increase to
allow for climate change.
Land use adjacent to the road would change over time to residential/commercial or
industrial and as such there would be an increase in runoff rates due to the increase
in impervious surfaces within the contributing catchments. The cross drainage has
catered for the increased runoff from the proposal and for the increased peak flows
from adjacent future development, with catchment areas less than 10 hectares in
size. It has been assumed that future adjacent development would cater for any
increased runoff from their development in accordance with local council
requirements.
On the basis of this assessment it was found that the majority of current cross
drainage do not have the required 1 in 100 year ARI and accordingly these would all
be upgraded as part of the proposal.
Table 6-53 Proposed cross drainage
Type and size
(mm)

Length of outlet
scour protection (m)

1170

2 x 3000 x 1500
RCBC

6

1390

2 x 900 RCP

9

1760

Remove existing
culvert

-

2160

4 x 1050 RCP

8

2430

2400 x 900 RCBC

9

2650

3 x 1800 x 1200
RCBC #

5

Between Cobbitty
Road (west) and
Cobbitty Road
(east) (Oran Park
Drive)

2970

2 x 600 RCP

3

Between Cobbitty
Road (east) (Oran
Park Drive) and
Oran Park Link
Road 1 (Peter
Brock Drive)

3100

4 x 1050 RCP

9

3230

4 x 750 RCP
(design by others and
part of this proposal)

Design by others

3580

Design by others
(not part of this
proposal)

Design by others

3650

Design by others
(not part of this
proposal)

Design by others

4520

3 x 2100 x 900 RCBC
#

4

4650

3 x 1800 x 900 RCBC
#

4

4870

3 x 2100 x750 RCBC
#

3

4950

3 x 1500 x 750 RCBC

13

Location
Between
Fairwater Drive
and Hillside Drive
Between Hillside
Drive and
Cobbitty Road
(west)

Between Oran
Park Link Road 1
(Peter Brock
Drive) and Oran
Park Link Road 2

Oran Park Link
Road 2

Chainage
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Location
Between Oran
Park Link Road 2
and Oran Park
Link Road 3
Between Oran
Park Link Road 3
and Marylands
Link Road 1

Chainage

Type and size
(mm)

Length of outlet
scour protection (m)

5200

450 RCP

5

5350

3 x 1050 RCP

7

5600

600 RCP

5

5820

Remove existing
culvert

-

6070

600 RCP

3

Marylands Link
Road 1

6100

4 x 1200 RCP

12

Between
Marylands Link
Road 1 and
Marylands Link
Road 2

6400

5 x 1200 RCP

3

6650

2 x 450 RCP

3

Marylands Link
Road 2

7250

4 x 2400 x 1500
RCBC#

6

Between
Marylands Link
Road 2 and
Marylands Link
Road 3

7440

Remove existing
culvert

-

7750

2 x 750 RCP

3

8900

8 x 2400 x 2100
RCBC #

9

9000

25 x 1800 x 900
RCBC #

4

9300

5 x 750 RCP

3

9720

3 x 2400 x 900 RCBC
#

14

9870

4 x 2100 x 600 RCBC
#

9

Between
Carrington Road
and Belmore
Road

10270

Remove existing
culvert

-

Between Belmore
Road and
Robinson Road

10380

3 x 600 RCP

8

10390

2 x 750 RCP

8

10610

5 x 2100 x 1500
RCBC #

6

Between
Robinson Road
and Loftus Street

10800

5 x 750 RCP

3

Between Loftus
Street and
Bringelly
Road/Greendale
Road

10970

3 x 600 RCP

6

11220

Remove existing
culvert

-

11370

3 x 600 RCP

3

Between Thames
Road and

12050

3 x 450 RCP

2

Lee Street/Solway
Road

12120

Remove existing
culvert

-

Between
Marylands Link
Road 3 and
Lowes Creek Link
Road
Between Lowes
Creek Link Road
and Carrington
Road
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Location
Between Lee
Street/Solway
Road and Dart
Road/Badgerys
Creek Road
Between Dart
Road/Badgerys
Creek Road and
Derwent Road
Between Derwent
Road and Avon
Road
Between Avon
Road and Mersey
Road

Chainage

Type and size
(mm)

Length of outlet
scour protection (m)

12350

4 x 900 RCP

4

12610

3 x 900 RCP

4

12620A

Remove existing
culvert

-

12620B

Remove existing
culvert

-

12680

2 x 750 RCP

3

12950

3 x 1800 RCP

9

13250

5 x 825 RCP

8

13780

4 x 750 RCP

6

13800

4 x 750 RCP

3

13900

7 x 1800 x 600 RCBC
#

3

13920

2 x 525 RCP

3

14200

2 x 900 RCP

4

14340

3 x 1500 x 600 RCBC

3

14520

600 RCP

5

3 x 750 RCP

6

Remove existing
culvert

-

Between Mersey
14600
Road and Dwyer
14800
Road (end of
project)
# bridge sized culverts
RCP – reinforced concrete pipe
RCBC – reinforced concrete box culvert

Upstream impacts
The hydraulic modelling found that all proposed culvert upgrades would result in
lower upstream water levels for the 100 year ARI event than would be experienced
with current cross drainage. Therefore, no adverse flooding impacts to upstream
adjacent properties would be anticipated as a result of the proposal.
Downstream impacts
Higher than natural flow velocities from the culverts would potentially cause scour
and erosion of the channel bed material immediately downstream of the culvert
outlets. This could cause undermining of the culvert outlet structures, causing
damage to the culverts and headwalls.
The hydrologic assessment identified the change in peak flows at the downstream
boundary as a result of the proposal. The assessment was undertaken for the 10
year, 20 year, and 100 year ARI flood events. Where there was an increase in peak
flow rate at drainage outlets adjacent to property boundaries, it was managed by
providing suitably sized drainage (refer to table 6-50) to cater for the 100 year ARI
event (with climate change considered). Scour protection in the form of rock
transition aprons or energy dissipation structures would be provided at all culvert
outlets to manage the impact of culvert outlet scour.
Impacts to existing farm dams
Existing dams would be maintained where possible. If the proposal impact on dams
marginally, dam walls and associated spillways would be reconstructed so as to
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maintain the function of the dam. Works for adjustments to dams would generally
require easements or purchase of land to manage flows on private property. The
concept design provides conservative easements for such works (refer to Appendix
A). Changes required to farm dams would be verified following detailed design and in
consultation with landholders.
Impacts to regional flooding
A design objective is to not change flooding or emergency conditions for extreme
flooding events, such as the probable maximum flood1 (PMF). This includes changes
to the main evacuation routes or critical buildings such as hospitals, emergency
services buildings or buildings that are difficult to evacuate such as nursing homes.
As most areas along the proposal have not been developed yet, planned evacuation
routes and locations of emergency services were not known at the time of this
assessment. It was assumed that all areas adjacent to the proposal would include
residential development and as such emergency service routes would be required.
Floodplain management plans for existing and future developments would need to
consider inundation in a PMF. Impacts in a PMF within the Oran Park and Harrington
Park developments were assumed as being addressed by the developers of these
areas.
Although, the cross drainage has been designed to convey the 100 year ARI events,
in larger events (such as the PMF) water would pond against the road until it
overtops or overflow occurs into adjacent catchments. Where water impounds
against an embankment there would be a risk of embankment failure and a rapid
release of water. The hydrologic modelling indicated that areas of PMF risk would be
at bridge locations and waterway crossings where the proposed road embankment
would be at least two to three metres above the natural ground level. There would be
potential for a substantial storage of water during large rainfall events at chainage
6400, 7750, 9750, 10610 and 12950.
Narellan Creek Bridge
Where the proposal crosses the main channel of Narellan Creek (chainage 1100),
the creek would be subject to backwater impacts from the Nepean River and high
flows from its catchment. The deck level of the existing bridge is at about 73.5 metres
AHD. The deck level of the proposed bridge would be raised to about 74.3 metres
AHD due to a thicker deck structure required for the middle bridge span and the
minimum clearance required above the 100 year ARI flood level.
Critical 100 year ARI flood levels at the bridge location would be from Nepean River
backwater flooding. The new northbound bridge would satisfy the flood immunity
requirements. The impact due to loss of flood storage from the widened road
formation would be expected to be minor compared with the floodplain storage
capacity. Therefore it was considered that the road upgrade would not cause an
increase to Nepean River flood levels on the floodplain.
Detailed hydraulic modelling of flooding from the upstream catchment indicated there

1

The probable maximum flood (PMF) is the flood that may be expected from the most severe
combination of critical meteorological and hydrologic conditions that are reasonably possible
in a particular drainage area.
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would be about a 150 millimetre increase in the 100 year ARI upstream flood level.
This increase would be confined to existing undeveloped sporting field areas and
would not impact any existing privately owned dwellings. The extreme flood level
upstream of the road would increase about 380 millimetres due to the change in
vertical alignment of the road upgrade.
Flood flows through the proposed bridge could cause local scour around the bridge
abutment and piers that may threaten the stability of the road embankment and
bridge structure. Scour protection in the form of rock rip rap has been included in the
concept design to manage the impact of scour (refer to section 3.2.2).
Lowes Creek culvert
The proposed drainage structures at Lowes Creek would provide for a 100 year ARI
level of flood immunity at Lowes Creek. The proposed drainage structure includes
eight 2400 millimetres x 2100 millimetres box culverts at the main channel and
twenty five 1800 millimetres x 900 millimetres box culverts over the floodplain. The
minimum road overflow level of the upgrade would be raised 1.2 metres and would
be located at the same location as the proposed main channel culverts.
Hydraulic modelling indicated that the proposal would result in a change to the flow
distribution for the 100 year ARI event. Flow that currently overtops the road, as wide
shallow flow would change to concentrated flow through the main channel and
floodplain culverts. Upstream flood levels in the 100 year ARI event would reduce
compared to existing conditions and downstream velocities would increase. The
upstream PMF level would increase by about 0.85 metres.
Thompsons Creek
The design road level of the proposed bridge for the new northbound carriageway
would be at about 73.7 metres AHD, about 500 millimetres higher than the deck of
the existing bridge. The new single span bridge would have a thicker deck than the
existing bridge and would be raised to meet the freeboard requirements for the 100
year ARI flood.
As the new bridge would be located on the upstream side of the existing bridge, there
would be potential for an increase in flood levels and an impact to existing properties
located immediately upstream. To mitigate any potential impact to the existing
dwellings, the duplication of the bridge would include some minor excavation works
in the creek channel in order to maintain the bridge waterway area.
Hydraulic modelling indicated that the proposed duplication of the bridge with minor
excavation works to maintain the bridge waterway area would ensure that existing
100 year ARI flood levels are not increased and any potential flood impacts are
mitigated. There would be a minor 60 millimetre increase in the upstream PMF level
as a result of the proposal.
Flood flows through the bridge may cause local scour around the bridge abutment
and piers that may threaten the stability of the road embankment and bridge
structure. Scour protection in the form of rock rip rap would be provided to manage
the impact of scour (refer to section 3.2.2).
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6.7.3

Safeguards and management measures

Table 6-54 Hydrology safeguards and management measures
Impact

Environmental safeguards

Responsibility

Timing

Hydrology

The proposal would be
undertaken in line with the
Code of Practice for Water
Management (RTA 1999)
and RMS's Water Policy.
Works to maintain bridge
waterway area at Thompsons
Creek bridge so that the
potential increase in the 100
year ARI upstream flood
levels and increase in flood
risk to existing properties is
alleviated.
Detailed flood modelling
would be undertaken during
detailed design. RMS would
consult with any affected
landowners identified
regarding the potential
drainage and flooding
impacts on private properties,
in order to formulate
appropriate mitigation
measures.
RMS would consult with
Council during detailed
design to confirm that future
development upstream of
proposal would not increase
peak flows arriving at the
proposed road corridor
boundary.
Drainage systems would be
checked at regular intervals
and maintained to ensure
they are operating at full
capacity (eg clearance of
debris from drainage lines).

RMS

Detailed design

RMS

Detailed design

RMS

Detailed design

RMS

Detailed design

RMS

Operation

Hydrology

Hydrology

Hydrology

Hydrology

The Northern Road upgrade, Narellan to Bringelly
Review of Environmental Factors

250

6.8

Land use

6.8.1

Existing environment

The proposal is located within the Liverpool and Camden LGAs. Existing land use
zones are shown in figure 6-13.
The area comprises predominantly rural-residential land uses. Other adjacent land
uses comprise agricultural (grazing, horticulture), residential, public recreation, retail
(such as Bunnings), industrial/commercial (such as a service station), sewage
pumping station, educational facilities (Macarthur Anglican School and Bringelly
Public School) and vegetated areas. Two parks are located adjacent to the proposal,
at Bringelly and Harrington Park (refer to Figure 1-1). There are no major tourist
attractions along or adjacent to The Northern Road. Main waterways which traverse
The Northern Road adjacent to the proposal include Narellan Creek, Cobbitty Creek,
Lowes Creek, Thompsons Creek, Upper South Creek and Badgerys Creek.
The Bringelly Radio Receiving Station is located on Commonwealth Defence land off
Badgerys Creek Road, about 250 metres east of The Northern Road and adjacent to
Thompsons Creek. The South Campbelltown Mine Subsidence District is located
about 500 metres to the south of the proposal as shown in figure 6-13.
The majority of the proposal from Cobbitty Road to the northern end of the proposal
and the land immediately adjoining is located within the South West Growth Centre.
The South West Growth Centre was established to prepare for and manage
Sydney’s growth over the next 25 to 30 years by streamlining the supply of greenfield
land for urban development and allow for the coordination of the delivery of
infrastructure including roads in the growth centre.
The Northern Road passes through the following South West Growth Centre
precincts:
•
•
•
•
•
•

Oran Park.
Marylands.
Lowes Creek.
Bringelly.
North Bringelly.
Future industrial.

Precinct plans have or would be developed for the 34 precincts in the Growth Centre.
The Oran Park and Turner Road precinct plan is currently the only precinct plan in
force. Oran Park was one of the first precincts released in the South West Growth
Centre and development in Oran Park commenced in December 2008 with proposed
new dwellings, employment land, one town centre, two neighbourhood centres and
open space.
There are currently six approved Development Applications (DAs) and three DAs
under assessment within the proposal. These DA’s along with potential impacts to
these DA’s from the proposal are listed in table 6-55.
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LOCALITY

B1, Neighbourhood Centre

Penrith
Parramatta

B2, Local Centre

750 0

H CREEK
SOUT

B5, Business Development

Liverpool

E2, Environmental Conservation

Sydney

Sutherland

700 0

E3, Environmental Management
E4, Environmental Living
IN1, General Industrial

6500

IN2, Light Industrial
R1, General Residential
600 0

R2, Low Density Residential
R3, Medium Density Residential
R5, Large Lot Residential
55

00

RE1, Public Recreation
RE2, Private Recreation
50

00

RU1, Primary Production
RU4, Rural Small Holdings
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Future land use in the area would include:
•
•
•
•
•

Marylands – 9,000 dwellings, six to seven neighbourhood centres and
employment areas.
Lowes Creek – 2,000 dwellings, two to three neighbourhood centres and mixed
use employment areas.
Bringelly – 5,000 dwellings, one mixed use town centre and five to six
neighbourhood centres.
North Bringelly – 5,000 dwellings, one mixed use town centre and four to five
neighbourhood centres.
Future industrial – Employment areas.

Table 6-55 Development applications in the proposal
Status
Approved

DA
number
DA
52/2011

DA
340/2011
DA
435/2011

Description

Impact from the proposal

Subdivision
into three lots
on the corner
of Belmore
Road
Bunnings
extension on
Porrende
Street
Oran Park
development

Belmore Road will be realigned
through all three lots.

DA
954/2007

Hillside Drive
(Peter Brock
Drive)

DA
1476/2003

Retirement
Village near
Cobbitty Road
Harrington
Grove West
Development

DA
1051/2007
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No impact.

The road corridor would be widened
and as a result it would impact on
this
development.
RMS
has
consulted with the proponent to
coordinate the design in this area
and to minimise potential impacts to
the development.
The road corridor would be widened
and as a result it would impact on
this
development.
RMS
has
consulted with the proponent to
coordinate the design in this area
and to minimise potential impacts to
the development. Additionally the
proposal would tie in with the
approved design.
No impact.
The road corridor would be widened
and as a result it would impact on
this
development.
RMS
has
consulted with the proponent to
coordinate the design in this area
and to minimise potential impacts to
the development.
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Status
Under
assessment

6.8.2

DA
number
DA
295/2010

Description

Impact from the proposal

Service station
on the corner
of Marylands
Link Road 1

The road corridor would be widened
and as a result it would impact on
this development. RMS would
continue to liaise with the proponent
to coordinate the design in this area
and to minimise potential impacts to
the development.
Possible impact on the south eastern
corner due to the road corridor being
extended. RMS has consulted with
the proponent to coordinate the
design in this area and to minimise
potential
impacts
to
the
development.
Possible impact on the second
phase of the retirement village, along
the proposed road boundary. RMS
would consult with the proponent to
coordinate the design in this area
and to minimise potential impacts to
the development.

DA
1204/2011

Oran Park
development

DA
283/2010

Second phase
of the Cobbitty
Road
Retirement
Village

Potential impacts

There would be a range of potential land use related impacts, particularly for owners,
occupants and operators of properties along and near the proposal.. The social and
economic impacts of the proposal are discussed in section 6.9.
One hundred and fifty one properties would be directly impacted by the proposal and
require either total (three properties) or partial (148 properties) acquisition. Details of
the proposed land acquisition and likely impacts on individual properties are provided
in Appendix C. The number and extent of impact resulting from the proposal would
be subject to further refinement during detailed design. Property acquisitions would
be subject to negotiation between the landholder and the RMS in accordance with
the RMS’s Land Acquisitions Policy Statement and the requirements of the Land
Acquisition (Just Terms Compensation) Act 1991.
Construction
The main construction impacts to land use include property acquisition and leasing,
and impacts to private property access (refer to section 6.1) and temporary and
permanent relocation of fences.
During construction some acquisitions would result in long-term changes in land use,
being from agricultural land to road corridor. In some cases, land use change would
be temporary, where land would be leased by RMS from private property owners for
the duration of construction for ancillary facilities. Upon completion of construction
these facilities would be removed, the land cleared of all rubbish and materials, and
rehabilitated and returned to the property owner.
During construction the proposal would result in temporary changes to property
access arrangements. Temporary access to private properties during construction
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would be provided in consultation with the affected land owners. There would also be
impacts to fences, such a temporary relocation during construction. Temporary
relocated fences would be reinstated at the end of construction. In some instances,
fences would be permanently relocated as a result of the proposal specifically in
relation to the widening of The Northern Road.
There would be potential for farm dams to be partially or fully impacted during
construction. Farm dams would be maintained where possible. Impacts would be
reviewed during detailed design. The drainage design for the proposal does not
discharge any pavement drainage directly into existing farm dams. There are some
dams close to the proposal that would potentially be impacted. At these locations
existing dams would be maintained where possible.
Consultation would be undertaken with property owners where farm dams have been
identified as being impacted during the detailed design. Where more than half of a
farm dam would be impacted by the proposal, the dam would be filled in and
reinstated elsewhere in consultation with the property owners. Where a farm dam
would only been slightly impacted by the proposal, the dam would be modified in
consultation with the property owner.
The park at Bringelly would not be impacted by the proposal. The park at Harrington
Park would be marginally impacted by the road widening (refer to figure 1-1). This
would be confirmed during detailed design.
Operation
The main impacts to land use during operation would be the change to land use from
rural residential, agricultural or public recreation to a road transport corridor.
Operation would result in a minor reduction of agricultural land. Agricultural land
would be acquired by RMS in consultation with land owners. Property acquisition of
this land has been addressed in section 6.9. A reduction in agricultural land would
have potential socio-economic and visual amenity impacts. These potential impacts
are discussed in section 6.9 and section 6.10 respectively.
Existing land uses adjacent to The Northern Road would be retained until precincts
are released and developed as part of the South West Growth Centre. Changes from
rural residential, agricultural or public recreation areas to rural residential and
residential areas would be expected as this land is developed. The proposal would
facilitate and provide access to the existing and future planned areas of the South
West Growth Centre. Current DAs were considered in the development of the
concept design and noise assessment (refer to section 6.5). The operational noise
environment is likely to affect the development of adjacent land uses and would be
taken into consideration in planning for the South West Growth Centre.
Land use impacts from the proposal are considered minor compared to the
substantial changes that will occur to land use in the area as a result of the South
West Growth Centre Development.
As stated in section 6.1, operation of the proposal would impact access to properties
and the opposite carriageway via the loss of right turn access to and from all existing
properties that have direct access to The Northern Road. This would be as a result of
the wide central median incorporated into the concept design. However, U-turn
facilities have been proposed at Lowes Creek link road (chainage 9250), Belmore
Road (chainage 10400), Greendale Road (chainage 11600) and Derwent Road
(chainage 13800) to allow vehicles to turn around and access the opposite
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carriageway.
The South Campbelltown Mine Subsidence District is located about 500 metres to
the south of the proposal. It would be unlikely that the proposal would be affected by
mine subsidence, as it is located outside the mine subsidence area.

6.8.3

Safeguards and management measures

The amenity impacts associated with changes to land use, property acquisition and
the associated socio-economic impacts are addressed in section 6.9. Additional
mitigation measures are listed in table 6-56.
Table 6-56 Safeguards and management measures for land use
Impact

Environmental safeguards

Responsibility

Timing

Land use

Impacts to adjacent
properties including impact to
farm dams would be
reviewed during detailed
design and minimised where
possible.
Property acquisition would be
managed in accordance with
the provisions of the Road
and Maritime Services’ Land
Acquisition Policy and the
Land Acquisition (Just Terms
Compensation) Act 1991.

RMS project
manager

Detailed design

RMS project
manager

Detailed design

Land use

6.9

Socio-economic impacts

6.9.1

Existing environment

The proposal is located within the Camden Local Government Area (LGA) and the
Liverpool LGA in Western Sydney. The following provides an overview of population
and demographic data for these LGAs based on Census data from 2011, 2006 and
2001. It should be noted that some data from the 2011 census was not released by
the Australian Bureau of Statistics at the time of writing.
Camden LGA
In 2011, the Camden LGA had a population of 56,720 people. Between 2001 and
2006, the Camden LGA increased by 5,402 people and between 2006 and 2011, the
population increased by 7,373 representing a 12.3 per cent and 14.9 per cent
increase respectively. This rate of growth has been anticipated to rise sharply with
the new land releases in the area as a result of the South West Growth Centre
development. The Northern Road runs through the South West Growth Centre, which
is expected to accommodate an additional 110,000 new dwellings for 300,000 people
(DP&I 2011).
The Camden LGA was characterised by young families with children dependent on
access to employment, community and recreational facilities. A high proportion of the
local population works outside of the Camden area. According to the 2006 census,
78 per cent of those within the Camden LGA travelled to work by motor vehicle, 5.6
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per cent travelled by train and 1.5 per cent by bus.
Liverpool LGA
In 2011, the Liverpool LGA had a population of 180,143 people. Between 2001 and
2006, the Liverpool LGA increased by 10,316 and between 2006 and 2011 the
population increased by 15,540, representing a 6.7 per cent and 9.4 per cent
increase respectively. This rate of growth has been anticipated to rise sharply with
the new land releases in the area as a result of the South West Growth Centre
development.
The Liverpool LGA was also characterised by young families with children dependent
on access to employment, community and recreational facilities. A high proportion of
the local population works outside of the Liverpool area. According to the 2006
census, 74.1 per cent of workers within the Liverpool LGA travelled to work by motor
vehicle, 9.8 per cent travelled by train and 3.4 per cent by bus.
The proposal would be the primary access for residents and visitors of the growth
centre to Camden, Liverpool, the M7 and the M5. As such, the proposal would be
considered an integral piece of infrastructure for the social and economic success of
this future growth.
A summary of the demographic characteristics of the Camden LGA and Liverpool
LGA compared to the Sydney statistical division is shown in table 6-57.
Table 6-57 Summary of demographic characteristics in 2011 and 2006
Camden LGA

Liverpool
LGA

Sydney

56,720

180143

4,391,674

34

33

36

14 years or below

24.3%

23.4%

19.2%

65 years or over

9.7%

9.1%

12.9%

49,347

164,603

4,119,190

32

32

35

14 years or below

25.5%

24.9%

19.6%

65 years or over
Households and families
(2006)
Total families

8.5%

8.2%

12.3%

13,539

42,193

1,063,384

Couple families with children

56.6%

57.2%

49.3%

Couple families without children

28.5%

24.0%

33.2%

One parent families
Income and employment
(2006)
Median household income ($
per week)

14.0%

17.4%

15.6%

$1353

$1082

$1,154

Characteristics
Population (2011)
Total population
Median age (years)

Population (2006)
Total population
Median age (years)
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Camden LGA

Liverpool
LGA

Sydney

Labour force participation

72.7%

64.2%

65.6%

Unemployed

3.9%

7.1%

5.3%

Car – as driver

66.8%

62.2%

53.7%

Car – as passenger

4.9%

6.6%

5.3%

Train

5.6%

9.9%

12.3%

Bus

0.8%

1.9%

5.4%

Bicycle

0.3%

0.4%

0.6%

Characteristics

Travel to work (2006)

Source: Australian Bureau of Statistics 2011 and 2006 Census data. Note, not all data for the
2011 Census was released at the time of writing.

Land use/businesses
Existing land use has been described in section 6.8 and comprises residential and
rural-residential, agriculture, recreation, retail, industrial/commercial, utilities,
educational facilities and vegetated areas.
Businesses situated along The Northern Road and within the locality include:
•
•
•
•
•
•
•
•
•
•
•
•
•

Bringelly Shopping Centre.
Bringelly Petrol Station.
Blair’s Tyres.
Build-n-Design.
Bunnings.
Cobbitty Pony Club.
Harrington Park Community Centre.
Harrington Park Homestead.
Harrington Plaza Shopping Centre.
Hi-tech Homes.
Leppington Pastoral Company.
Narellan Swimming Academy.
Soccer Fields and Clubhouse.

There is currently no shoulder parking provided along The Northern Road to access
the adjacent properties, but parking is available at the premises.
Social infrastructure
Social infrastructure refers to community facilities, services and networks which help
individuals, families, groups and communities meet their social needs, maximise their
potential for development and enhance community well-being. This includes
education facilities, child care centres, open space and recreation facilities, and
emergency services.
There is limited social infrastructure existing in the area as it is currently relatively
undeveloped. The Department of Planning and Infrastructure (DP&I) has released
various development areas in the South West Growth Centre and include
Edmondson Park, Oran Park, Turner Road, Austral, Leppington North and Catherine
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Fields (partial) precinct. A section of The Northern Road upgrade would be located in
the Oran Park precinct. Other precincts would gradually be developed as part of the
South West Growth Centre, although the exact timing of each precinct release is not
known.
The social infrastructure along, or surrounding, the proposal includes:
•
•
•
•
•
•
•

6.9.2

Macarthur Anglican School, Cobbitty Road, Cobbitty.
Cobbitty Park Christian Lifestyle Village, Cobbitty Road, Cobbitty.
Bringelly Vineyard Church, Bringelly Road, Bringelly.
Bringelly Public School, The Northern Road, Bringelly.
Bringelly Village Shopping Centre, The Northern Road and Greendale Road,
Bringelly.
Bringelly Sports Club, Greendale Road, Bringelly.
Bringelly Fire Station, Greendale Road, Bringelly.

Potential impacts

Construction
Amenity
The community would be affected through the introduction of construction traffic,
noise, air quality impacts and visual amenity degradation. These impacts would be
temporary and are addressed in section 6.1, section 6.5, section 6.11 and section
6.10, respectively. These have the potential to affect sensitive receivers such as local
residents (along The Northern Road and side streets), Macarthur Anglican School
and Bringelly Public School. The area is mainly comprised of a rural residential
landscape, with sensitive receivers dispersed throughout, apart from Harrington Park
which contains medium-density residential areas. It would be likely that when The
Northern Road upgrade is constructed, development of large residential areas within
the South West Growth Centre would have occurred. However, it is unknown when
future development would occur and the specific plans of the future development
(including locations of residences, businesses and schools).
Access and connectivity
As stated in section 6.1.2, there may be some delays to travel along the proposal for
all traffic including bus services and heavy vehicles such as B-double that use The
Northern Road, Porrende Street, Cobbitty Road (west), Bringelly Road, Greendale
Road and Badgerys Creek Road as a result of construction activities. Access points
along The Northern Road would be maintained during the construction period. Prior
to any unavoidable disruption to access, consultation would be undertaken with the
affected property and/or business owners.
Although there are currently no dedicated cyclist and pedestrian access paths along
The Northern Road, cyclist and pedestrian using the roads within the proposal would
be disrupted as a result of construction activities. Other potential impacts include
temporary changes to local vehicular access along The Northern Road and safety
risks for roads users from an increase in construction traffic including heavy vehicles.
Provided the mitigation measures outlined in section 6.1.3 are implemented no
substantial impacts to travel times have been identified during construction.
During construction, the proposal may also impact on access and connectivity at a
broader regional level through potential disruptions and delays to the regional road
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network. This has been addressed in section 6.1.
Property acquisition
The temporary construction compound sites, stockpile sites and temporary
sedimentation basins would be leased from the landowner for the duration of the
construction activities and would not require acquisition. The requirements for leasing
of properties during construction would be defined during detailed design.
Negotiations with landowners for the lease of land would also occur during detailed
design.
Permanent property adjustments are described in section 6.8, Appendix C and
outlined below.
Property and businesses
There would be impacts to properties and local businesses along The Northern Road
and local roads as a result of construction activities, including traffic delays, visual
impacts and noise impacts. Access points along The Northern Road would be
maintained during the construction period. Prior to any unavoidable disruption to
access, consultation would be undertaken with the affected property or business
owner.
While the proposal has been designed to minimise the impact to existing properties
along The Northern Road, some businesses may require partial acquisition for the
proposal. These businesses would be able to continue operation during construction,
although careful management of construction works would be required to minimise
impacts such as disruption to access and possible customer confusion in relation to
access and parking, noise, dust and impacts of construction traffic. This may impact
on local employment opportunities if business turnover is affected. Early and ongoing
consultation and communication with local businesses would be required during the
construction phase to identify potential impacts on local businesses and appropriate
management strategies to avoid or minimise these impacts. Potential mitigation
strategies may include measures such as additional signage, provision of alternative
access including for delivery vehicles, and communication with local communities
about changes to business access. Property adjustment details would be finalised
during detailed design.
Utilities and services
There would be potential for disruptions to services (power, water, sewerage, gas
and telecommunications) to neighbouring properties during the relocation of utility
infrastructure during construction. These impacts are considered to be minimal as the
disruptions would be short-term and all property owners would be notified in advance
of the disruption. The proposed realignment and relocations of utilities is discussed in
section 3.5.
Social infrastructure
The proposal would not have any direct impacts on social infrastructure through
property acquisition. However, construction works may impact on access to
community facilities in the local area through potential traffic disruptions and delays.
Bringelly Fire Station is located on Greendale Road, Bringelly. During construction,
potential changes to access in the vicinity of construction works may possibly result
in delays and disruption to attendance at incidents by emergency vehicles if access
is not appropriately managed. Access would be maintained for emergency vehicles in
the vicinity of construction works and ongoing consultation would be undertaken with
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emergency service personnel during construction to ensure that potential impacts
would be identified and appropriately managed.
There would be potential construction impacts on pedestrian access to Bringelly
Public School and associated safety risks to students from construction vehicles
including heavy vehicles. Ongoing consultation with Bringelly Public School would be
undertaken to maintain access and safety for students. This may include education
and awareness programs for school students about road safety in the vicinity of
construction works.
Operation
The proposal supports the development of the South West Growth Centre, which
would result in a change of land use adjacent to The Northern Road as parcels of
land are made available for development.
Amenity
The community may be affected by changes to amenity during operation of the
proposal as the road would be closer to residences. Changes to traffic volumes,
traffic noise levels, increased air pollution and visual amenity degradation from
additional vehicles from the proposal may decrease the amenity for existing
residents. These impacts and mitigation measures are addressed in section 6.1,
section 6.5, section 6.11 and section 6.10, respectively. Measures to mitigate
impacts on amenity would include planting scattered trees so as to minimise visual
impacts to residents, commercial premises and heritage views.
Property acquisition
The proposal would require three full and 148 partial property acquisitions..
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. This may include the partial acquisition of
businesses. As stated in section 6.8.2, some agricultural land would be acquired for
construction of the proposal. This land would be directly adjacent to the current road
corridor. Impacts to agricultural land and associated agricultural businesses would be
minor in nature as the majority of the proposal has been contained within the existing
road corridor.
As stated in section 3.6, property acquisition would be managed in accordance with
the provisions of the Road and Maritime Services’ Land Acquisition Policy and the
Land Acquisition (Just Terms Compensation) Act 1991. Section 55 of this 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
proposal).
Special value.
Severance.
Disturbance.
Solatium.
Any increase or decrease in the value of adjoining or severed land (as affected
by the road proposals).
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Traffic and access
The proposal would result in the loss of right turn access to and from all existing
properties with direct access to The Northern Road. Only left in left out access would
be allowed in order to provide a safe driving environment on the new divided
carriageway. This would increase the travel times and distance for some trips.
However, U-turn facilities have been proposed at Lowes Creek Link Road (chainage
9250), Belmore Road (chainage 10400), Greendale Road (chainage 11600) and
Derwent Road (chainage 13800) to allow vehicles to turn around and access the
opposite carriageway. Detailed design of each construction stage would provide Uturn facilities, including for B-double trucks, to provide a detour length no great than
five kilometres to access property. No future development would have direct access
to The Northern Road, as access would be via existing local roads and future link
roads.
The proposal would result in an upgrade to pedestrian and cycle facilities along The
Northern Road by providing an off-road shared pedestrian and cyclist path on both
sides of the road. Bicycle and pedestrian crossings would also be provided at traffic
lights. These improvements to pedestrian and cycle facilities would benefit the wider
community as it would improve access along Bringelly Road. The new path would
also improve safety for pedestrians and cyclists as it would be separated from the
new carriageways.
As per section 6.1, the proposal would increase the capacity of The Northern Road,
which would facilitate bus routes. The proposal includes the provision of a bus priority
lane on the approach and indented bus bay on the departure side of the signalised
intersections on The Northern Road, which would have a positive impact for bus
services.
During operation, the proposal would improve access and connectivity for local and
regional communities by reducing traffic congestion and improving safety for
motorists. Section 6.1 details traffic and access impacts expected during operation of
the proposal. The Northern Road runs north-south through the middle of the South
West Growth Centre, which is expected to accommodate an additional 110,000 new
dwellings for 300,000 people (DP&I 2011). The Northern Road would play a major
role as one of the principal arterial road transport corridors in the South West Growth
Centre, and would cater for the predicted growth.

6.9.3

Safeguards and management measures

Table 6-58 Socio-economic safeguards and management measures
Impact

Environmental safeguards

Responsibility

Timing

Socioeconomic

Property acquisition would be
managed in accordance with
the provisions of the Road
and Maritime Services’ Land
Acquisition Policy and the
Land Acquisition (Just Terms
Compensation) Act 1991.
Detailed design of each
construction stage would
provide U-turn facilities,
including for B-double trucks,
to provide a detour length no

RMS Property
Officer

Detailed design

RMS project
manager

Detailed design

Socioeconomic
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Impact

Socioeconomic

Socioeconomic
Socioeconomic

Socioeconomic
Socioeconomic

Socioeconomic

Socioeconomic

Environmental safeguards
great than five kilometres to
access property.
Local residents would be
notified prior to works
commencing and would be
kept regularly informed of
construction activities during
the construction process.
A complaints-handling
procedure and register would
be included in the CEMP.
Ongoing consultation with
Bringelly Public School to
maintain access and safety
for students. This may
include education and
awareness programs for
school students about road
safety in the vicinity of
construction works
Road users, pedestrians and
cyclists would be informed of
changed conditions including
likely disruptions to access.
Property access would be
maintained wherever
possible. Prior to any
unavoidable disruption to
access, consultation would
be undertaken with the
affected property owner.
Early and ongoing
consultation and
communication with local
businesses would be
required to identify potential
impacts on local businesses
and appropriate management
strategies to avoid or
minimise these impacts. This
may include measures such
as additional signage,
provision of alternative
access including for delivery
vehicles, and communication
with local communities about
changes to business access.
Access would be maintained
for emergency vehicles in the
vicinity of construction works.
Ongoing consultation would
be undertaken with
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Responsibility

Timing

RMS project
manager and
construction
contractor

Pre-construction
and construction

Construction
contractor

Pre-construction

RMS project
manager and
construction
contractor

Construction

Construction
contractor

Construction

Construction
contractor

Construction

RMS project
manager and
construction
contractor

Construction

Construction
contractor

Construction
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Impact

Environmental safeguards

Socioeconomic

Socioeconomic

Socioeconomic

6.10

emergency services during
construction to ensure that
potential impacts are
identified and appropriately
managed.
Prior to construction,
residents in the vicinity of the
construction compound sites
and work areas would be
notified.
Prior to construction, RMS
would also notify residents
that may be in the vicinity of
the construction compound
sites and work areas.
Upon completion of the
construction works, the
temporary construction
compound sites, stockpile
site and work areas would be
removed, the sites would be
cleared of all rubbish and
materials and rehabilitated.

Responsibility

Timing

Construction
contractor

Construction

Construction
contractor

Construction

Construction
contractor

Construction

Landscape character and visual impacts

A landscape character and visual impact assessment, prepared by Spackman
Mossop Michaels, is provided in Appendix I. A summary of the assessment has been
provided below. For the purposes of this assessment the study area was defined as
the length of the proposal and surrounding views.

6.10.1 Methodology
The visual impact assessment was based on the Environmental Impact Assessment
Guidance Note: Guidelines for landscape character and visual impact assessment
(RTA 2009). The following provides a summary of the assessments findings:
Landscape character assessment
The study area has been divided into landscape character zones (LCZs) to make the
assessment process easier to undertake and understand. These LCZs were
identified to reflect the surrounding land use and topography of the surrounding area.
The proposal was then assessed as follows:
•

•

•

The impact of the proposal on each LCZ has been assessed based on the
sensitivity of the zone, and the magnitude of the proposal in that particular
zone. For example, a pristine natural environment would be more sensitive to
change than an industrial area.
Magnitude refers to the physical size and scale of the proposal within the
identified LCZ. For example, a large interchange would have a greater
magnitude than a localised road widening, and therefore have a greater impact
on landscape character.
The combination of sensitivity and magnitude provides the rating of the
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landscape character impact for the zone (refer to table 6-59).
Table 6-59 Landscape character impact assessment grading matrix

Visual impact assessment
The estimated extent of the visibility of the proposed upgrade works was defined by a
visual catchment in zones of 100 metres, 300 metres and beyond from the proposal.
Visibility of the proposal within these zones is influenced by major landform, minor
landform, distance, and direction. Vegetation, whilst often blocking potential views, is
not considered as a permanent obstruction as it can be removed by natural events
such as a bush fire.
A field and desktop assessment was undertaken to identify the area from where The
Northern Road is visible, defined as the visual envelope map (VEM). Within the VEM,
a number of viewpoints or groups of viewpoints were identified. This involved the
analysis of views from The Northern Road to identify the extent to which houses and
other buildings were visible.
The impact of the proposal was assessed by considering both the sensitivity of the
view and the magnitude of the proposal within that view:
•

•

Sensitivity refers to the quality of the view and how it will be affected by the
proposal. This is measured by first determining critical viewpoints and the
direction of view, then composition of the view, and finally the activity of
potential viewers (eg road users and local residents).
Magnitude refers to the physical size and scale of the change and its proximity
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•

to the viewer. For example, a development situated one kilometre from the
viewpoint will have a much reduced visual impact than one 100 metres away.
The combination of sensitivity and magnitude provides the rating of the visual
impact (refer to table 6-59).

The chosen viewpoints essentially assessed the impact of the proposal against two
primary conditions:
•
•

The impact from private properties or other selected locations likely to be
accessed by viewers where they fall within the VEM.
The impact upon users of the road itself or other connecting roads.

In measuring the impact of change, the following conditions were taken into account:
•
•
•

Distance between viewer and road.
The category of viewer.
The elements of the proposal that would be visible.

Existing landscape character and the likely magnitude and sensitivity of viewers is
described in a qualitative manner. While these methods aim to provide a consistent
and unbiased approach to the impact assessment, the highly individualistic nature of
landscape character and visual perception still often leads to differing opinions with
regards to the impact of a proposal.

6.10.2 Existing environment
Landscape character zones
The study area is divided into ten LCZs (refer to figure 6-14). Each zone has been
defined through gaining an understanding of land use, topography, and vegetation in
combination with other factors. The ten LCZs include:
•

•

•

•
•

LCZ 1: Harrington Park (south) – Landscape characters were generally
consistent with a developed area. Located on the western edge of a small spur
heading towards Narellan Creek, adjacent to the Harrington park development
and Bunnings. This area was considered to be visually enclosed by buildings
and vegetation.
LCZ 2: Narellan Creek – Landscape characters generally consist of open
agricultural and recreational uses. Located to the east of Harrington Park on
the western edge of a small spur heading towards Narellan Creek. This area
was considered to be visually semi-enclosed with mid distance views.
LCZ 3: Harrington Park (north) – Landscape characters generally consisting of
open agricultural and vegetated areas. Located to the east of the Harrington
Park development, with Denbigh Estate to the west. This area was considered
to be visually enclosed by building and vegetation.
LCZ 4: Harrington Park Bushland - Landscape characters generally consisting
of open agricultural and recreational uses. Located north of Cobbitty Road, this
area was considered to be visually enclosed by vegetation.
LCZ 5: Oran Park – Landscape characters generally consisting of open
agricultural uses, with scattered vegetation. Located within adjacent to Oran
park, this area was considered to be visually semi-enclosed with mid distance
views.
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Figure 6-14 Landscape character zones
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•

•
•

•

•

LCZ 6: Oran Park Farmland - Landscape characters generally consisting of
open agricultural uses, with scattered vegetation. Located adjacent to the Oran
Park and Maryland areas. This area was considered to be visually open with
long distance views.
LCZ 7: Lowes Creek - Landscape characters generally consisting of open
agricultural uses, with scattered vegetation filtering views. Located near Lowes
Creek, this area was considered to be visually enclosed by vegetation.
LCZ 8. Bringelly (south) Acreage - Landscape characters generally consist of
open agricultural, with scattered vegetation filtering views. Located along the
undulating landforms between Lowes Creek and Thompsons Creek. This area
was considered to be visually semi-enclosed with mid distance views.
LCZ 9. Bringelly Village - Landscape characters were generally consistent with
a developed area. Located adjacent to the residential areas, and the Bringelly
Shopping Centre and public school. This area was considered to be visually
enclosed by buildings and vegetation.
LCZ 10: Bringelly (north) Acreage - Landscape characters generally consist of
rural residential and agricultural areas, with scattered vegetation filtering views.
Located adjacent to Badgerys Creek Road to the end of the proposal. This area
was considered to be visually semi-enclosed with mid distance views.

Generally, the existing landscape character of The Northern Road corridor is semi
rural with large expanses of farmland in the mid section and five acre blocks to the
north around the Bringelly village. The road follows the natural undulations of the
landscape, which includes the crossing of Narellan Creek, Lowes Creek, Thompson
Creek and the low ridges between.
Visual envelope
The Northern Road has been constructed to follow the undulating topography of the
local area, crossing over ridge lines while avoiding the steepest slopes. As a result,
the degree of modification to the landscape (in term of cut and fill embankments) and
the associated visual impact of the road on the surrounding countryside is relatively
low.
In terms of topography, the landscape surrounding the corridor is typical of the
Cumberland Plain, consisting of rolling hills and small valleys between the generally
east-west aligned ridge lines. Within this context though, there are a number of
different landscape characters which provide visual interest along the route. Overall,
the visual character of The Northern Road corridor is characterised by a mix of rural /
agricultural and remnant indigenous landscapes. Extensive stands of remnant and
regenerating trees of the Cumberland Plain Endangered Ecological Community
(CPEEC) are a feature of the journey and provide a visually pleasant driving
experience with opening and closing views that extend to the Blue Mountains.
The extent from which The Northern Road is visible from adjoining areas varies
substantially along the length of the study area. It is influenced by topography,
vegetation, buildings and land use patterns. A detailed field and desktop assessment
was undertaken to identify the area from where The Northern Road is visible, defined
as the Visual Envelope Map (VEM). The VEM has been illustrated in figure 6-15 a to
e. Table 6-60 provides a summary of the views from a representative number of
viewpoints within the proposal.
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Figure 6-15a Visual envelope map
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Figure 6-15b Visual envelope map
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Figure 6-15c Visual envelope map
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Figure 6-15d Visual envelope map
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Figure 6-15e Visual envelope map
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Table 6-60 Representative sample of viewpoints (existing environment)
Figure
reference

Viewpoint

Location

Category of viewer

Two residences south west of The
Northern Road, greater than 300 m
from the road
Severn Road travelling west

Residents

Employment place (Hi-Tech
Relocatable Homes), west of The
Northern Road
Greendale Road travelling east

Workers and
customers

Residents

Motorists

6.15e

3

6.15e

7

6.13e

14

6.15d

25

6.15d

30

6.15d

32

6.15c

45

6.15c

51

6.15c

52

Seven residences east of The
Northern Road, within 100 m of the
road
Three residences east of The
Northern Road, between 100 m
and 300 m from the road
Employment place (agriculture and
horticulture)
west of The Northern Road
Two residences west of The
Northern Road, within 100 m of the
road
The Northern Road travelling north

6.15b

57

The Northern Road travelling north

Motorists

6.15b

60

Cobbitty Road travelling west

Motorists

6.15b

63

6.15a

70

Parishioners
attending church
Park users

6.15a

72

Christian Reformed Church
Macarthur
Parkland adjacent to Harrington
Park Lake
Bunnings Warehouse

6.15a

73

Footpath, west side of The
Northern Road, travelling
north

Motorists

Motorists

Residents
Workers
Residents

Shoppers
Pedestrians

6.10.3 Potential impacts
Landscape character impact
The potential impacts of the proposal on the landscape character for each zone are
provided in table 6-61. The level of impact detailed in table 6-61 was identified by
assessing the sensitivity of each zone to change and the magnitude of the change
using the ratings outlined in table 6-59 above.
Based on the rating the overall impact of the proposal on the landscape character of
the proposal has been summarised in figure 6-16. As the proposal for the most part,
would be located within the established road corridor it would impact on all of the
LCZs to some degree. The lowest impacts were in areas with less important views,
flat landform and less remnant woodland including LCZ1, - Harrington Park (south)
and LCZ6 - Oran Park Farmland. Higher impacts occurred in those LCZ’s with a
higher scenic quality, more remnant woodland, and where residential areas are
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located adjacent to The Northern Road including LCZ 2 – Narellan Creek, LCZ 3 Harrington Park (North), LCZ 4: Harrington Park Bushland, LCZ 5: Oran Park, LCZ 7:
Lowes Creek, LCZ 8: Bringelly (South) Acreage, LCZ 9: Bringelly Village and LCZ
10: Bringelly (North) Acreage.
Visual impact
The assessment of the potential visual impact of the proposed Northern Road
upgrade works was based on the existing pattern of land use and development
adjoining The Northern Road. However, it should be noted that substantial changes
are predicted to take place as part of the development of the South West Growth
Centre.
The visual assessment included assessment of elements of the proposal on views,
such as the impact of widening the road, removing vegetation, location of the median
and linemarking, resulting in an overall rating of visual impact. Visual impacts were
rated for 74 view points, with the results ranging from low to high potential impacts.
Table 6-62 provides an assessment of the representative number of viewpoints
included in table 6-59 above) including a summary of the main features, proposed
works to be undertaken and description of potential visual impacts from the proposal
at these representative locations.
Generally the impacts from the proposal would be low to moderate. High to moderate
visual impacts were predicted for LCZ 4: Harrington Park Bushland, LCZ 8: Bringelly
(South) Acreage and LCZ 9: Bringelly Village. The removal of vegetation would
increase the visible area during construction and operation from adjacent properties,
thus increasing the visibility of exposed areas from earthworks and paved road
surface once the road has been widened. Landscaping would decrease this impact
over time as planted vegetation matures, particularly trees.
In addition to the assessment undertaken, a masterplan (refer to Appendix I) was
developed for the proposal and provides an overall strategy that broadly describes
the urban and landscape design approach, followed by a series of plans and sections
at a larger scale that further demonstrate the application of the urban design and
landscape principles. These principles would be considered in the detailed design.
Provided the mitigation measures included in section 6.10.4 are implemented, such
as landscaping in accordance with the masterplan, visual impacts from the proposal
were not considered to be substantial.

The Northern Road upgrade, Narellan to Bringelly
Review of Environmental Factors

276

Table 6-61 Landscape character impact assessment
Landscape
character
zone
LCZ 1:
Harrington
Park
(South)

Sensitivity

Magnitude

Landscape character impact

Low: due to the
built up nature of
the area.

Low: due to the Low sensitivity of the
zone and the Low magnitude of the works.

LCZ 2:
Narellan
Creek

Moderate: due to
the landscape
character being
generally open
agricultural and
recreational uses.

LCZ 3:
Harrington
Park
(North).

Moderate: due to
the built up nature
of the area and the
proximity of historic
Denbigh Estate.

LCZ 4:
Harrington
Park
Bushland

High to Moderate:
due to the
Cumberland Plain
Woodland

Low: due to minimal changes taking place. Although
the works would increase the amount of road
pavement, they would be located on a flat expanse
of grass. The existing planted embankment to the
east would remain and a small amount of trees
would be removed to the west. New native shrub
planting would be undertaken to the median and
shrub and tree planting to the western fill
embankment.
Moderate to Low: due to changes taking place with
the rating being improved by the proposed native
planting to the embankments and Narellan Creek.
The works would increase the amount of road
pavement and include the construction of a new
bridge.
Vegetation would also be removed at Narellan
Creek. The works would be prominent due to their
location in the Narellan Creek floodplain.
Moderate to low: due to changes taking place. The
works would increase the amount of road pavement
and require extensive earthworks to shape the cut
embankment to the west. A number of Chinese Elms
would be removed to the eastern side of the road.
New native shrub planting would be undertaken to
the median and native grass and groundcover
planting the western cut embankment.
Moderate: due to minimal changes taking place.
The works would increase the amount of road
pavement and would require the removal of a
number of trees, particularly to the west. Vegetation
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Moderate: due to the Moderate sensitivity
of the zone and the Moderate to Low
magnitude of the works.

Moderate: due to the Moderate sensitivity
of the zone and the Moderate to Low
magnitude of the works.

High to Moderate: due to the High to
Moderate sensitivity of the zone and the
Moderate magnitude of the works.
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Landscape Sensitivity
character
zone
dominating the
area.
Roadside trees
have recently been
removed, reducing
the rating.
LCZ 5:
Moderate: due to
Oran Park
the agricultural
character with good
stands of
Cumberland Plain
Woodland.
LCZ 6:
Low: due to the
Oran Park
open farmland
Farmland
character.

LCZ 7:
Lowes
Creek

Moderate: the zone
outside of the
immediate road
corridor has an
open farmland
character reducing
its sensitivity, but
the good quality
roadside vegetation
increases the
sensitivity.

Magnitude

Landscape character impact

has been removed for other works, providing a wide
clear corridor, reducing the magnitude of the
proposal. New native shrub planting would be
undertaken to the median and tree and understorey
planting the western fill embankment.
Moderate to low: due to the changes taking place.
The works would increase the amount of road
pavement and require minor earthworks to shape
the cut and fill embankments. New native shrub
planting would be undertaken to the median.

Moderate: due to the Moderate sensitivity
of the zone and the Moderate to Low
magnitude of the works.

Moderate to Low: due to the minimal changes
taking place. The works would increase the amount
of road pavement and require minor earthworks to
shape the cut and fill embankments. New native
shrub planting would be undertaken to the median.
The addition of four main signalised intersections
increases the rating.
Moderate: due to the changes taking place. The
works would increase the amount of road pavement
and require minor earthworks to shape the fill
embankments. The majority of roadside vegetation
would be required to be removed, increasing the
rating.
New native shrub planting would be undertaken to
the median. There would also be the addition of one
main signalised intersection.

Moderate to Low: due to the Low
sensitivity of the zone and the Moderate to
Low magnitude of the works.
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of the zone and the Moderate magnitude
of the works.
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Landscape
character
zone
LCZ 8:
Bringelly
(South)
Acreage

Sensitivity

Magnitude

Landscape character impact

High to Moderate:
the proximity of
residences and
good quality
roadside vegetation
increases the
sensitivity.

High to Moderate: due to the High to
Moderate sensitivity of the zone and the
Moderate magnitude of the works.

LCZ 9:
Bringelly
Village

High to Moderate:
Due to the village
character.

LCZ 10:
Bringelly
(North)
Acreage

Moderate: the
proximity of
residences and
good quality
roadside vegetation
increases the
sensitivity.

Moderate: due to the changes taking place. The
works would increase the amount of road pavement
and require earthworks to shape the cut and fill
embankments. The majority of roadside vegetation
would be removed, increasing the rating.
New native shrub planting would be undertaken to
the median and replacement tree planting to the
large fill embankments. There would also be the
addition of one main signalised intersection to the
realigned Belmore Road.
High to Moderate: due to the major changes taking
place. The works would increase the amount of road
pavement, particularly at the intersection and would
necessitate the removal of a number of trees on the
eastern side, south of Bringelly Road. The scale of
the works would change the village atmosphere of
the shopping centre.
Moderate: the works would increase the amount of
road pavement and require earthworks to shape the
cut and fill embankments. The majority of roadside
vegetation would be required to be removed,
increasing the rating.
New native shrub planting would be undertaken to
the median. There would also be the addition of
three main signalised intersections.
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High to Moderate magnitude of the works.

Moderate: due to the Moderate sensitivity
of the zone and the Moderate magnitude
of the works.
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Figure 6-16 Landscape character impact summary
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6.13e

7

6.13e

14

6.13d

25

6.13d

30

6.13d

32

6.13c

45

6.13c

51

6.13c
6.13b

Visual impact

3

Magnitude

6.13e

Two residences south west of The
Northern Road, greater than 300 m
from the road
Severn Road travelling west

Residents

L

ML

ML

View is filtered by existing trees between
residences and road

Motorists

L

L

L

Employment place (Hi-Tech
Relocatable Homes), west of The
Northern Road
Greendale Road travelling east

Workers and
customers

L

L

L

Existing vegetation along Mersey Road would
filter views
Views from slightly elevated location are
partially screened by existing vegetation

Motorists

ML

H
M

M

Residents

H

H
M

H

Residents

M

ML

M

Views are partially screened by existing
vegetation and buildings

Workers

L

L

L

Rating is low due to category of viewer

Location

Category of
viewer

Sensitivity

Viewpoint

Figure
reference

Table 6-62 Representative sample of viewpoints (potential impact)

Comment

Removal of vegetation along Bringelly Road
changes backdrop
to view and increases rating
Removal of vegetation to eastern side opens
views to the road

Residents

H

H
M

H

Retention of existing trees within the median
slightly reduces the magnitude of the works

52

Seven residences east of The
Northern Road, within 100 m of the
road
Three residences east of The
Northern Road, between 100 m
and 300 m from the road
Employment place (agriculture and
horticulture)
west of The Northern Road
Two residences west of The
Northern Road, within 100 m of the
road
The Northern Road travelling north

Motorists

L

M

ML

57

The Northern Road travelling north

Motorists

L

M

ML

Existing road doubles in width. Views north
include retained trees in median
Existing road doubles in width. Majority of
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Visual impact

Magnitude

Category of
viewer

Sensitivity

Viewpoint

Figure
reference

Location

Comment

existing trees are retained
6.13b

60

Cobbitty Road travelling west

Motorists

L

M

ML

6.13b

63

Christian Reformed Church
Macarthur

M

H

H
M

6.13a

70
72

Shoppers

H
M
ML

M

6.13a

Parkland adjacent to Harrington
Park Lake
Bunnings Warehouse

Parishioners
attending
church
Park users

H
M
M

6.13a

73

Pedestrians

M

Footpath, west side of The
Northern Road, travelling
north

H
M
ML

M

Removal of vegetation would open views to
the north
Removal of vegetation to the south side of
Cobbitty Road at the
intersection opens views to The Northern Road
Views are constrained by vegetation to the
lake edge
The works visually encroach on the carpark
area
Mid distance views to Narellan Creek are
slightly affected by removal of vegetation

L = Low, M = Medium and H = High
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6.10.4 Safeguards and management measures
Table 6-63 Landscape
management measures
Impact
Landscape
character
and visual
impact

Landscape
character
and visual
impact

Landscape
character
and visual
impact

character

and

Environmental safeguards
Detailed design would be
undertaken according to the
urban design vision,
objectives and principles
which underpin the concept
design and incorporate the
urban and landscape design
masterplan requirements
from section 8 of the
landscape character and
visual impact assessment.
Existing trees would be
retained in the road corridor
where feasible. This would be
undertaken by identifying ‘no
go areas’ to restrict access
around trees not affected by
the proposal and making
minor adjustments to the
horizontal and vertical
carriageways to move them
clear of root zones.
Landscaping would be
undertaken in accordance
with the masterplan and
include:
•
Screening trees and
shrubs.
•
Visually valuable exotic
trees in existing
residential and
commercial areas.
•
Scattered trees to
maintain open views
across rural areas.
•
Planting in verges,
medians and traffic
islands to soften and
break up large areas of
pavement.
•
Maintenance,
restoration and
enhancement of
riparian areas.
•
Maintenance of
landmark regional
views to the Blue
Mountains and
Razorback Mountains.
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Responsibility
RMS

Timing
Detailed design

Construction
contractor

Construction

Construction
contractor

Construction
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6.11

Air quality

6.11.1 Criteria
Air quality criteria are used to assess the potential for ambient air quality to give rise
to adverse health or nuisance effects. The most substantial emissions produced from
motor vehicles are oxides of nitrogen (NOx), carbon monoxide (CO) and particulate
matter (that is, particulate matter with equivalent aerodynamic diameters equal or
less than 10 microns; PM10).
Air quality assessment criteria was obtained from Approved Methods for the
Modelling and Assessment of Air Pollutants in New South Wales (DEC 2005) (refer
to table 6-64). In general, these criteria relate to the total concentration of air
pollutants in the air and not just the contribution from project-specific sources.
Table 6-64 OEH assessment criteria for relevant air pollutants
Pollutant

Averaging time

Maximum 1-hour average
Maximum 8-hour average
Maximum 1-hour average
Nitrogen dioxide (NO2)
Annual average
Maximum
24-hour
Particulate matter (as
average
PM10)
Annual average
Carbon monoxide (CO)

3

Criterion
30 mg/m3
10 mg/m3
246 µg/m3
62 µg/m3
50 µg/m3
30 µg/m3

µg/m = micrograms per cubic metre.

While OEH has also set criteria for other pollutants from motor vehicles, such as air
toxics, the pollutants listed in table 6-64 typically consume the greatest fraction of the
respective criteria near roads. Focusing on CO, NO2 and PM10 for the assessment
was therefore considered adequate in quantifying the air quality impacts for the
proposal.

6.11.2 Existing environment
The existing air quality was anticipated to be good given that the predominant land
use in the area are for agricultural purposes. Therefore, the air quality would be
mainly influenced by agricultural activities such as the use of fertilisers and farming,
small industries and motor vehicles.
There are no major air pollution sources in the general vicinity of the proposal.
Emissions from surrounding agricultural land and motor vehicles on adjacent roads
would be the most likely potential source of air emissions in the immediate area.
Other minor or seasonal sources may include agricultural burning, bush fires, windblown dust and wood-fired domestic heaters.
No air quality monitoring has been carried out specifically for this proposal; however
OEH operates air monitoring stations at Bringelly, which measures NO2 and PM10,
and Liverpool which measures CO. Table 6-65 presents air quality monitoring data
for NO2, PM10 and CO recorded for 2010 (the last year with completed records).
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Table 6-65 Summary of air quality monitoring data (2010)
Pollutant

Averaging time

CO

Maximum 1-hour
average
Maximum 8-hour
average
Maximum 1-hour
average

NO2

PM10

Maximum recorded
concentration
Not available
2404 µg/m3
70 µg/m3

Annual average

9 µg/m3

Maximum 24-hour
average
Annual average

41 µg/m3
15 µg/m3

Criterion
30,000 µg/m3
10,000 µg/m3
246 µg/m3
62 µg/m3
50 µg/m3
30 µg/m3

In the absence of more comprehensive and site-representative data on ambient air
pollution levels, the following background levels were assumed to apply in the
proposal:
•
•
•
•
•
•

Maximum 1-hour average CO concentrations of 4.8 mg/m3.
Maximum 8-hour average CO concentrations of 2.4 mg/m3.
Maximum 1-hour average NO2 concentrations of 70 µg/m3.
Annual average NO2 concentrations of 9 µg/m3.
Maximum 24-hour average PM10 concentrations of 41 µg/m3.
Annual average PM10 concentrations of 15 µg/m3.

6.11.3 Potential impacts
Construction
Air quality impacts during construction would largely result from dust generated
during earthworks and other road construction activities. The total amount of dust
generated would depend on the silt and moisture content of the soil, the types of
operations being carried out, exposed areas, frequency of water spraying and speed
of machinery. Particulate emissions from construction have the potential to affect
amenity and, in extreme cases, health.
The major source of dust would be from earthworks. Earthworks would expose soils
that have the potential to be eroded by wind, resulting in particles becoming airborne.
In addition, the establishment of stockpiles of topsoil, spoil and imported fill would
have the potential to result in a local lowering of air quality due to dust generation
during periods of high wind. Other sources of dust during construction would include
removal of vegetation and relocation of utilities, construction of road pavement,
signposting, linemarking and installation of traffic control signals.
Trucks travelling over exposed ground may generate dust and may track mud onto
the existing pavement, which would result in silted run-off during rain periods and
dust during dry windy periods. Emissions from construction traffic would also
contribute to air quality impacts. It has been anticipated that a maximum of 100
trucks per day would be required during construction.
Air quality impacts have the potential to impact sensitive receivers such as local
residents (located along the full length of The Northern Road and side streets) and
Bringelly Public School. Any potential dust impacts would be short-term and limited
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during the construction period. Provided the safeguards outlined in section 6.11.4
have been implemented, no substantial air quality impacts are anticipated.
Operation
The proposal would increase the carrying capacity of The Northern Road to suit
current volumes of traffic as well accommodating forecast traffic growth from future
planned urban expansion. This increase in traffic would impact on local air quality
through vehicle emissions. Greenhouse gas emissions are considered in section
6.13.
Air quality modelling (CALINE4) was used to estimate potential air quality impacts
associated with the operation of the proposal up to a distance of 20 metres from each
intersection. Total traffic volumes, road grade and speed were used in the modelling.
Vehicle emission factors from the World Road Association, referred to as PIARC
(formerly the Permanent International Association of Road Congress) were used to
estimate emissions from relevant roads in the vicinity of The Northern Road. PIARC
(2004) published a document with comprehensive vehicle emissions factors for
different road gradients, vehicle speeds and for vehicles conforming to different
European emission standards. The emission data was modified to take into account
the age, vehicle mix and emission control technology of the Australian vehicle fleet.
The modelling results are provided in Appendix L and summarised below.
Predicted CO concentrations attributed to vehicle emissions were found to be slightly
higher during morning peak hour traffic than afternoon peak hour traffic. On both
occasions, however, CO concentrations would be unlikely to exceed the 1-hour (30
mg/m3) and 8-hour (10 mg/m3) assessment criteria with predicted concentrations for
both 2016 and 2026 well below OEH goals.
Similarly to the predicted CO concentrations; NO2 concentrations for both 2016 and
2026 during peak hour traffic were well below air quality goals. Predicted maximum
1-hour NO2 concentrations during morning peak hour traffic were found to be higher
than afternoon peak hour traffic.
A maximum 24-hour average PM10 concentration of 58 µg/m3 at the intersection with
Belmore Drive was predicted, including a background concentration of 41 µg/m3. For
2016, this indicated a potential exceedance of the OEH criterion (50 µg/m3) at the
road kerb during morning peak hour traffic. Model predictions for 2026 also indicated
potential for exceedance of the OEH maximum 24-hour average criterion during
morning peak hour traffic; however this concentration was found only up to 20 metres
from the kerb. The maximum 24-hour average during AM peak hour traffic for 2026
was predicted to be 64 µg/m3 at the intersection with Hillside Drive, which indicated
an exceedance of the OEH criteria (50 µg/m3).
Predicted annual average PM10 concentrations during peak hours would be unlikely
to exceed the criterion of 30 µg /m3, with predicted concentrations for both 2016 and
2026 well below OEH goals.
The proposal incorporates public transport facilities such as bus stops and a bus
priority lane at signalised intersection which support the efficiency, and therefore
increase the attraction, of bus travel. The proposal also incorporates a shared
pedestrian and cycle pathway which would provide a healthy and non-polluting
means of transport for users of The Northern Road.
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6.11.4 Safeguards and management measures
Table 6-66 Air quality safeguards and management measures
Impact

Environmental safeguards

Responsibility

Timing

Air quality

Stockpiles and general areas
with the capacity to cause
dust would have site-specific
safeguards implemented
such as water spraying,
wheel washes, compaction or
progressive revegetation or
stabilisation with cover crops
to suppress dust emissions.
Stockpiles would be
managed in accordance with
the Stockpile Site
Management Guidelines
(RTA 2011).
Should wind reach a level
where dust cannot be
controlled, then the dust
generating activity would be
stopped.
Stabilisation and
rehabilitation of disturbed
surfaces would be
undertaken progressively.
Construction equipment and
vehicles would be properly
maintained to ensure exhaust
emissions comply with the
POEO Act.

Construction
contractor

Construction

Construction
contractor

Construction

Construction
contractor

Construction

Construction
contractor

Construction

Construction
contractor

Construction

Air quality

Air quality

Air quality

Air quality

6.12

Waste management and resource and water use

6.12.1 Policy setting
Waste Avoidance and Resource Recovery Act 2001
Waste management would be undertaken in accordance with the Waste Avoidance
and Resource Recovery Act 2001. The objectives of this Act include:
•
•

•
•

To encourage the most efficient use of resources and to reduce environmental
harm in accordance with the principles of ecologically sustainable development.
To ensure that resource management options are considered against a
hierarchy of the following order:
−
Avoidance of unnecessary resource consumption.
−
Resource recovery (including reuse, reprocessing, recycling and energy
recovery).
−
Disposal.
To provide for the continual reduction in waste generation.
To minimise the consumption of natural resources and the final disposal of
waste by encouraging the avoidance of waste and the reuse and recycling of
waste.
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•

To ensure that industry shares with the community the responsibility for
reducing and dealing with waste.

Protection of the Environment Operations Act 1997
As stated in section 4.3.3, the proposal would be considered a scheduled activity
under the POEO Act and therefore would require a licence. Any excavated road
material, that is not of heritage significance, can be reused on site in accordance with
the EPA Resource Recovery Exemption for excavated public road materials. If RMS
disposes of waste to a location other than an approved licensed waste facility, then
RMS must ensure compliance with section 143(3(A)) approved notice of the POEO
Act.

6.12.2 Potential impacts
Construction
Waste
The proposal would generate the following waste:
•
•
•
•
•
•
•
•

Vegetation (estimated at 54 hectares to be removed).
Pavement (estimated at 1400 cubic metres to be removed).
Concrete.
Roadside materials (guide posts, guard rails etc).
Paper waste from administrative activities.
General waste from site offices.
Plant and equipment maintenance waste including liquid wastes from cleaning,
repairing and maintenance.
Packaging materials from items delivered to site, such as pallets, crates,
cartons, plastics and wrapping materials.

The nearest landfill facility is the Elizabeth Drive Landfill Facility at Kemps Creek.
Soils may contain contaminants of concern to human health (that is to excavation
workers and people occupying the land in the vicinity of the proposal during
excavation works). While there are no registered sites on the OEH public register of
declared and notified contaminated sites within the proposal (refer to section 6.8),
there would be potential for contamination associated with the agricultural uses of the
land adjacent to the existing The Northern Road (refer to section 6.6). The potential
to encounter areas of contamination during construction was considered to be low.
Stockpiled materials can also cause impacts when materials are mixed. For example,
mixing of topsoils with sub soils, mixing of suitable and unsuitable material or mixing
contaminated material can lead to materials that would have ordinarily been reused
being rendered as waste.
Resource and water use
The proposal would generate and require earthwork materials as listed in section
3.3.3 and would use materials and resources as listed in section 3.3.4. These
materials would be sourced locally and from within the Sydney region, where
possible. Surplus material that cannot be used on site would be reused or disposed
of in the following order of priority:
•

Transfer to other RMS projects for immediate re-use in accordance with the
EPA’s Excavated Public Road Material resource recovery exemption.
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•

•
•
•

Transfer to an approved RMS stockpile site for future re-use only if a specific
project has been identified prior to stockpiling and POEO Act waste regulatory
requirements are met. If a project cannot be identified the material would not be
stockpiled.
Transported off-site for re-use by a third party in accordance with a relevant
EPA resource recovery exemption or to an EPA licensed facility.
Disposal at an approved materials recycling or waste disposal facility.
As otherwise provided for by the relevant waste legislation

Other materials required for the proposal, including those required for the
construction compound areas, would include guideposts, signage, fuel for operation
of machinery and vehicles, chemicals and water.
The required quantities of water are not yet known, and would be confirmed during
detailed design. Water would be required for compaction of earthworks associated
with pavement layers, such as select layers to adjust the moisture content and dust
suppression. A review of the water requirements for the proposal would be
undertaken during detailed design and prior to the construction of stage sections.
Water savings would be made throughout construction by reuse of water captured in
sediment basins. This would need to be investigated by the construction contractor.
None of the materials required for the works were considered to be in short supply or
difficult to obtain, however, procurement would explore options for using materials
with a recycled content and low carbon footprint where that product was considered
to be cost and performance effective.
Operation
Potential impacts associated with the operation of the proposal include littering by
road users and spills of materials, including hazardous materials resulting from
vehicle collisions. Refer to section 6.11 for a discussion of potential hazardous
materials and release of sediments.

6.12.3 Safeguards and management measures
Table 6-67 Waste management and resource demand safeguards and
management measures
Impact
Waste
management
and resource
demand

Waste
management
and resource
demand

Environmental
safeguards
Water captured in
construction sediment
basins would be reused for
dust suppression, watering
of landscaped areas and
any other suitable
construction activity where
feasible.
Procurement would
endeavour to use materials
and products with a
recycled content and low
carbon footprint where that
material or product is cost
and performance effective.
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Construction
contractor

Preconstruction

RMS project
manager

Preconstruction
and
construction
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Impact
Waste
management
and resource
demand
Waste
management
and resource
demand
Waste
management
and resource
demand
Waste
management
and resource
demand

Waste
management
and resource
demand
Waste
management
and resource
demand
Waste
management
and resource
demand
Waste
management
and resource
demand

Environmental
safeguards
Excavated material would
be reused on-site for fill or
other RMS projects where
feasible.
Roadside materials
(guideposts and signs)
would be reused or
recycled where feasible.
The contractor would
classify any excavated spoil
in accordance with the
POEO Act.
Resource management
hierarchy principles are to
be followed:
•
Avoid unnecessary
resource
consumption as a
priority
•
Avoidance is followed
by resource recovery
(including reuse of
materials,
reprocessing, and
recycling and energy
recovery).
•
Disposal is
undertaken as a last
resort (in accordance
with the Waste
Avoidance and
Resource Recovery
Act 2001).
Recyclable wastes would
be separated and
transported to a suitable
recycler.
All construction waste
material would be removed
from site once the works
have been completed.
Working areas would be
maintained, kept free of
rubbish and cleaned up at
the end of each working
day.
Any offsite disposal of spoil
would be accompanied by
a section 143 permit under
the Protection of the
Environment Operations
Act 1997.
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Timing

Construction
contractor

Construction

RMS project
manager

Construction

Construction
contractor

Construction

Construction
contractor

Construction

Construction
contractor

Construction

Construction
contractor

Construction

Construction
contractor

Construction

Construction
contractor

Construction
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Impact
Waste and
litter impacts
during
operation

6.13

Environmental
safeguards
Standard road maintenance
works would be undertaken
during operation. This
would include litter removal
and response to accidental
spills and collisions. The
maintenance requirements
would be managed by RMS
and/or Council, as per their
standard operating
procedures.

Responsibility

Timing

RMS

Operation

Greenhouse gas and energy use

6.13.1 Background
Greenhouse gases absorb outgoing infra-red radiation that is reflected from the
earth. The absorption and re-emitting of this radiation warms the air, and is known as
the Greenhouse Effect. This effect is naturally occurring and allows life to survive on
earth, however, increases in the effect are leading to changes in our climate. The
primary, human produced greenhouse gas is carbon dioxide (CO2).
Human activity, such as the combustion of carbon-based fuels, is contributing to an
increase the concentration of greenhouse gases in the atmosphere. This is leading to
increases in atmospheric temperature, known as the Enhanced Greenhouse Effect.
Different greenhouse gases react differently with infra-red radiation in the
atmosphere, with some absorbing and re-emitting greater amounts, and some having
longer or shorter residence times in the atmosphere. This gives different greenhouse
gases greatly differing potential to contribute to global warming. In order to achieve a
basic unit of measurement, each greenhouse gas is compared to the global warming
potential of CO2, and measurements and estimates of greenhouse gas levels are
reported in terms of CO2 equivalent emissions (CO2e).
In November 2011 a carbon price was legislated by the Australian Government;
coming into effect in July 2012. The scheme requires around 500 of the nation’s
largest emitters to purchase permits for their CO2-e emissions.
The National Greenhouse and Energy Reporting Act 2007 (the NGER Act)
introduced a single national framework for the reporting and dissemination of
information about greenhouse gas emissions, and energy production and
consumption of corporations. The NGER Act underpins the carbon price, providing a
framework for calculation and verification of the emissions data on which obligations
under the carbon price would be based. Not all corporations that report under
existing NGER legislation would be subject to carbon price liabilities. RMS are not
required to report greenhouse gas emissions under the NGERs legislation, however
for consistency, this assessment has used NGERs emissions estimation methods for
the calculation of proposal related greenhouse gas emissions, where applicable.
Emissions are categorised into three broad scopes as follows:
•

Scope 1: All direct greenhouse gas emissions (including emissions from direct
fuel combustion in equipment owned and operated by the project).
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•
•

Scope 2: Indirect greenhouse gas emissions (typically from the consumption of
purchased electricity).
Scope 3: Other indirect emissions, including but not limited to the extraction
and production of purchased materials and fuels, transport-related activities in
vehicles not owned or controlled by the project, electricity-related activities (e.g.
transmission and distribution losses) not covered in Scope 2, outsourced
activities and waste disposal.

6.13.2 Potential impacts
In calculating the potential impact of the proposal, the Transport Authorities
Greenhouse Group (TAGG) Greenhouse Gas Assessment Workbook for Road
Projects (June 2011) was used. This provides a standard methodology endorsed by
RMS for the calculation of greenhouse gas inventories for road projects.
Construction
Construction activities contributing to the greenhouse gas inventory would include the
following:
•
•
•
•
•
•
•
•
•
•

Site establishment, including construction compound site set up.
Relocation and protection of services.
Earthworks including earth and rock cuttings and retaining walls.
Removal, relocation and compaction of excavated material, both on and off
site.
Vegetation removal.
Removal of structures and pavements.
Laying of concrete kerbing and pavement;
Construction of infrastructure such as culverts and drainage;
Construction plant including trucks, cranes, rollers, excavators, bulldozers and
graders.
Removal of waste from construction areas.

A discussion of the sources of greenhouse gas emissions and a calculation of their
contribution has been outlined below.
Vegetation removal – loss of carbon sink
Greenhouse emissions due to land clearing were calculated using default factors in
the Transport Authorities Greenhouse Group TAGG workbook (using local rainfall
data and assuming that the cleared land had been previously disturbed by human
activity). In addition, the fuel consumed for land clearing was estimated on the
assumption that the majority of the land was grassland.
Earthworks
Emissions associated with diesel consumption during earthworks were estimated
based on the quantities of movement of cut and fill, and default emissions factors
from the TAGG workbook.
Materials Consumption
Greenhouse gas emission sources would include embedded energy in construction
materials. Construction activities would be indirectly responsible for energy
consumption and greenhouse gas emissions from the extraction of raw materials and
production of manufactured materials. This would include pipes, concrete and steel
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used in buildings in addition to steel and chemicals used in power facilities. In a
carbon constrained future (that is following the introduction of a carbon price the cost
of construction materials with high embedded energy levels (eg steel and concrete)
would increase and this should be taken into account during the design phase when
the selection of materials is being considered and confirmed (refer to section 6.13).
Construction Fuel
Fuel used during construction activities, not already calculated for earthworks and
vegetation clearance, was calculated using the TAGG workbook, and based on the
quantities of pavement of varying types.
Material Transport
Material transport for substantial material types includes haulage from manufacturer
to the construction area. This has been estimated for cement, steel and asphalt.
Waste disposal
Designated spoil haulage routes during construction would be developed once
construction staging details are known. Packaging and damaged equipment may
also be deposited to landfill. The nearest landfill facility is the Elizabeth Drive Landfill
Facility at Kemps Creek. Emissions associated with the production and disposal of
waste materials would be generally low in comparison to other waste sources and
have not been calculated here.
Construction summary
Table 6-68 shows the estimation of greenhouse gas emissions from the identified
sources during construction.
The emissions for the proposal would be around 50,705 tCO2e. Of this, nearly 50 per
cent were attributed to fuel consumption from construction equipment. This is a
Scope 1 emissions source, therefore, a direct emission from the proposal. Thirty per
cent of emissions were attributable to construction materials, which are a Scope 3
emissions source (that is not the direct responsibility of the proposal but influenced
by it). Vegetation clearance contributed around eight per cent to the total, with
earthworks contributing about 17 per cent.
Table 6-68 Estimation of construction greenhouse gas emissions
Source

Emission factors

Vegetation
clearing
Earthworks

Fuel consumption and loss of
carbon sink
Stripping topsoil, cut to spoil, cut
to fill and import of fill
Embodied emissions in
construction materials (asphalt,
aggregate, concrete and steel)
All fuel (not including vegetation
clearance and earthworks)
Transport of cement, steel and
asphalt to site

Materials
consumption
Construction fuel
Transport
Total
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(t CO2-e)
3,794
8,401
14,776
23,415
319
50,705
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Operation
During operation, greenhouse gas emissions would be generated by fuel
consumption of vehicles using the road, electricity consumed by lighting and traffic
signals, and to a lesser extent by maintenance activities.
Electricity use
The proposal includes thirteen signalised intersections, excluding Oran Park Link
Road 1 (Peter Brock Drive) that is being developed by others. The additional
electricity requirements for the extra and upgraded signals and any additional street
lighting required would result in very low levels of greenhouse gas emissions when
compared to vehicle use. As such, additional emissions due to electricity
consumption have not been quantified further.
Fuel use
Based on the limited availability of existing annual average daily traffic data,
estimates for the predicted fuel use of vehicles using the proposal cannot be
calculated. The volume of traffic though the proposal however, would be likely to
increase with substantial growth and development of the South West Growth Centre
and the proposed upgrade of The Northern Road. The thirteen signalised
intersections would be likely to increase vehicle idling times, resulting in additional
fuel being burnt and thus associated greenhouse gas emissions. However, the
additional carriageway would result in less traffic congestion and thus reduced travel
times, which would typically result in reduced fuel related greenhouse gas emissions.
Maintenance
Greenhouse gas emissions would be generated from maintenance activities through
the consumption of fuel and electricity, in addition to embedded energy contained in
maintenance materials. However, emissions from maintenance activities would be
minor compared to emissions related fuel use.

6.13.3 Safeguards and management measures
Table 6-69 Greenhouse gas and energy use safeguards and management
measures
Impact
Greenhouse
gas and
energy use

Greenhouse
gas and
energy use
Greenhouse
gas and
energy use

Environmental
safeguards
Further investigations into
opportunities for reducing
greenhouse emissions
during construction and
operation of the proposal
would be undertaken during
the detailed design phase.
Equipment would be
selected with the
consideration of fuel
efficiency.
Material would be sourced
from the local region, where
possible, to reduce
transport-related energy
consumption.
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RMS project
manager

Detailed
design

Construction
contractor

Construction

Construction
contractor

Construction
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Impact
Greenhouse
gas and
energy use
Greenhouse
gas and
energy use
Greenhouse
gas and
energy use
Greenhouse
gas and
energy use
Greenhouse
gas and
energy use

Greenhouse
gas and
energy use
Greenhouse
gas and
energy use

Greenhouse
gas and
energy use
Greenhouse
gas and
energy use
Greenhouse
gas and
energy use

Greenhouse
gas and
energy use

Environmental
safeguards
Surplus fill and waste
material would be re-used
on site, where possible
Machinery would be turned
off, when not in use.
The use of recycled steel in
pavement/ concrete
reinforcement would be
investigated and used,
where possible.
Energy-efficient lighting
would be used, where
possible.
Delivery of materials with
full loads would be collected
from local suppliers where
possible to minimise the
number of trips required
and maximise fuel
consumption.
Appropriately sized
construction equipment,
plant and vehicles would be
used.
Servicing of equipment
would be undertaken to
ensure optimal performance
and minimise down-time
(which can reduce time
disturbance and access
areas).
Laydown of the vehicles
and buildings would be
undertaken in a way to
minimise movement and
clearing
Intelligent vehicle use, such
as not leaving the engine
idling when not in use,
would be undertaken
Investigation of alternative
fuels and power sources to
be used would be
undertaken and
implemented, where
appropriate.
Recycling of waste would
be undertaken where
possible.
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Construction
contractor

Construction

Construction
contractor

Construction

Construction
contractor

Construction

Construction
contractor

Construction

Construction
contractor

Construction

Construction
contractor

Construction

Construction
contractor

Construction

Construction
contractor

Construction

Construction
contractor

Construction

Construction
contractor

Construction

Construction
contractor

Construction
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Impact
Greenhouse
gas and
energy use

Greenhouse
gas and
energy use
Greenhouse
gas and
energy use

6.14

Environmental
safeguards
Material and waste supply
and departure scheduling
would be undertaken to
optimise full loads and
minimise required vehicle
trips.
Energy-efficient lighting
would be used where
appropriate.
Investigation of alternative
power sources to be used
where appropriate (eg solar
power).

Responsibility

Timing

Construction
contractor

Construction

RMS

Operation

RMS

Operation

Climate change

Climate change refers to the projected long-term changes to the global climatic
patterns as a result of increases in the concentration of greenhouse gases in the
atmosphere (refer to section 6.13 for definition of greenhouse gases). There is a
need to understand these projected changes to future climatic conditions and the
effect they could have on existing and potential projects and infrastructure. In 2008
the NSW Government published refined climate change projections for each region
in NSW, including the Sydney region (NSW Climate Change Action Plan - Summary
of Climate Change Impacts: Sydney Region, DECCW, October 2008). The projected
regional climatic changes for the Sydney region include:
•
•
•
•

An increase in spring and summer rainfall and increased frequency of storm
and flood events
A decrease in winter rainfall.
A rise in the sea level and change to flood patterns affecting the coast.
An increase in maximum temperatures, with the increase projected to be
greater in winter and spring than in summer and autumn.

Current and projected climate change in the Sydney catchment has been
summarised in table 6-70, as detailed in the CSIRO Climate Change in the Sydney
Metropolitan Catchments report (CSIRO 2007).
Table 6-70 Current and projected climate change in the Sydney catchment
Projected change
Description
Present (1990)1
2030
2070
Temperature
17 – 26ºC2

+0.2 – +1.6ºC

+0.7 – +4.8ºC

No. days below 0ºC

0

0

0

No. days above
35ºC

3

4-6

4-18

No. Days above
40ºC

0

0-1

1-4

Average

Rainfall
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Present (1990)1

Description
Annual average
Extreme rainfall

3

1,094mm

Projected change
2030
2070
-13 – +7%
-40 – +20%

-

-3 – +12%

-7 – +10%

Evaporation

3

+1–+8%

+2 –+24%

No. Droughts per
decade4

-

2-5

1-9

Extreme winds

9

-5 – +8%

-16 – +24%

9 – 11

10 – 15

No. Fire days

Table 6-70 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 19642003. For fire danger, the present average is based on 1974-2003. 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., 2004b), 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).

6.14.1 Potential impacts
Impacts of climate change on the proposal
Construction
Construction to be undertaken by RMS and other (developers) would potentially
occur over a 10 year period. During this short period the impacts of climate change
would be minimal, such that risks associated with climate change may not be
distinguishable from risks in the absence of climate change.
Operation
In the long-term (20-100 years), climate change may have a more substantial effect
on the proposal such as:
•

•

Increases in temperature may affect the integrity of pavement, bridges and
other construction materials, either directly or through evaporative changes.
This could result in changes to soil moisture content and soil instability, which
may impact foundations of structures, cause cracking and/or softening of
pavements, and road rutting.
Changes in rainfall patterns and increased flooding of watercourses resulting
in:
−
Increased potential for localised flooding of the proposal.
−
Drainage and stormwater impacts from inadequately sized drainage.
−
Changes to pest and weed species and distribution, and alterations to
ecosystems.
−
Erosion impacts resulting in sediment loss from the proposal.
−
Potential overtopping of sedimentation basins (during extreme rainfall
events) leading to increased potential for localised flooding of the
proposal.
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•

Increases in carbon dioxide concentrations in the atmosphere over the long
term (60 – 100 years) may result in:
−
Enhanced deterioration of reinforced concrete through increased
carbonation of the concrete and exposure of reinforcement.

The proposal includes provision for the passage of flood waters, management of flow
velocities to minimise erosion and scour watercourses and collection and
management of run-off waters. The hydrology assessment took into consideration
climate change (refer to Appendix B). Drainage requirements were discussed in
section 6.7 and indicated that the proposed drainage design was considered suitable
to avoid significant flooding impacts to adjacent properties. Drainage requirements
would be reviewed and refined during detailed design.
Impacts of the proposal on climate change
Construction
The generation of greenhouse gas emissions would be the main impact from
construction activities on climate change. Section 6.13 outlined the potential impacts
from greenhouse gases and calculated emissions as a result of construction. Fuel
use would be the main greenhouse gas emission source during construction. Apart
from fuel use, the remainder of the emissions during construction would mostly be
associated with the materials used for the construction of the road and the vegetation
clearing that would be required for construction and access.
Operation
As detailed in section 6.13, greenhouse gas emissions would be generated by fuel
consumption of vehicles using the road, electricity consumed by lighting and traffic
signals, and to a lesser extent by maintenance activities. In addition, the proposal
may have the effect of reducing emissions through increased efficiency of the road
network compared to the “do nothing” option. However, the proposal also introduces
signalised intersections, which would add to the stop/start effect of vehicles and
result in an increase in localised emissions.
The development of the South West Growth Centre would result in an increased local
population, which would also increase vehicle numbers on The Northern Road. To
understand the full effects of the proposal, a detailed greenhouse emissions
assessment would need to be undertaken during the detailed design phase.
While not directly linked to climate change, the Urban Heat Island Effect, that is the
localised warming due to the increase in the large amounts of paved and dark
coloured surfaces like roads, roofs and car parks as a result of urban development,
would be likely to result from the proposal and the development of the South West
Growth Centre. Greening Australia has examined the temperature records and found
that a strong Urban Heat Island Effect exists for Western Sydney. Some measures
can be put in place to reduce the Urban Heat Island Effect such as landscaping with
trees and retaining vegetation (Greening Australia 2011). Landscaping requirements
are outlined in the urban design master plan (refer to Appendix I).
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6.14.1 Safeguards and management measures
Table 6-71 Climate change safeguards and management measures
Impact
Climate
change

Climate
change

Climate
change

Climate
change

Climate
change
Climate
change
Climate
change

Climate
change

6.15

Environmental
safeguards
Drainage requirements
would take into
consideration the effect of
increased rainfall
projections as a result of
climate change on the
proposal.
Conservation of vegetation
and planting of street trees
providing shade to the road
surfaces would be
considered during detailed
design
Hydrology assessment for
detailed design to review
potential climate change
flood levels from both
overtopping of local water
course and increases sea
level.
Flora selected for
revegetation to take
account of long-terms
climate projections for the
region.
Review tolerances for
bridge structures to ensure
suitability for projected
climate extremes
Review tolerances for
asphalt taking into account
projected climate change
temperature ranges.
Consider projections for
increased concrete
structure deterioration in the
specification and detailed
design of concrete
structures.
Regular inspections of
pavement and structures
along the road corridor
would be undertaken and
maintenance carried out as
necessary.

Responsibility

Timing

RMS project
manager

Detailed
design

RMS project
manager

Detailed
design

RMS project
manager

Detailed
design

RMS project
manager

Detailed
design

RMS project
manager

Detailed
design

RMS project
manager

Detailed
design

RMS project
manager

Detailed
design

RMS project
manager

Operation

Cumulative impacts

Cumulative impacts have the potential to arise from the interaction of individual
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elements within the proposal and the additive effects of the proposal with other
external projects. RMS is required under Clause 228 (2) of the EP&A Act, to take into
account potential cumulative impacts as a result of the proposal.

6.15.1 Potential impacts
Concurrent road works
The proposal forms part of a series of road upgrades planned for south west Sydney.
Works are currently being undertaken or would be undertaken along Camden Valley
Way and Bringelly Road, as well as, other major roads and intersections as land is
released and developments within the precincts are approved. For instance, the
proposal does not include the upgrade of Oran Park Link Road 1 (Peter Brock Drive)
intersection. A separate review of environmental factors (DPS 2012) was determined
for this intersection by RMS in May 2012. The proposal has, however, been designed
to connect with the proposed Oran Park Link Road 1 (Peter Brock drive) intersection
upgrade.
As a result of the potential cumulative impacts associated with concurrent road
works, there would be potential for short-term negative cumulative impacts related to
traffic delays, access, pollution, waste, noise, resource use and visual amenity.
The effect of upgrading the proposal 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.
Concurrent development – Sydney Region Growth Centres
Development under the SEPP (Sydney Region Growth Centres) 2006 would be
undertaken along either side of The Northern Road. As detailed in section 6.8.1,
there are currently six approved Development Applications (DAs) and three DAs
under assessment within the proposal. Potential cumulative construction impacts of
these developments and the planned upgrade of The Northern Road include
temporary increases in pollution levels from construction emissions and additional
waste and use of resources. If the proposal and the current approved and proposed
DA’s are undertaken concurrently, this would also lead to potential longer traffic
delays.
Development of the drainage system has taken into consideration future precinct
developments. However, developers of future South West Growth Centre precinct
areas would need to adopt the ultimate six-lane divided road when sizing the
drainage lines which lie downstream of the road corridor.
There is a substation proposed on Greendale Road. This substation would be
located outside the proposal on Greendale Road. Consultation would be undertaken
with the proponent of the substation project regarding construction timeframes in
order to minimise the potential for cumulative impacts such as traffic congestion
associated with concurrent construction programs.
There would be a change in land use over time adjacent to the proposal, as precincts
within the South West Growth Centre are release and developed. This change has
predicted an increase in the residential population in the growth centre, resulting in
an increase in traffic volumes. As detailed in section 2.4.2, if The Northern Road was
not upgraded to a four-lane divided road, it would not meet the future predicted traffic
needs and traffic congestion would occur. Therefore, although the cumulative
impacts associated with current development would result in temporary adverse
The Northern Road upgrade, Narellan to Bringelly
Review of Environmental Factors

300

environmental impacts, the proposal is necessary to meet the overall requirements of
the growth centre.
Cumulative biodiversity impacts
The proposal is located in an area that is earmarked for substantial development
including other major infrastructure (e.g. the South West Rail Link and other road
upgrades) and residential development of town centres associated with the planned
development of the South West Growth Centre.
While the proposal would contribute to these impacts, the biodiversity certification
conditions for the South West Growth Centre are designed to offset the cumulative
impacts of all planned development within the area subject to the certification.
Impacts on vegetation and habitat include removal of Cumberland Plain Woodland
and River-flat Eucalypt Forest in the certified area. The proposal would also result in
a loss of River-flat Eucalypt Forest in a non-certified area. This would be offset
through the implementation of an offset strategy (refer to section 6.2).
Cumulative heritage and landscape impacts
The proposal is located on The Northern Road, which is significant as an intact
reminder of the history of the area. The historical values of the road itself would not
be negatively affected as a result of the proposal. However, the upgrade of various
intersections would have a negative impact on views from the Northern Road by
intruding on current views of pastureland and interrupting rural vistas that define The
Northern Road cultural landscape. For instance this would occur at Orielton,
Maryland and Cottage (1186 The Northern Road). The non-Aboriginal cultural
heritage assessment found that the cumulative impact of the proposal would not
have a significant impact on heritage items and rural vistas (refer to section 6.4).
Future upgrades of adjacent or adjoining roads and development would also
contribute to the impact on the overall cultural landscape.
The upgrade of The Northern Road is seen as necessary in the context of continuing
population growth in south western Sydney and the need for suitable infrastructure.
Overall, the concept design has sought to balance the impacts on heritage items
within the constraints of the broader proposal.

6.16

Summary of beneficial effects

A summary of the beneficial effects of the proposal has been provided below:
•
•
•
•

Increased capacity of The Northern Road to cater for predicted growth in the
South West Growth Centre.
Improved safety for cyclists and pedestrians via the provision of an off-road
shared pathway.
Improved urban design and landscaping along the road corridor.
Improved opportunities for access within the South West Growth Centre due to
signalised intersections for new roads and additional carriageways.
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6.17

Summary of adverse effects

A summary of the adverse effects of the proposal has been provided below:
•
•
•
•
•
•
•
•
•

Temporary construction impacts including disruptions to traffic and property
accesses, noise and vibration, dust generation, increased risk of spills and
contamination and the occurrence of erosion and sedimentation.
Noise impacts to properties adjacent to the proposal.
Removal of vegetation including TSC Act and EPBC Act listed communities.
Removal of habitat for threatened fauna.
Changes to access for properties during operation.
Impacts to 14 Aboriginal cultural heritage items.
Impacts to four non-Aboriginal listed heritage sites including the State heritage
register listed Orielton.
Property acquisition and leasing of property.
Changes to the visual environment with the widening of the road and signalised
intersections, and removal of vegetation.
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