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6. Environmental assessment

This section of the REF provides a detailed description of the potential environmental impacts associated
with the construction and operation of the proposal. All aspects of the environment potentially impacted
upon by the proposal are considered. Site-specific safeguards are provided to ameliorate the identified
potential impact.

6.1 Soils and landscape

6.1.1 Existing environment

Topography

The landscape surrounding Camden Valley Way is typical of the Cumberland Plain with rolling hills and
small creeks which run between the north-south aligned ridge lines. Camden Valley Way essentially runs
perpendicular to a series of ridges, and a number of watercourses are crossed by the road in the
associated valleys. Generally, vegetated ribbons flank the creeks in an otherwise grazing dominated
landscape.

Geology
Underlying geology is Triassic Wianamatta Group Shales. This geological unit includes shale, sandstone,
carbonaceous claystone, laminate and coal (Stroud et al. 1985). Quaternary Alluvium also occurs along
Bonds Creek at Leppington in the north (Jones and Clark 1991-Penrith 1:100 kilometre Geological Series
Sheet 9030), and along South/Wianamatta Creek at the south (Stroud et.al. 1985-Wollongong to Port
Hacking 1:100 kilometre Geological Sheet).

Soils
The higher areas, namely between South Creek and Rileys Creek, and between St Andrews Road and
Bonds Creek are typified by residual soils. Residual soils often have well-developed soil profiles. They
are typically stable and do not present an erosion hazard (Chapman & Murphy 1989).

The soils landscape map (refer to Figure 6.1) illustrates the location of the soil landscape groups that are
present along the length of the proposal.

Soils of the South Creek soil landscape group are present along the road corridor for a length of 240
metres at its crossing with Bonds Creek, and for 140 metres at South Creek. The landscape of these
areas is typified by floodplain on Quaternary Alluvium (alluvium, shale, sand and silt) in the Cumberland
Plain, which is relatively flat and consists of extensively cleared open forest. South Creek soils consist of
grey, yellow and brown chromosols (grey, red, brown podzolic soils), black and brown dermosols (prairie
soils) and tenosols (alluvial soils). Constraints within this soil landscape include localised seasonal and
permanent waterlogging, salinity hazards, foundation hazards, low fertility and widespread flood hazards.
Erosion hazards include localised sheet and gully erosion and widespread streambank erosion.
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The Second Ponds Creek and Menangle soil landscape groups are present for short periods, namely to
the north of South Creek, around Raby Road, and at the intersection with Park Road. These are
transferral soils which are generally deep. The landscape of these areas is typified by footslopes on
quarternary alluvium and colluvium/alluvium and Wianamatta Group shale (shale and colluvium). The
soils are brown and yellow sodosols (soloths), and red, brown and yellow chromosols and kurosols
(podzolic soils). Constraints within these soil landscapes include widespread seasonal waterlogging,
salinity hazards, foundation hazards, low fertility and localised flood hazards and permanent
waterlogging. Erosion hazards include widespread sheet, gully and streambank erosion.

For an approximate length of 1330 metres and of 570 metres between Raby Road and Cowpasture
Road (south), Camden Valley Way is flanked with soils of the Luddenham soil landscape group. The
landscape of these areas is typified by hills on Wianamatta Group bringelly shale (shale, sandstone-lithic
and siltstone/mudstone), with moderate slopes and extensively cleared woodland. The soils are red
kurosols and chromosols (red podzolic soils) on crests and slopes, red kandosols (red earths) on
sandstone members, brown sodosols (yellow solodic soils) on footslopes and lower slopes and brown
dermosols on siltstone/mudstone members. Constraints include localised steep slopes, mass movement
hazards, seasonal and permanent waterlogging, flood hazards, salinity hazards, low fertility and
widespread foundation hazards. Erosion hazards are widespread sheet erosion and localised gully
erosion.

The remaining land along Camden Valley Way belongs to the Blacktown soil landscape group. This
landscape is typified by low hills and rises on Wianamatta Group shale (shale, sandstone-lithic and
sandstone-quartz), with slight slopes covered by extensively cleared woodland. These soils 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. Constraints of this soil group include localised seasonal waterlogging, salinity
hazards, foundation hazards and low fertility. Erosion hazards include localised sheet and gully erosion.

The pH levels of the subsoil and topsoil for the majority of the corridor north of Raby Road are 4.3-4.9
(value/1000) (Australian Soil Resource Information System 2010). The pH levels of the subsoil and
topsoil south of Raby Road is generally 4.9-5.6 (value/1000). There is a small area were the Forest Lawn
Memorial Gardens Cemetery adjoins Camden Valley Way where the pH levels of the subsoil and topsoil
is less than 4.3 (value/1000).

South Creek is typified by grey, yellow and brown chromosols (grey, red, brown podzolic soils), black and
brown dermosols (prairie soils) and tenosols (alluvial soils).

Salinity

In 2002 the then Department of Infrastructure, Planning and Natural Resources conducted a study of the
salinity potential in Western Sydney. According to this dataset the vast majority of the subject section of
Camden Valley Way and the land adjoining it has a moderate salinity potential. This means that saline
areas may occur if risk factors change adversely. Steeper areas with moderate to high local relief and
well drained subsoils are at a lower risk of developing salinity. The soils are well-drained due to their
elevated position in the landscape. There is a good chance that the subject site has localised areas of
elevated, well-drained tertiary gravels (Camden Council 2007).

Areas of high salinity potential are present where the road crosses South Creek and Rileys Creek. These
are areas where soil, geology, topography and groundwater conditions predispose a site to salinity. Soils
in these landscapes have high clay content in the subsoils, low permeability and high run-on. Soil profiles
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may display signs of high salt concentrations at depth (ie greater than 0.5 metres). Salinity is most likely
to occur in lower slopes, foot-slopes, floodplains and creek lines on quaternary sediments where run-on
is high, resulting in seasonally high water tables and soil saturation.

A small area of known salinity has been identified where Camden Valley Way crosses South Creek. This
is an area where there is a known occurrence of saline soil, or where air photo interpretation and field
observations have confirmed more than one of: scalding, salt efflorescence, vegetation dieback, salt
tolerant plant species or waterlogging. Soil in the South Creek landscape has a high clay content in its
subsoil and is imperfectly to poorly drained.

Acid sulphate soils

A search of the Australian Soil Resource Information System database undertaken on 27 January 2010
shows that there is an extremely low probability of acid sulphate soils in the study area (Australian Soil
Resource Information System 2010).

Contaminated land
A desktop search of the NSW Contaminated Lands database undertaken on 21 January 2010 indicated
that there are no known cases of contaminated land on the site or in its immediate vicinity (DECCW
2010). Land along Camden Valley Way has been used for agricultural and recreational purposes and
there are currently two service stations along the route. As such there is potential for contamination to be
present.

6.1.2 Potential impacts

Construction
The undulating nature of the landscape in the vicinity of the proposal requires major earthworks in order
to provide an adequate vertical alignment for the proposal. The proposal would result in an estimated
236,000 cubic metres of cut material, however most of this material would be reused as fill on-site. About
33,800 cubic metres of this spoil may not be reused on-site (or could be used as landscaping where
appropriate).

The earthworks would result in the alteration of the existing topography through the construction of
embankments and cuts for the new roadway. These alterations are not considered to be major
alterations to the existing topography from a regional perspective, with the alterations to the topography
to only be noticeable in the direct vicinity of the proposal.

During construction, the following works 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:

 Vegetation removal.

 Excavation.

 Vehicle movements.

 Stockpiling.

 Landscaping.

 Rehabilitation of temporary stockpiles.
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The above activities would result in the exposure of soil, which would potentially result in erosion and
sedimentation issues such as degradation of water quality and sedimentation of waterways. To minimise
the impacts of erosion and sedimentation a series of sediment basins would be constructed (potentially
66, to be confirmed during detailed design), so that no sediment laden water leaves the site to generate
sedimentation issues off-site. These basins would be positioned to ensure minimal sediment leaves the
construction area. Water would be treated on-site (method of treatment would be assessed during
detailed drainage design) before being discharged off-site.

Excavation associated with the proposal would occur in moderate to high potential salinity areas. Salinity
has the potential to damage foundations of infrastructure including roads and bridges and would need to
be managed.

Soils may contain contaminants of concern to human health (that is to excavation workers and people
occupying the land in the vicinity of the site during excavation works). These include contaminants
identified and those undiscovered. While there are no registered sites on the DECCW contaminated sites
register within the proposal footprint, there are two service stations adjacent to the proposal. As such,
there is potential to encounter areas of contamination during construction.

Operation
Once areas that would be disturbed by construction have undergone rehabilitation the risk of erosion
would be minimised. The planting of deep-rooted trees would reduce the potential for urban salinity and
the culverts would be designed to prevent any scour.

6.1.3 Site-specific safeguards

The following safeguards would be implemented.

Pre-construction

 A Soil and Water Management Plan (SWMP) would be prepared as part of the Construction
Environmental Management Plan (CEMP) for the proposal prior to the commencement of
construction. The SWMP would address the RTA agreed ‘Code of Practice for Water Management’
and incorporate specifications outlined in the NSW Erosion and Sediment Control Handbook No. 2,
identify areas requiring management controls, include inspection and checklist sheets and be
reviewed by the RTA’s Environmental Officer, Sydney Region prior to commencement of works.

 The SWMP would include an Erosion and Sedimentation Control Plan and a maintenance schedule
for on-going maintenance of temporary and permanent sedimentation controls.

 Detailed geotechnical investigations would be carried out during detailed design.  This would also
provide additional information to make sure that the Upper Canal is not impacted or damaged by
construction in the vicinity of the Canal.

Construction

Topography

 Should stockpile sites occur on sloping land, sediment controls would be installed on the downhill
side of the stockpile to avoid the discharge of turbid runoff.



7221/19156/158260 Camden Valley Way upgrade between Cobbitty Road and Cowpasture Road
Review of Environmental Factors

Soil
 Works would be undertaken in accordance with the RTA’s specifications R44 Earthworks, and R50

stabilisation of earthworks.

 Where possible, clearing (including weed species) in areas prone to sheet flows would avoid ripping
and grubbing, so as to preserve the root mass to provide stabilisation as protection against erosion.

 Site stabilisation of disturbed areas would be undertaken progressively as stages are completed.
Batters would be stabilised using the appropriate ground cover.

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

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

 All stockpiles would be designed, established, operated and decommissioned in accordance with the
RTA’s Stockpile Management Procedures 2005.

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

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

Salinity

 Soil sampling would be undertaken in high-risk areas to determine 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).

 Revegetation would include planting of deep-rooted salt-tolerant native species to assist in reducing
the current potential for salinity in the locality.

 Native trees would be retained where possible to prevent exacerbation of urban salinity.

Contaminated land

 More detailed contamination investigations would be undertaken prior to construction.

 Dust generation would be minimised to limit potential for inhalation.

 Contact with soil and groundwater would be minimised.

 In the event that indications of contamination are 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.

 Persons involved in excavation and construction would wear appropriate personal protective
equipment.

 The Contractor would classify any excavation spoil under the relevant DECCW guidelines.

Operation
No site-specific safeguards are proposed during the operation of the proposal.
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6.2 Water quality, hydrology and drainage
An Initial Assessment of Drainage Requirements report was carried out by Lyall & Associates Consulting
Water Engineers on behalf of the RTA to assess requirements for drainage for the proposal. A full copy
has been included in Appendix E, and a summary is provided below.

The aim of the investigation was to develop a drainage strategy which provided a minimum 100 year ARI
level of flood immunity to the new section of road. A quantitative assessment was carried out as part of
the investigation to demonstrate the likely impacts of the road upgrade works on local flooding patterns
and the drainage lines into which the new pavement drainage system will discharge.

A range of measures have been recommended that are aimed at mitigating the assessed impacts of the
road upgrade works on local flooding patterns and the drainage lines into which the new pavement
drainage system would discharge. The following sections provide an overview of the drainage strategy
developed for Camden Valley Way, as well as the key findings of the investigation. Full details of the
investigation and its findings are contained in Appendix E.

6.2.1 Existing environment

Drainage

The four creek systems and the road chainages which define the catchment boundaries within the study
area are as follows:

 Cabramatta Creek System – Ch 0 to Ch 1550.

 Bonds Creek System – Ch 1550 to Ch 5850.

 Rileys Creek System – Ch 5850 to Ch 9250.

 South Creek System – Ch 9250 to Ch 10730.

Cabramatta Creek system
Runoff from several relatively small undeveloped catchments to the west of Camden Valley Way is piped
across the road corridor via six existing cross drainage structures. Stormwater discharging from these
cross drainage structures flows in an easterly direction towards a minor tributary of the north flowing
Cabramatta Creek about 300 metres to the east of the road corridor.

The main arm of Cabramatta Creek is located about two kilometres from the intersection of Camden
Valley Way and Bringelly Road. Cabramatta Creek drains in a north-easterly direction through the built-
up areas of Liverpool and contributes to flow in the Georges River.

Bonds Creek system
Camden Valley Way crosses the relatively wide flat floodplain of Bonds Creek west of the Sydney Water
Supply Canal. Bonds Creek flows north and is a tributary of Kemps Creek. The catchment of Kemps
Creek forms part of the Nepean-Hawkesbury system. The catchment area of Bonds Creek at the road
crossing 150 metres north of Cowpasture Road (south) is about 6.1 square kilometres.

Several relatively small catchments which contribute flow to the main arm of Bonds Creek upstream of
the road crossing also drain east across the road corridor between the Leppington shops and Heath
Road.
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Flooding conditions along the reach of Bonds Creek, which crosses the road corridor at Ch 2119, were
assessed as part of a flood study which was prepared for Liverpool City Council. The study showed that
the existing carriageway of Camden Valley Way has less than a 1 in 2 year average recurrence interval
level of flood immunity where it crosses the floodplain of Bonds Creek.

Camden Valley Way also crosses the upper reaches of a tributary arm of Bonds Creek between Ch 4080
and Ch 5910. Three relatively small catchments drain west towards the existing cross drainage located
between Ch 5307 and Ch 5610. Runoff from these catchments contributes to flow in the main arm of the
Bonds Creek tributary. The main east flowing arm crosses the road corridor at Ch 4860.

A fifth cross drainage structure is located at Ch 4630. This structure controls runoff from a relatively small
catchment east of the road corridor.

There are two relatively small catchments on the western side of the road corridor which drain to existing
cross drainage structures at Ch 5575 and Ch 5307. These catchments contribute to flow in an existing
drainage line which flows north along the eastern side of the road corridor. The existing drainage line
crosses to the western side of the road corridor at Ch 4856 continuing its north flow for about 180 metres
before crossing the local road, Park Street. The drainage line ultimately joins the main arm of Bonds
Creek north of Bringelly Road.

Rileys Creek system

Rileys Creek flows generally north-west and is a tributary of South Creek. The catchment of South Creek
forms part of the Nepean-Hawkesbury system. Existing cross drainage between Ch 5850 to Ch 9250
generally controls runoff from catchments which lie to the east of the road corridor.

The main arm of Rileys Creek crosses the road corridor at Ch 7318. A second culvert system, which acts
as a relief for floodwaters which bypass the inlet to the culverts on the main arm, is about 135 metres to
the north at Ch 7183.

The land to the east of the road corridor forms part of the Camden Lakeside Redevelopment area and
several flood study investigations have been carried out to define flood behaviour in this area.

Based on correspondence received from Camden Council as part of the investigation for this REF, it is
understood that a peer review of the original study for the redevelopment area (Cardno 2008) has been
carried out, and that it was agreed that a peak 1 in 100 year average recurrence interval flow rate of 42.9
cubic metres per second be adopted for defining peak flood levels immediately upstream of Camden
Valley Way.

Several existing dams are located in the golf course, the largest of which is located immediately to the
east (upstream) of the cross drainage structures at Ch 7183 and Ch 7318. A review of survey data
shows that the main arm of Rileys Creek discharges directly to the large dam at its southern end.

The spillway of the dam is immediately adjacent to the cross drainage structure at Ch 7318 and is about
30 metres in length.

Two relatively small catchments drain to existing cross drainage which are located to the south of the
main arm of Rileys Creek at Ch 8828 and Ch 9025.  These two catchments drain to an existing dam
which is located on the eastern (upstream) side of the road corridor.  No details are available on the
outlet or spillway arrangement of the existing dam, however, two relatively small pipes were observed
discharging from the dam opposite the existing cross drainage structures.
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South Creek system
Camden Valley Way crosses the upper reaches of the South Creek system. The catchment area to the
east (upstream) of the road corridor has been cleared for pastoral use and is 5.1 square kilometres in
area. The existing carriageway is elevated above the floodplain of South Creek, with flows conveyed
through the road embankment via a culvert for storms up to the 1 in 100 year average recurrence
interval.

The planned ‘Turner Road Precinct’ is located on the eastern (upstream) side of the road corridor, in the
upper reaches of the South Creek system and is about 536 hectares in area.  Peak flow estimates at
Camden Valley Way for the 2 and 100 year average recurrence interval are 14.7 m3/s and 57.4 m3/s,
respectively.

Four relatively small catchments drain to existing cross drainage which are located to the north of the
main arm of South Creek between DRC 9308 and DRC 10087. Three of the four catchments lie to the
east of the road corridor, where they fall within the limits of the planned Turner Road Precinct.

Sydney Water Supply Canal

The Upper Canal system was constructed between 1880 and 1888, to transfer water from dams
constructed to supply water for Sydney, as the population began to expand at a rapid rate. Water from
the Upper Nepean dams is transferred to Prospect Water Filtration Plant via the Upper Canal, which is
an open conduit for much of its 64 kilometre length. The canal is still in operation today, providing
approximately 600 megalitres of water per day to Sydney.

The Sydney Catchment Authority monitors water quality in the Upper Canal and at the inflow points to
the water filtration plants. This monitoring helps to ensure that the quality of raw water supplied to
customers meets agreed standards.

The Sydney Catchment Authority monitors the levels of a number of contaminants in raw water that may
be difficult to remove during conventional water treatment. Guidelines for raw water are drawn from the
Australian Drinking Water Guidelines and include specific pesticides, heavy metals, chemicals and
radiological substances. Raw water quality is required to meet levels specified in the Australian Drinking
Water Guidelines for health-related characteristics (SCA 2009).

Peak flows
Table 6.1 provides a summary of the peak flows for the existing cross drainage infrastructure. The flows
referred to in this table illustrate local catchment flows and do not include bypass flows from adjacent
cross drainage structures.

Table 6.1 Peak flows at existing cross drainage

Peak flows (m³/s) (to two decimal places)Design road chainage Catchment
area (ha)

1 year ARI 5 year ARI 20 year
ARI

100 year
ARI

Extreme
flood

40 8.9 0.39 0.95 1.6 2.6 13

305 33.9 1.2 2.8 4.7 7.5 38

947 1.6 0.09 0.23 0.39 0.62 3.1

1235 2.7 0.15 0.36 0.60 1.0 5.0
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Peak flows (m³/s) (to two decimal places)Design road chainage Catchment
area (ha)

1 year ARI 5 year ARI 20 year
ARI

100 year
ARI

Extreme
flood

1386 1.5 0.09 0.21 0.36 0.58 2.9

1501 1.8 0.11 0.26 0.44 0.70 3.5

2070 8.2 0.36 0.87 1.5 2.4 12

2119 (Bonds Creek) 614 11.1 26.9 45.3 72.8 364

2725 26.6 1.0 2.4 4.1 6.5 33

3406 9.4 0.41 1.0 1.7 2.7 14

3636 3.1 0.17 0.40 0.67 1.1 5.5

3956 2.9 0.16 0.38 0.63 1.0 5.0

4046 (Heath Road) 0.67 0.04 0.11 0.18 0.29 1.5

4630 6.6 0.31 0.75 1.3 2.0 10

4860 34.1 1.2 2.8 4.7 7.6 38

5307 8.6 0.38 0.92 1.5 2.5 13

5575 1.4 0.09 0.21 0.35 0.57 2.9

5610 (George Street) 1.8 0.10 0.24 0.41 0.66 3.3

6066 3.1 0.17 0.40 0.68 1.1 5.5

6298 3.3 0.17 0.42 0.71 1.1 5.5

6509 2.5 0.14 0.33 0.56 0.91 4.6

6856 89.2 2.6 6.3 10.6 17.0 85

7183 25.9 1.0 2.3 4.0 6.4 32

7318 (Rileys Creek) 298 6.9 16.7 28.0 45.0 225

7759 (Deepfields Road) 0.47 0.03 0.08 0.14 0.22 1.1

8044 0.05 0.00 0.01 0.02 0.02 0.1

8220 0.65 0.04 0.11 0.18 0.29 1.45

8258 (Catherine Field
Road)

0.49 0.03 0.08 0.14 0.23 1.15

8828 10.0 0.44 1.1 1.8 2.9 14.5

9025 6.7 0.31 0.76 1.3 2.1 10.5

9308 (Springfield Road) 3.2 0.17 0.41 0.70 1.1 5.5

9329 2.6 0.14 0.35 0.59 1.0 5

9510 10.3 0.45 1.1 1.9 3.0 15
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Peak flows (m³/s) (to two decimal places)Design road chainage Catchment
area (ha)

1 year ARI 5 year ARI 20 year
ARI

100 year
ARI

Extreme
flood

9737 8.5 0.38 0.91 1.5 2.5 12.5

10510 (South Creek) 512 10.4 25.1 42.2 67.8 339

Note: ARI = average recurrence interval

Water quality

Currently Camden Valley Way does not contain any formal kerb or guttering and therefore potentially
polluted run off from the road runs in to neighbouring drainage lines and creeks.

The majority of the subject section of Camden Valley Way is within the Hawkesbury-Nepean catchment.
Management of potential water pollution is vital given the significance of this river system. The
Hawkesbury-Nepean River system supports 800,000 people in over 20 local government areas and
underpins significant agricultural activity (Camden Council 2007). Recreation and tourism are also major
industries of the river, attracting over 10 million visits per year (Hawkesbury-Nepean Catchment
Management Authority 2010).

There are several sources of pollution in South Creek. For example, the sewage treatment plant at St
Marys (downstream from Camden Valley Way) discharges tertiary treated sewage into South Creek
(Blacktown City Council 2006). Tertiary treatment is the final stage of sewage treatment that helps to
achieve higher water quality with disinfection. The quality of the water in South Creek is usually poor due
to urban and farmland runoff (containing nutrients, sediment and heavy metals) and treated sewage
released from the three sewage treatment plants in the area (St Marys, Riverstone and Quakers Hill).

There is limited water quality data available for Bonds Creek and Rileys Creek. However, during the
ecology site inspection (8 September 2009), Rileys Creek was noted as being dry in some locations on
the eastern side of Camden Valley Way, or otherwise, not flowing and turbid. Bonds Creek was noted as
having a low flow and being slightly turbid (see Appendix I of Appendix E).

6.2.2 Potential impacts

Construction
The proposed construction activities can potentially degrade water quality within surrounding waterways,
both in the immediate area and downstream. During construction, pollutants such as sediment, soil
nutrients and construction waste have the potential to enter drainage lines, creeks and the water supply
canal, particularly during high rain events. Spillage of fuel during refuelling and leakage of hydraulic and
lubricating oil from plant and equipment or rinse water from plant washing and concrete slurries would
also have the potential to enter drainage lines.

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

 Fluctuations in the stream flow characteristics.

 Increased sediment load and organic matter resulting in adverse impacts to benthic fauna.

 Reduction in photosynthetic productivity of water bodies from increasing turbidity.
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 Reduction in channel habitat from sediment deposition.

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

 Gross pollutants entering receiving creeks.

 Declining water quality from the influx of man-made substances affecting the aquatic ecology.

It is therefore necessary to collect construction water run off from the site to prevent sedimentation of
surrounding waterways and, in particular, the Sydney Water Supply Canal. The bridge over the Sydney
Water Supply Canal would comprise pre-cast concrete girders and a cast in-place concrete bridge deck.
The bridge abutments are set back from the canal, which would assist in preventing any sediment,
concrete or other construction materials entering the canal.  The abutments constructed would be
capable of being upgraded to a six-lane road in the future.  This would minimise the need for additional
work in the vicinity of the canal.  Appropriate work practices would be implemented to ensure Sydney’s
water supply is not contaminated by construction activities in the vicinity of the Sydney Water Supply
Canal.

Preliminary investigations into sediment retention basins has indicated that 66 basins would potentially
be required to effectively manage run off during the construction phase of the proposal. This number
could potentially be reduced during design and the sizing and location of basins may also evolve during
detailed design.

The location and sizing requirements for the temporary sediment retention basins would be based on the
guidelines and procedures set out in the publication entitled Soils and Construction – Managing Urban
Stormwater Volume 1 (Landcom, 2004) and Volume 2 (DECC, 2008).

Operation

The investigation into the impact the road upgrade would have on flows in the receiving drainage lines
was undertaken using the DRAINS computer modelling software. DRAINS is a simulation program which
converts rainfall patterns to stormwater runoff and routes flows through networks of pipes and channels.
It develops hydrographs and calculates hydraulic grade lines throughout the drainage network, enabling
users to analyse the magnitude of overflows and stored water for established drainage systems. The
detailed drainage plans as outlined in Appendix E have been designed using this program.

The assessment of drainage requirements for Camden Valley Way was based on peak flow estimates for
present day conditions, with consideration given to the impact of climate change. Table 6.2 provides a
summary of peak flows at each of the drainage lines impacted by the proposal under post-construction
conditions. The values in parentheses () describe the corresponding flows under pre-construction
conditions.

Table 6.2 Peak flow rates under post-construction conditions (m3/s)

Design storm frequencyLocation (type of drainage)

2 year ARI 5 year ARI 10 year
ARI

20 year
ARI

100 year
ARI

Cabramatta Creek system

Ch 1386 (XD) 0.179
(0.265)

0.407
(0.579)

0.502
(0.801)

0.631
(1.05)

0.796
(1.33)
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Design storm frequencyLocation (type of drainage)

2 year ARI 5 year ARI 10 year
ARI

20 year
ARI

100 year
ARI

Ch 1235 (XD + PD) 0.479
(0.393)

0.945
(0.862)

1.12
(1.02)

1.38
(1.25)

1.75
(1.71)

Outflow from existing dam no. 1 0.619
(0.644)

1.23
(1.28)

1.51
(1.58)

1.93
(2.1)

2.47
(2.97)

Outflow from existing dam no. 2 2.02
(1.97)

4.32
(4.23)

5.74
(5.63)

7.96
(7.87)

12.5
(12.5)

Ch 947 (XD) 0.103
(0.173)

0.231
(0.367)

0.304
(0.47)

0.42
(0.631)

0.578
(0.846)

Outflow from existing dam no. 3 2.9
(2.97)

6.14
(6.25)

8.05
(8.27)

11
(11.3)

16.8
(17.2)

Ch 305 (XD + PD) 1.59
(1.47)

3.29
(3.06)

4.45
(4.53)

5.93
(4.83)

9.51
(7.1)

Tributary arm of Cabramatta Creek 4.89
(4.91)

10.3
(10.2)

13.5
(13.8)

17.2
(16.6)

25.7
(24.1)

Bonds Creek system

Ch 1551 (XD + PD) 0.147
(0.147)

0.318
(0.323)

0.421
(0.399)

0.583
(0.42)

0.801
(0.442)

Ch 3956 (XD + PD) 0.506
(0.536)

0.959
(1.07)

1.15
(1.3)

1.41
(1.6)

1.78
(2.03)

CH 3636 (XD) 0.263
(0.346)

0.601
(0.755)

0.799
(0.841)

1.01
(0.906)

0.982
(1.3)

Ch 3406 (XD + PD) 0.905
(0.725)

1.8
(1.54)

2.35
(2.14)

3.19
(3.08)

4.69
(4.57)

Ch 2725 (XD + PD) 1.39
(1.23)

2.68
(2.53)

3.5
(3.39)

4.71
(4.52)

7.43
(7.31)

Ch 2119 (XD + PD) 9.13
(9.09)

21.7
(21.8)

31.1
(31.1)

43.6
(43.6)

74.6
(74.7)

Ch 5575 (XD + PD) 0.349
(0.324)

0.644
(0.51)

0.782
(0.534)

0.962
(0.569)

1.22
(0.685)

Ch 5307 (XD) 0.549
(0.576)

1.12
(1.35)

1.49
(1.84)

2.09
(2.66)

3.01
(4)

Ch 4860 (XD + PD) 2.49
(2.45)

4.99
(4.9)

6.43
(6.31)

8.56
(8.09)

13.2
(12.2)

Inlet to Park Street culvert 2.61
(2.79)

5.3
(5.23)

6.92
(6.73)

8.91
(8.41)

13.6
(12.6)

Ch 4630 (XD + PD) 0.596
(0.433)

1.05
(0.872)

1.33
(1.13)

1.74
(1.83)

2.64
(3.25)

Downstream confluence 3.08
(3.22)

6.07
(6.04)

7.94
(7.68)

10.2
(10)

15.3
(15.4)
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Design storm frequencyLocation (type of drainage)

2 year ARI 5 year ARI 10 year
ARI

20 year
ARI

100 year
ARI

Rileys Creek system

Ch 6066 (XD) 0.424
(0.499)

0.923
(0.948)

1.23
(1.2)

1.59
(1.61)

2.19
(2.18)

Ch 6298 (XD + PD) 0.533
(0.323)

0.97
(0.824)

1.23
(1.14)

1.62
(1.49)

2.12
(1.85)

Downstream of Dwyer Road culvert 1.25
(1.23)

2.49
(2.58)

3.23
(3.3)

4.23
(4.39)

6.19
(6.4)

Ch 6509 (no outlet – post) 0
(0.279)

0
(0.37)

0
(0.386)

0
(0.482)

0
(0.652)

Downstream of existing dam 1.42
(1.68)

2.71
(3.4)

3.46
(4.3)

4.64
(5.6)

6.75
(8.04)

Ch 6865 (PD) 0.633
(-)

1.1
(-)

1.32
(-)

1.62
(-)

2.15
(-)

Ch 6856 (XD + PD) 2.52
(2.44)

5.74
(5.71)

7.7
(7.68)

10.6
(10.5)

18.2
(18)

Rileys Creek (XD + PD) Discharge PD to inbank area of main arm and flood runner on Riley
Creek on western side of the road corridor

Ch 9025 (XD + PD) 0.43
(0.448)

0.908
(0.94)

1.2
(1.24)

1.66
(1.73)

2.6
(2.69)

Ch 8828 (XD + PD) 0.881
(0.714)

1.77
(1.54)

2.28
(2.02)

3.13
(2.82)

4.67
(4.22)

South Creek system

Ch 9510 (XD + PD) 0.716
(1.26)

1.5
(1.36)

2.01
(1.46)

2.64
(1.85)

4.26
(2.97)

Outflow from existing dam opposite Ch
9520

1.12
(1.74)

2.27
(2.28)

3
(2.73)

4.16
(3.67)

6.35
(5.51)

Outflow from existing dam opposite Ch
9690

1.3
(1.95)

2.62
(2.7)

3.49
(3.29)

4.84
(4.47)

7.47
(6.81)

Ch 9737 (XD) 0.347
(0.39)

0.784
(0.913)

1.05
(1)

1.39
(1.36)

2.22
(2.32)

Ch 10510 (PD – northern bank) 0.413
(-)

0.624
(-)

0.746
(-)

0.935
(-)

1.28
(-)

Ch 10510 (PD – southern bank) 0.373
(-)

0.554
(-)

0.659
(-)

0.823
(-)

1.19
(-)

Ch 10510 (XD + PD) 7.63
(7.08)

17.1
(16.9)

24.3
(24.3)

34
(34)

58.8
(58.7)

Note: XD = Cross drainage PD = Pavement drainage
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Cross drainage

Cabramatta Creek system

Analyses show that the adoption of the proposed culvert arrangement would result in flooding of the
upgraded road should the culverts experience greater than a 25 per cent reduction in waterway area as a
result of a partial blockage by debris or sediment. A much larger structure would be required should
flooding of the road need to be prevented for a 50 per cent reduction in waterway area.

There is a concern that the increased flows would adversely impact the existing rural residential homes
which are located immediately downstream of the cross drainage structure.  Further drainage
investigations would be carried out during the detailed design stage and impacts to properties would be
further investigated.

Overall impacts to the hydrology within the Cabramatta Creek system would be minimal, with detailed
design of the drainage system to minimise the level of flows.

Bonds Creek system

Analyses have demonstrated that raising the road above existing levels at the location where it crosses
the floodplain of Bonds Creek would exacerbate flooding conditions external to the road corridor. For
example, the proposed culvert arrangement would result in a 100 millimetre increase in peak flood levels
immediately upstream of the road corridor, reducing to a 40 millimetre increase about 100 metres
upstream of the road corridor, where an existing dwelling is located on the right overbank of the creek.
The resulting peak 1 in 100 year average recurrence interval flood level of 79.9 metres Australian Height
Datum (AHD) at the property is 740 millimetres below the floor level of the existing dwelling. Modelling
shows that, should the upgraded culverts experience a 50 per cent reduction in waterway area, this
would be reduced to about 470 millimetres for the existing dwelling, which is located on the right bank of
the creek.

During detailed design, the RTA would need to consult with Liverpool City Council and affected land
owners regarding the impact the proposal would have on both existing and future development in the
vicinity of the Bonds Creek crossing.

A drainage channel would need to be constructed along the eastern side of the road corridor, north of the
Bonds Creek crossing. The drainage channel would intercept overland flow which approaches the road
corridor from the east, and divert it to the inlet of the new cross drainage structure on Bonds Creek. If a
grass-lined channel with 1V:4H side slopes were to be adopted, then it would need to be about six
metres in width in order to convey the peak 1 in 100 year average recurrence interval flow of 2 m3/s.

Rileys Creek system

A cross drainage structure with a smaller diameter piped crossing would be provided to maintain
environmental flows in the main arm of Rileys Creek.

Due to the road alignment being shifted to the eastern boundary of the road reserve at this location,
major works would be required in the adjacent golf course in order to reconfigure the outflow
arrangement of the existing dam. This would involve relocating the spillway to the northern end of the
dam and infilling the existing spillway where it borders the road corridor.

Major inlet and outlet works, including scour protection measures, would need to be constructed at both
the inlet and outlet of the new cross drainage structure.



8221/19156/158260 Camden Valley Way upgrade between Cobbitty Road and Cowpasture Road
Review of Environmental Factors

More detailed hydrodynamic investigations would be undertaken during the detailed design phase to
determine the appropriate height of the road in order to not raise flood levels upstream of the road
corridor, as well to assess whether the proposal would adversely affect outflows from the dam.

Measures would also have to be implemented to prevent adverse impacts on the new road pavement
results from the possible seepage of water from the smaller golf course dam, which is located to the
north of the cross drainage structure.

Both options would provide a 1 in 100 year average recurrence interval level of flood security to the
upgraded section of road under unblocked conditions. However, flooding of the roadway would result if
the cross drainage structures experience a partial blockage during a flood of this magnitude.

South Creek system

The existing road is currently greater than 1 in 100 year average recurrence interval, hence no upgrade
of the existing cross drainage structures is required, other than to extend the existing culverts beneath
the widened section of carriageway.

Given that the existing road surface is about eight metres above the invert level of the creek, it may be
considered prudent to provide additional waterway area to limit depths of flooding upstream of the road
corridor should a partial blockage of the cross drainage structure occur. Detailed design of the drainage
system would seek to minimise the impacts of peak flows in this area.

Pavement drainage

Cabramatta Creek system

Two discharge locations are proposed for the pavement drainage in the Cabramatta Creek system.

The first outlet would discharge to the existing dam located on the eastern side of the road corridor,
downstream of the upgraded cross drainage structure at Ch 1235.  It is envisaged that an inline gross
pollutant trap could be located adjacent to the southbound carriageway and the pavement drainage
system routed south along the toe of the batter to the existing dam.  Alternatively, a trash rack could be
incorporated into the outlet of the pavement drainage system, provided access to the structure can be
incorporated into the design of the road upgrade.  This would be determined during detailed design.

Peak flows downstream of the pipe outlet would not be increased significantly as a result of the proposal.

The second outlet would discharge to the eastern (downstream) side of the upgraded cross drainage
structure located at Ch 305.  Peak flows at this location would increase by up to 34 per cent in a 1 in 100
year average recurrence interval event, potentially impacting existing development.

A detention basin, in combination with a diversion channel, is recommended as part of the pavement
drainage strategy at this location and would be subject to further investigation during the detailed design
phase.

It is estimated that an area of about 3500 square metres (70 x 50 metres) is required for the detention
basin.  An easement of about 10 metres width and 110 metres length would be required in which to
construct the diversion channel east of the road corridor.

Detailed design would involve further flood investigations, incorporating appropriate design measures so
the proposal (including the detention basin and channel works) does not have an adverse impact on
existing development.
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Bonds Creek system

All pavement drainage in this section would be directed to the proposed cross drainage structures, with
runoff from the road surface being diverted away from the Sydney Water Supply Canal. The pavement
drainage system would also intercept and divert any spill resulting from an incident away from the
Sydney Water Supply Canal.

Existing low lying development is at risk of being adversely impacted upon by the proposal downstream
of the cross drainage structure located at Ch 2725. Therefore, channel works are likely to be required in
the downstream property as well as an upgrade of the existing culvert which is located beneath the
access driveway into the property. These works would need to be designed to ensure peak flood levels
in the property are not increased as a result of the proposal.

The drainage lines into which the pavement drainage system discharges south of Denham Court Road in
the Bonds Creek catchment (eastern side only) are likely to undergo change as part of planned
development in this area. Any future development in this area would therefore need to manage the flow
of water discharging from both the pavement and cross drainage of Camden Valley Way.

The road upgrade would result in an increase in peak flows downstream of the existing cross drainage
structure located at Ch 5575. Stormwater discharging to this area would spread out and flow at relatively
shallow depths across the adjacent grassed area, where it would then join flow in a tributary arm of
Bonds Creek, which is located approximately 150 metres to the east of the road corridor.

The capacity of the existing culvert beneath Park Street west of the road corridor would be slightly
reduced as a result of the proposal (because peak flows at the inlet to the existing cross drainage would
be increased slightly as a result of the proposal). To prevent nuisance flooding in the properties which
border the western side of the sag in the road, the pavement drainage system would need to be piped
west along the northern side of Park Street where it should then discharge to the existing drainage line.

Rileys Creek system

The pavement drainage scheme in this section of the proposal would be directed to reduce the impact of
the proposal on the surrounding areas.

The pavement drainage system that controls runoff from the section of road which runs south of Raby
Road to the proposed crest at Ch 8500 would discharge directly to the main arm of Rileys Creek on the
western (downstream) side of the road corridor.

Analysis of the receiving drainage line at Ch 8828 indicates that an increase in flow would occur over the
full range of storm events. The discharge of pavement runoff at this location would increase the number
of days flow is experienced in the existing drainage line. This is because an existing dam located on the
eastern (upstream) side of the road corridor presently intercepts all of the runoff which approaches the
road corridor from the upslope catchment, and flow in the downstream drainage line is only experienced
during periods when the dam is full. This has the potential to ‘wet-up’ the adjacent right overbank area
where existing development is located.

An upgrade of the existing drainage line downstream of the cross drainage structure at Ch 8828 would
be required to mitigate the impacts of the increase in flow.  Channel works would need to extend about
160 metres to the west of the road corridor where the drainage line presently discharges to an existing
farm dam.  The RTA would need to undertake consultation with the landowner to carry out the works on
this land.  The RTA would also need to check whether an easement is required along the length of the
upgraded channel.
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South Creek system

The concept drainage scheme in this section of the proposal would be designed to reduce the flooding
impact of the proposal on the surrounding areas. This would be directed to outlets with appropriate
capacity along Camden Valley Way.

Modelling undertaken shows that the peak flows in the existing drainage line downstream of Ch 9510
would be increased by up to 10 per cent for storms of 10 year average recurrence interval or greater.

Although there is no space available to construct a detention basin adjacent to the road corridor, it may
be feasible to reconfigure one of the existing dams which have been constructed by the adjacent
property owners as a detention basin. The reconfigured dam would need to control runoff from the road
corridor as well as the relatively large semi-rural catchment which also contributes flow to the existing
drainage line. Therefore the detention basin would need to be much larger than required to control simply
the runoff from the road corridor. The RTA would need to undertake a more detailed flood study
investigation during the detailed design phase to determine the best drainage option at this location.

Water quality

Despite the substantial increase in hard surfaces draining ultimately into the surrounding waterways, the
proposal has been designed such that there would be no substantial impact upon water quality during
the operation of the proposal. The prediction of increased traffic flows over time would naturally result in
a higher output of pollutants. However the pavement drainage has been designed to direct water away
from sensitive areas.

Gross pollutant traps would be incorporated in the pavement drainage system at locations where it
discharges to the receiving drainage lines. Measures aimed at reducing the potential for scour to occur in
the receiving drainage lines would also be incorporated in the design of the pavement drainage system.

There would be the potential for accidental spills during operation of the proposal, resulting in pollutants,
such as fuels and oils, entering the surrounding aquatic environment. During operation of the existing
road there have been no reported incidents involving accidental spillage of pollutants. The risk of
accidental spills resulting from the operation of the proposal is therefore considered minimal.

Overall water quality is not considered to be substantially decreased due to the operation of the proposal.

The proposal would be undertaken in line with RTA’s Code of Practice for Water Management and the
RTA's Water Policy.

Sydney Water Supply Canal

Without the implementation of appropriate safeguards, potential exists for pollutants to enter the canal
during construction and operation of Camden Valley Way.

The construction methodology would be designed to prevent spills, contaminants and sediment entering
the canal.  Sydney Catchment Authority would also be consulted regarding the construction methodology
at this location.

The concept designs of the road pavement and bridge have been designed to channel runoff into the
pavement drainage system to prevent oils and other pollutants entering the canal. No additional
stormwater would be allowed in the canal. There are no scuppers along the bridge and the bridge is on a
gradient to assist in capturing surface run-off and diverting it away from the canal. This would prevent the
entry of any accidental spill entering the canal.
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The concept design provides safety screens to prevent objects from being thrown into the canal. Design
features incorporated to prevent surface run-off and spills from entering the canal are discussed in
Section 3.3.1.  The bridge abutments would be freestanding of the canal structure and no part of bridge
would exert load to the canal.

SCA would continue to be consulted during detailed design for acceptance of proposed measures for
prevention any spills or pollutants entering the canal. Appropriate safeguards for managing water quality
are provided in Section 6.2.3.

6.2.3 Site-specific safeguards

Detailed design

 The proposal would be undertaken in line with RTA’s Code of Practice for Water Management and
the RTA's Water policy.

 Further investigations into the drainage scheme for the proposal would be undertaken during detailed
design to minimise the impacts of the proposal on local flooding conditions. Recommendations
identified in Initial assessment of drainage requirements: Camden Valley Way Upgrade – Bringelly
Road to Cobbitty Road (Lyall and Associates 2010) would be implemented where possible.

 Further investigations into the number, positioning and sizing of temporary and permanent sediment
retention basins would occur during detailed design. The location and sizing requirements for the
temporary sediment retention basins would be based on the guidelines and procedures set out in the
publication entitled Soils and Construction – Managing Urban Stormwater Volume 1 (Landcom,
2004) and Volume 2 (DECC, 2008).

 The feasibility of including stormwater/pollutant treatment into the proposal drainage system would
be further investigated during detailed design.

 Sydney Catchment Authority would continue to be consulted during detailed design in regard to
suitable pollution prevention for the Sydney Water Supply Canal.

 The RTA would consult with Liverpool City Council regarding the impact of the proposal on both
existing and future development in the vicinity of the Bonds Creek crossing.

 The RTA would consult with affected landowners identified in Appendix E regarding the potential
drainage and flooding impacts and mitigation measures.

Construction
 A Soil and Water Management Plan would be developed for the proposal.

 A site-specific Management Plan would be developed for works on the bridge over the Sydney Water
Supply Canal and be incorporated into the CEMP.  This would detail all water quality protection
measures to be implemented during construction, including the incident emergency spill plan.  The
Sydney Catchment Authority would be given the opportunity to review the Management Plan for
works on the bridge over the Sydney Water Supply Canal.

 Construction works are to be undertaken in line with RTA’s Guideline for Construction Water Quality
Monitoring.

 The control of run off during the construction phase would be managed through the construction of
temporary sediment retention basins which would collect water from disturbed areas preventing it
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from discharging into the surrounding area.  The final location of these has not been determined.
Should the location of these be outside the current assessment footprint, further assessment may be
required.

 An incident emergency spill plan would be developed and incorporated into the CEMP. The plan
would include measures to avoid spillages of fuels, chemicals, and fluids onto any surfaces or into
any adjacent/nearby waterways and emergency response plan. An emergency spill kit would be kept
onsite at all times.

 In the event of an incident the DECCW would be notified of any incidents resulting in environmental
harm as per Part 5.7 of the POEO Act.

 All staff would be inducted into the incident emergency procedures and made aware of the location
of where the emergency spill kits would be kept.

 Should a spill occur during construction, the incident emergency spill plan would be implemented,
and the RTA Regional Environmental Adviser Sydney Region contacted. Incidents and spills
potentially affecting the Sydney Water Supply Canal would also be reported to the Sydney
Catchment Authority’s incident notification hotline.

 All fuels, chemicals, and liquids would be stored at least 50 metres away from any waterways or
drainage lines and would be stored in an impervious bunded area within the compound site.

 The refuelling of plant and maintenance of machinery would be undertaken in impervious bunded
areas within the compound 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.

 Machinery would be checked daily to ensure there is no oil, fuel or other liquids leaking from the
machinery.

Operation

 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).

6.3 Air quality

6.3.1 Existing environment

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

Air quality is highly dependent on the processes of wind, temperature inversions and rainfall. Warm to
hot summers and cool to mild winters typify the climate of the subject area. The intervening terrain
between the subject site and the seaboard affects the frequency of cooling sea breezes in the summer
and relatively small and seasonal ranges in temperature. These climatic factors mean that the Camden
area is drier than coastal areas of Sydney and experiences frosts in the cooler months (Camden Council
2007).
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Sydney’s southwest region tends to collect air pollutants from the surrounding region because of the
daily pattern of air flow in the Sydney basin.

Based on the Regional Pollution Index provided by the DECCW air quality monitoring program,
measures of ozone and nitrogen dioxide concentrations have been measured at Camden Airport twice
daily and averaged out.

Figure 6.2 indicates that there have been a consistently low number of high regional pollution index days
since the high level recorded in 1997/98. High pollution levels represent a value of 50 or above on the
regional pollution index.
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Figure 6.2 Number of high regional pollution index events in southwest Sydney (1997 to 2006)

Source: Camden Council 2007

6.3.2 Potential impacts

Construction

During construction of the proposal the 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
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.

Any potential dust impacts would be short-term and limited during the construction period.

Trucks travelling over exposed ground may generate dust and may track mud onto the existing
pavement which may result in silted runoff during rain periods and dust during dry windy periods.

Emissions from construction traffic would also contribute to air quality impacts. However, the very small
proportion of construction traffic compared to existing traffic volumes on Camden Valley Way would
make this contribution relatively insignificant.
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Operation
The proposal has been designed to increase the carrying capacity of Camden Valley Way to suit current
volumes of traffic as well as forecast traffic growth resulting from likely future urban expansion. This
increase in traffic would have the potential to impact on local air quality through vehicle emissions.

There are a number of measures provided as part of this proposal that aim to help alleviate the additional
emissions from increased private motor vehicle use. The proposal incorporates public transport facilities
such as bus stops and bus priority lanes which support the efficiency, and therefore increase the
attraction, of bus travel. The proposal also incorporates a shared pedestrian and cycle pathway which
provides a healthy and non-polluting means of transport for users of Camden Valley Way. Provision for
pedestrians and cyclists was previously poor along this route.

6.3.3 Site-specific safeguards

Construction

 An Air Quality Management Plan would be prepared prior to the commencement of works and
incorporated into the CEMP.

 The NSW DECCW dust suppression goals would be applicable to the works. The goals stipulate that
the maximum total dust deposited would be no more than four grams per square metres per month
over a twelve month period but that there would not be more than two grams per square metres per
month increase in dust deposition.

 Any stockpiles and general areas with the capacity to cause dust would have site-specific safeguards
implemented such as water spraying, compaction or progressive revegetation or stabilisation with
cover crops to suppress dust emissions.

 Construction equipment would be properly maintained to ensure exhaust emissions comply with the
POEO Act.

 Should wind reach a level where dust cannot be controlled then that activity would cease.

 Rehabilitation or stabilisation of disturbed surfaces would be undertaken as soon as possible.

Operation

No operation safeguards are proposed.

6.4 Aboriginal heritage
An Aboriginal Archaeological Survey Report was undertaken by Kelleher Nightingale Consulting on
behalf of the RTA, to assess the Aboriginal heritage impacts of the proposal.  A full copy has been
included in Appendix F and is summarised in this section.

6.4.1 Existing environment

An Aboriginal Heritage Information Management Systems search was undertaken to identify any known
sites within or immediately adjacent to the study area. A total of 137 sites are recorded within a 60
squared kilometre area around the site. This search identified sites at the Camden Lakeside Golf Course,
Denbigh Homestead, East Leppington, El Caballo Blanco, Camden Valley Way Golf Course and
Gledswood Estate, which are situated close to or within the road corridor.
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Field surveys
Field surveys were undertaken between Monday 7 September and Thursday 10 September 2009 by
Kelleher Nightingale representatives. They were accompanied by a representative of Tharawal Local
Aboriginal Land Council and Cubbitch Barta Native Title Claimants Aboriginal Corporation on all four
days.

The entire route of the concept design was inspected on foot for both sides of Camden Valley Way,
10.635 kilometres each side, with an estimated coverage area between 26,782 m2 and 44,637m2. Six
previously recorded heritage items were re-inspected. Areas of ground surface visibility along the route
were targeted for close inspection, including vehicle tracks, driveways, stock tracks, sheet wash erosion
scours and creek bank exposures. Large mature trees and dead trees were inspected for Aboriginal
scars. Eight additional aboriginal heritage items were identified during the survey making a total of 14
items within or immediately adjacent to the concept design corridor. A list of heritage sites and their types
are given in Table 6.3. The majority of sites are open artefact scatters or isolated artefacts with two
scarred trees. Locations of these sites are provided in Appendix F, which due to the sensitive nature of
this information will not be publicly displayed.

The following significance assessment can be made in relation to the 14 sites located within the study
area:

 Sites LP1, LP3 and LP4 were assessed as having low archaeological significance. This assessment
was based on site contents (isolated occurrences or low number of artefacts) in disturbed context
with poor condition, and site integrity (eg soil intactness, extent of previous land use disturbance),
resulting in low archaeological potential. Specifically, sites LP1 and LP3 are single artefacts in a
disturbed context, while site LP4 comprises two artefacts in a disturbed context.

 Sites LP6, CF1, CF2, CF3, CF4, CVW7 and CH10 were assessed as being of moderate
archaeological significance. These sites were generally the remnant portions of a larger and more
disturbed area. The remnant portions of these landform areas were considered to have a moderate
potential for subsurface material.

Some of these sites are the remnant portions of the same landform which has been bisected by the
existing road (CF2 and CF3, CF4 and CH10). The connectivity of sites within the same landform,
even when in a disturbed context (eg CF4), adds to their assessment of moderate significance.
Similarly, parts of site CF1 have been affected by the creek, but its proximity to the creek increases
the likelihood of significant quantities of subsurface artefacts in the remnant portion of the site.

 Sites LP2 and LP5 were assessed as being of high archaeological significance. Both LP2 and LP5
are extensive scatters of surface artefacts on a hill overlooking an old creek system. The ground
surface appears to be relatively undisturbed. There is a high potential for intact subsurface deposit
and significant quantities of subsurface artefacts at these site locations.

 Sites CVW6 and EL ST2 were assessed as being of high significance for cultural values. Scarred
trees are generally considered to be of high cultural significance. Avoidance of impact to scarred
trees has generally been adopted by the RTA in recognition of the general high cultural value.

6.4.2 Potential impacts

Ten of the 14 heritage sites within or immediately adjacent to the current concept alignment would be
impacted (five sites) or partially impacted (five sites) by the proposal. A summary of each site and a
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discussion of impacts are provided below in Table 6.3. One of the two scarred trees is located on the
very edge of the alignment and would be impacted by the works under the current concept design. This
site would not be affected as a result of the proposal as the RTA has made a commitment to protect this
item. Very clear management measures would be developed to ensure there is no impact to this item.

The proposal would bisect one site of high archaeological significance (LP5, an open artefact scatter)
and affect a substantial portion of this site. It is recommended that a Section 87 permit under the NPW
Act is obtained to salvage a representative sample of the site. This is also recommended for another
three sites of moderate heritage significance – CF1 (if deemed reasonable, dependent on final concept
design), CF3 and CF4.

Table 6.3 Impacts on Aboriginal archaeological heritage within or immediately adjacent to the
concept design corridor

Site ID Site type Significance Impact
assessment

Comment

LP1 Isolated
artefact

Low Would be
impacted

Site is a single artefact in a disturbed context. Site
location has been impacted by existing utilities.

LP2 Open
artefact
scatter

High No impact Concept design has been developed to avoid
impact to this site, based on assessment of concept
design corridor and preliminary recommendations
provided. North western edge of the site is situated
on margin of construction boundaries. This portion
of the site, however, has been affected by existing
utilities, hence now defining the edge of the site.

LP3 Isolated
artefact

Low No impact Concept design has been developed to avoid
impact to this site, based on assessment of concept
design corridor and preliminary recommendations
provided. Eastern edge of the site is situated on
margin of construction boundaries.

LP4 Open
artefact
scatter

Low Would be
impacted

The site was in a disturbed area with low potential
for further intact deposit.

LP5 Open
artefact
scatter

High Would be
impacted

The proposed road upgrade works would affect a
substantial portion of the site, effectively bisecting it,
while retaining part of the south eastern portion of
the site.

LP6 Open
artefact
scatter

Moderate Would be
impacted
(partial)

The site was situated on an elevated position
overlooking a minor creek line, with moderate
subsurface archaeological potential.

CF1 Open
artefact
scatter

Moderate Would be
impacted
(partial)

Concept design has aimed to restrict impacts to this
site as much as possible. Portions of the site would
not be impacted. Parts of the site have been
disturbed by existing utilities. Proposed impact of
road upgrade is predominantly contained within the
areas affected by existing utilities and existing road
corridor.

CF2 Open
artefact
scatter

Moderate Would be
impacted
(partial)

Concept design has been developed to limit the
impact to this site. Only a very small portion of the
north western extent of the site would be impacted.
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Site ID Site type Significance Impact
assessment

Comment

CF3 Open
artefact
scatter

Moderate Would be
impacted

While the artefacts were exposed on a cleared and
disturbed road easement and showed some
evidence of recent fractures from vehicle damage,
the site was considered to have moderate
archaeological significance based on site context,
disturbance, site intactness/integrity, rarity and
representativeness and its connectivity with site
CF2.

CF4 Open
artefact
scatter

Moderate Would be
impacted

The site has moderate archaeological significance,
based on its context, intactness/integrity, rarity,
representativeness and potential connectivity with
site CH10.

CVW6 Scarred
tree

High cultural
value

Site located on
margin of
construction
boundaries

The tree is extremely close to the margin of the
construction boundaries, and shows as being
impacted by the concept design in Figure 26.
However, the RTA has made the commitment that
the tree would not be impacted by the road upgrade.
Very clear management measures would be
required to ensure the tree is not affected.

CVW7 Open
artefact
scatter

(Isolated
artefact)

Moderate Would be
impacted
(partial)

While the relocated artefacts were just outside the
proposed road upgrade corridor, part of the overall
site area would be impacted by the concept design.
The site area was considered to have moderate
archaeological potential based on site context,
disturbance, site intactness/integrity, rarity and
representativeness.

CH10 Open
artefact
scatter

Moderate Would be
impacted
(partial)

Concept design has been developed to limit the
impact to this site. Only the western extent (ie the
margin closest to the existing road corridor) of the
site would be impacted.

EL-ST2 Scarred
tree

High cultural
value

Not impacted Site is outside construction boundaries.

6.4.3 Site-specific safeguards

 Detailed design would take into account the conservation of Aboriginal cultural heritage sites and
would avoid these where possible.

 Continued consultation would occur with Aboriginal stakeholders. The DECCW Aboriginal cultural
heritage consultation requirements for proponents 2010 and Stage 3 of the RTA’s Procedure for
Aboriginal Cultural Heritage Consultation and Investigation would be implemented.

 Four recorded Aboriginal heritage sites, comprising two artefact scatter sites and two Aboriginal
scarred trees, would be protected to ensure that they are not impacted as a result of the works (LP2,
LP3, EL ST2 and CVW6). This would be undertaken in advance of construction crews being able to
enter the area in the vicinity of the site.

 Site location and extent would be included in CEMP to avoid inadvertent impact – LP2, LP3, EL ST2
and CVW6. Temporary barrier fencing would be erected to protect the sites from any impact from
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construction or associated activities. This would be undertaken in advance of construction crews
being able to enter the area in the vicinity of the site.

 To mitigate the loss of Aboriginal cultural heritage as a result of the proposal, there would be a
requirement to salvage a representative sample of impacted sites of high and moderate significance.
A section 87 permit under the NPW Act would be required for salvage excavation at the following
sites: LP5, CF1, CF3 and CF4.

 Under the current concept design a Section 90 consent under the NPW Act would be required for all
affected sites. This would be obtained prior to any impact to these sites. For those sites only partially
affected, Section 90 consent should only be obtained for the impacted portion of the site. Sites
requiring Section 90 consent are LP1, LP4, LP5, LP6, CF1, CF2, CF3, CF4, CVW7 and CH 10. The
requirement for any salvage excavation would be determined based on the impact of detailed design.
The scope of any such works would be dependent on degree of impact. Temporary barrier fencing
would be erected to protect the remainder of the site from any impact from construction or associated
activities. Site location and extent would be included in CEMP to avoid inadvertent impact.

 In the event of an unexpected find work would cease in the affected area and in the first instance the
RTA’s Environmental Officer, Sydney Region, would be contacted for advice on how to proceed.

 An Aboriginal Cultural Heritage Assessment Report is required, in accordance with Stage 4 of the
RTA Procedure.

6.5 Non-Aboriginal heritage
A Statement of Heritage Impact was prepared by Cosmos Archaeology on behalf of the RTA, and is
provided in Appendix G. The findings of the Statement of Heritage Impact are summarised in this
section.

6.5.1 Existing environment

Eighteen heritage items were identified in a Preliminary Environmental Investigation (PEI) within a
100 metre wide corridor along the entire length of Camden Valley Way between Cobbitty Road and
Cowpasture Road (Archaeological Heritage Management Solutions, 2008). The study area comprises
the locations of previously identified built heritage items, and potential built heritage and archaeological
sites. These heritage items are shown in Figure 6.3 and Figure 6.4, and described in Table 6.4.
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Table 6.4 Heritage sites within 100 metres of Camden Valley Way between Cobbitty Road and
Cowpasture Road

PEI item
number

Identified item Description
Heritage listing

Site potential

004 Building Galvanised iron and timber shed

Unlisted

Built/archaeological
potential

005 Raby Wooden fence and bridge at entrance to Raby

Listed on the State Heritage Register and
Camden LEP

Built/archaeological
potential

006 Market garden
and building

Continued use as market garden, building mid to
late 20th Century

Unlisted

Landscape/possible
archaeological
potential

009 Building “Murphys” fibro house, rough post and
galvanised iron shed

Unlisted

Built landscape

010 Building complex Red brick house currently on site, constructed in
1951, replaced earlier wooden house. Fibro and
galvanised iron sheds

Unlisted

Built/archaeological
potential

012 Building Timber house, brick house and chicken sheds,
mid to late 20th century

Unlisted

Built

014

and

027

Nepean Water
Supply Canal

and

Bridge

Sandstone and cement water supply canal. No
access allowed in curtilage. Bridge over canal is
different to the c 1930s bridge

Listed on the SHR and Liverpool LEP. The
bridge over the canal system is not part of the
SHR listing but has been identified as a locally
significant element within the canal's heritage
listing. The bridge is listed on the Sydney Water
Section 170 Register.

Work

015 Building Fibro buildings on machine made brick strip
footings mid to late 20th century

Unlisted

Archaeological
potential

017 Building complex Mid to late 20th century buildings and memorial
stone at gateway to property

Unlisted

Built landscape

018 Gledswood Gate, fences and dam

Listed on the State Heritage Register and
Camden LEP

Built landscape

019 Complex/buildings Concrete, possibly remains of early to mid 20th
century dairy

Archaeological
potential
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PEI item
number

Identified item Description
Heritage listing

Site potential

Unlisted

021 Building No buildings present within study area

Unlisted

Archaeological
potential

022 Building Area inspected no visible remains

Unlisted

Archaeological
potential

024 Building Original building burnt down, existing building
constructed late 20th century

Unlisted

Archaeological
potential

025 Building Building has been demolished, possible
archaeological remains

Unlisted

Archaeological
potential

026 Road alignment Potential former Camden Valley Way road
alignment

Unlisted

Archaeological
potential

6.5.2 Potential impacts

Table 6.5 provides a list of the identified heritage items with the potential for impact as a result of the
proposal. Impacts to heritage or archaeological items would occur to three heritage listed sites –
Gledswood Estate, Raby and the road bridge over the Upper Nepean Water Supply Canal System – and
seven unlisted sites with heritage potential. All other identified potential archaeological items and/or
heritage items would not be impacted by the proposed. Further detail on the findings at all of the sites is
provided in Appendix G.

Table 6.5 Impacts on heritage or archaeological items

Site ID Identified
item

Archaeological or heritage impact

PEI – 004
(CA3)

Building The proposal would be constructed within the existing road corridor at this
location with the exception of retaining walls that may extend on to the
property in the location of the drainage line. No archaeological or other
heritage impacts were identified in this area. The proposal is therefore
considered not likely to impact any archaeological remains in this area.

No further historical archaeological or heritage work required.
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Site ID Identified
item

Archaeological or heritage impact

PEI – 018
(CA 4)

Gledswood There would be a direct impact as a result of the installation of retaining walls
(earthen batters) to the Gledswood Estate property. The impact would be
limited to a 140 metre long by 8 metre wide section along the front (northern)
boundary of the property, southwest from the intersection of Catherine Fields
Road. This section of land is part of the heritage curtilage area for
Gledswood. The impact that would occur, however, is not considered to have
a detrimental effect on the heritage significance of Gledswood. The proposal
has been designed to minimise impacts to the heritage curtilage area of
Gledswood. The proposal would be constructed to the north, with the current
lanes of traffic becoming the two southbound lanes in the upgraded road
design, thereby minimising impacts to Gledswood.

PEI – 005
(CA 5)

Raby The proposal would not have a direct impact on Raby house or its identified
heritage curtilage area. The design of the proposal has also avoided impact
to the driveway, bridge and the location of the main entrance of the Raby
property (even though these items are excluded from the heritage curtilage of
the property). Land acquisition proposed in this area includes a 30 metre
section of the property of Raby, outside, but adjacent to the heritage curtilage
area. The physical impact from the proposal would vary across the
acquisition area, however, would only extend about 15 metres from the
current boundary of Camden Valley Way.

The cross section of the proposal in the vicinity of Raby shows the level of
the final road surface would be similar to the current road surface level of
Camden Valley Way. This would not alter or block views across Camden
Valley Way from and to the main house complex on Raby.

The proposal also includes a new drainage system and water retention basin
that would connect with Rileys Creek 20 metres to the east of the main
entrance into the Raby property. The large size of this drainage system is
due to the re-diversion of the current drainage system to this new system, as
well as the need to cope with the increased run-off that would be generated
from the new carriageway.

The installation of the new drainage system to the west of Raby Road would
feed into Rileys Creek and would directly impact on the creek line which has
been identified as a significant element of Raby, and would impact within the
heritage curtilage area of Raby. Additional drainage works would also occur
to Rileys Creek, on the eastern side of the intersection of Raby Road.

Overall the impact is not considered to have a detrimental effect on the
heritage significance of Raby. There are no other direct or indirect aspects of
this proposal that are considered to have a detrimental effect on the heritage
significance of Raby.

PEI – 026
(CA 6)

Former road
alignment

The road identified in the 1947 aerial photograph located on the south-
eastern side of Camden Valley Way could not be located during the site
survey. The area where the road was previously has been revegetated with
trees. No evidence of a former road alignment was located in this area, and it
is likely the road was a farm track.

No further historical archaeological or heritage work required.

PEI – 015
(CA 11)

Building No impact would occur to the property containing this heritage item. An
upgrade of the existing drainage line at the front of this property would occur,
but is not considered to be a potential impact.

No further historical archaeological or heritage work required.
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Site ID Identified
item

Archaeological or heritage impact

PEI – 024
(CA 13)

Complex of
buildings

The proposal would occur in front of the boundary of the property. This
section was once part of the property at 1492 Camden Valley Way. The
possible building identified in the 1947 aerial was located well back from the
road. The area where the proposal would occur has been disturbed
previously. No other heritage or archaeological items were identified in the
areas that would be impacted by the proposal.

No further historical archaeological or heritage work required.

PEI - 014
and 027

(CA 15)

Sydney Water
Supply Canal
(or Upper
Nepean Canal
System)

The new road bridge would not impact on the physical fabric of the canal, the
two nearby flumes, the land associated with the canal or any other features.
The bridge abutments would be freestanding of the canal and no part of the
bridge would exert load onto the canal.

The proposal would result in the replacement of the current bridge. The new
bridge would be wider, extending to the south, and would overlay the
alignment of the current bridge. The existing bridge has been identified as a
locally-significant component of the Upper Nepean Canal System in the
heritage study and conservation plan prepared by Higginbotham in 2002.
This bridge has been modified and widened previously. By avoiding these
impacts, the design of the new road bridge is considered to be sympathetic
to the heritage significance of the Upper Nepean Water Supply Canal.  The
replacement of the existing bridge is not inconsistent with the heritage
management recommendations made by Higginbotham and endorsed by the
NSW Heritage Council for repeating items such as bridges that are of local
significance only.  The new road bridge crossing would therefore not have a
detrimental direct or indirect impact on the heritage significance of the canal
system.

Measures for the management of the impact of the proposal on the Upper
Nepean Canal System are detailed in Section 6.5.3 below.

CA 16a Series of
buildings

The building identified from the 1947 aerial photograph is located over 40
metres from the current alignment of Camden Valley Way. The proposal
would occur between the road boundary and the front property fence, and
would not impact on any identified or potential archaeological remains.

No further historical archaeological or heritage work required.

CA 16b Series of
buildings

The building identified from the 1947 aerial photograph is located over 40
metres from the current alignment of Camden Valley Way. The proposal
would occur between the road boundary and the front property fence, and
would not impact on any identified or potential archaeological remains.

No further historical archaeological or heritage work required.

CA 16c Series of
buildings

The possible structure identified from the 1947 aerial photograph could not
be located due to the high level of landscaping that has occurred associated
with the cemetery. The proposal would occur within about 20 metres of the
current boundary, an area that has already been highly disturbed from the
construction of the existing road, and from the installation of the gas main.
No archaeological remains or areas of interest were identified from the site
survey and due to the disturbance in this area it is not likely that
archaeological relics would be present.

No further historical archaeological or heritage work required.

6.5.3 Site-specific safeguards

The following safeguards would be implemented to reduce operational impacts of the project:
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General
 In the event of an unexpected find, work would cease in the affected area and in the first instance the

RTA’s Environmental Officer, Sydney Region, would be contacted for advice on how to proceed.

 Staff would be made aware of the close proximity of heritage sites in the site induction. The site
induction would also stress the importance of keeping within the designated work areas.

 Fencing would be placed between the construction footprint and any sites that would not be
impacted.

Gledswood Estate
 A Section 60 permit application would be made to the Heritage Council for the approval for redefining

the curtilage of the Gledswood Estate to the new boundary of Camden Valley Way.

 As Gledswood is listed on the Camden LEP, written notification of the proposed impact to the
property would be made to Camden Council as required under the State Environmental Planning
Policy (Infrastructure) (2007) (Clause 14). A copy of the heritage impact assessment would be
included in the notification.

 New fencing and/or plantings would be installed between the boundary of the new road and the
Gledswood estate. Where possible it would follow the guidelines established in the Landscape
Conservation Plan (Clive Lucas, Stapleton and Partners, 2005) and road safety requirements, and
would not impair the views to and from Gledswood Estate.

Raby

 Consultation with the Heritage Branch, Department of Planning, would be undertaken regarding the
impact to the section of Rileys Creek within the heritage curtilage area of Raby prior to submission of
the Section 60 application.

 An application to the Heritage Council for a Section 60 approval would be submitted for the works
that would occur at Rileys Creek within the heritage curtilage area of Raby.

 As Raby is listed on the Camden LEP, written notification of the proposed impact to the property
would be made to Camden Council as required under State Environmental Planning Policy
(Infrastructure) 2007 (Clause 14). A copy of the heritage impact assessment would be included in the
notification.

 New fencing and/or plantings would be installed between the boundary of the new road and the
property boundary of Raby. Where possible plantings would follow the guidelines established in the
Conservation Management Plan and road safety requirements.

 A Heritage Management Plan would be prepared detailing procedures for the discovery of
archaeological features that may be uncovered during excavation works within the section of land
that would be acquired from Raby. This management plan would include details of the types of
archaeological material that may be uncovered and procedures that would be followed in the event
that relics are uncovered.

 An archival photographic recording of the front of Raby would be undertaken before any works
commence in the area. The archival recording would conform to the standard as outlined in the
Photographic Recording of Heritage Items Using Film or Digital Capture prepared by the Heritage
Branch, Department of Planning.
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Upper Nepean Water Supply Canal
 An application for an exemption to carry out the proposed removal and replacement of the bridge

would be made to the Heritage Council, Department of Planning, under Section 57(3) of the Heritage
Act, prior to the works commencing.

 Notification would be made to the NSW Heritage Council regarding the removal of the individual item
from the Sydney Water Section 170 Heritage and Conservation Listing of the Upper Nepean Water
Supply Canal. This would be done in consultation with Sydney Water prior to notification to the
Heritage Council.

 As the Upper Nepean Water Supply Canal is listed on the Liverpool LEP, written notification of the
proposed impact to the bridge would be made to Liverpool Council as required under State
Environmental Planning Policy (Infrastructure) 2007 (Clause 14). A copy of the heritage impact
assessment would be included in the notification.

 An archival photographic recording of the Camden Valley Way road bridge over the Upper Nepean
Canal would be undertaken before any works commence in the area. The archival recording would
conform to the standard as outlined in the Photographic Recording of Heritage Items Using Film or
Digital Capture prepared by the Heritage Branch, Department of Planning.

 A Heritage Management Plan would be prepared and incorporated into the Management Plan for
works over and around the canal, outlining significant elements of the Upper Nepean Water Supply
Canal and suitable work methods around each item. It would be prepared prior to works commencing
and would be submitted with the application for exemption. The heritage management plan should
be developed in consultation with Sydney Water and be consistent with any existing CEMP for works
over the canal. The work methods would also be included in the area specific construction plan
documents.

6.6 Flora and fauna
An ecological assessment was carried out by nghenvironmental on behalf of the RTA to assess the
direct and indirect impacts of the proposal on biodiversity. A complete copy of the ecology report is
provided at Appendix H and a summary is provided below.

6.6.1 Methodology

Background research
Prior to undertaking field investigations, searches of relevant databases were undertaken to identify the
diversity of flora and fauna known to occur, or potentially occurring, in the study area. These database
searches included the DECCW Wildlife Atlas and threatened species profile database for the
Cumberland Catchment Management Authority subregion, Bionet, EPBC protected matters search tool
and the Department of Industry and Investment noxious weeds database.

A literature review was also undertaken during the background research for the proposal. A number of
previous studies have been undertaken within the study area and are of relevance to the proposed scope
of works. The study area is the area bound by blue on the concept maps provided by the RTA and is
shown in Appendix A of Appendix H.



10121/19156/158260 Camden Valley Way upgrade between Cobbitty Road and Cowpasture Road
Review of Environmental Factors

Field survey

Flora

The primary flora survey was undertaken on 7-8 September 2009 and was confined to the study area.
Given the extensive species lists already generated as part of previous surveys the primary aim of this
survey was to specifically target known constraint areas and focus on categorising areas of endangered
ecological community (EEC) along both sides of Camden Valley Way according to their condition.

Targeted searches were also undertaken for threatened species and noxious weeds identified in the
background searches and literature review. A detailed targeted survey was undertaken around the
Denham Court Road area where Pimelea spicata (Spiked Rice-flower) has been recorded previously.

Following the recent listing of Cumberland Plain Woodland ecological community from endangered to
critically endangered under the TSC Act and EPBC Act in December 2009, a second site survey was
undertaken on 27 January 2010. Each area of Cumberland Plain Woodland mapped during the primary
survey was reassessed according to the condition requirements outlined in the respective TSC and
EPBC Act listing advice.

Fauna

Fauna and fauna habitat surveys were undertaken during 7-9 September 2009 within the study area.

Surveys were conducted through a combination of driving the entire route, walking large sections of the
route and conducting point surveys. Surveys comprised hollow-bearing tree surveys, bird surveys, active
searches for the Cumberland Plain Land Snail, Anabat detection for microchiropteran bats and fauna
habitat descriptions to characterise the type and quality of habitat and microhabitat available along the
route.

Aquatic habitat
An aquatic habitat assessment of the study area was undertaken on 8 September 2009.

Waterways were surveyed for up to 100 metres upstream and downstream of Camden Valley Way and
the waterway characteristics were recorded. Due to the high number of dams and their relative
homogeneity in terms of aquatic habitat potential (Lesryk 2008), a representative number of manmade
dams was also surveyed along Camden Valley Way within the study area.

6.6.2 Existing environment

Flora

The majority of vegetation within the study area has been highly modified as a result of agricultural,
commercial and residential development along Camden Valley Way. This has resulted in many areas of
vegetation containing little structural diversity and a dominance of exotic species, particularly within the
understorey and ground layer components. Canopy cover and condition varies greatly across the study
area from scattered remnant trees to dense patches of regrowth and few stands with an intact canopy
layer of mature trees.

Database search results

Database search results revealed 43 listed species and populations, including one endangered
population, 20 endangered species, and 22 vulnerable species listed on the TSC Act and one critically
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endangered species, 22 vulnerable species and 13 endangered species listed on the EPBC Act. Of
these only Marsdenia viridiflora subsp. viridiflora (TSC) endangered population and Pimelea spicata
(TSC & EPBC) are expected to occur and have the potential to be impacted as a result of the proposal.

Two State-listed endangered ecological communities, Cumberland Plain Woodland CEEC and River-Flat
Eucalypt Forest Endangered Ecological Community, occur within the study area. In addition, one
nationally-listed endangered ecological community, Cumberland Plain Shale Woodlands and Shale-
Gravel Transition Forest CEEC, also occurs within the study area. This CEEC is part of the Cumberland
Plain Woodland vegetation community.

Threatened species

No listed threatened species were recorded within the study area during either of the field surveys
undertaken by nghenvironmental. One species, Pimelea spicata (Spiked Rice-flower), is listed as
endangered under the TSC and EPBC Acts and is known to occur within the study area. Based upon
previous studies this species has been recorded around Denham Court Road. Despite specific effort to
relocate the previous records of this species, it was not found. This may be attributed to the cryptic
nature of the species and lack of rainfall for the month prior to the survey. During drought periods
Pimelea spicata (Spiked Rice-flower) is known to survive by dying back to the tap-root and re-sprouting
from its base when favourable conditions return. Thus any individuals of the species may not have been
visible above ground.

Endangered ecological communities
Based upon existing mapping (NSW National Parks and Wildlife Service 2002) and the field
investigations, Cumberland Plain Woodland and River-Flat Eucalypt Forest are present within the study
area. Cumberland Plain Woodland is listed under the schedules of the TSC and EPBC Acts as a
Critically Endangered Ecological Communities. River-Flat Eucalypt Forest is listed as an Endangered
Ecological Community under the TSC Act. These vegetation types are described below. Remaining
vegetation is highly modified with both native and exotic components.

Cumberland Plain Woodland

This is the dominant vegetation community occurring across the study area and is generally described as
medium-height eucalypt woodland with a lower tree layer, an open, low shrub layer and/or a prominent
(usually grassy) ground layer (Tozer 2003). The condition of this community within the study area,
particularly the understorey, varied greatly as a result of past disturbance history. The total area of
Cumberland Plain Woodland CEEC located within the development footprint is 17.7 hectares, including
biocertified and non-biocertified areas. A condition class (poor, moderate or good) was assigned to each
area of Cumberland Plain Woodland within the study area. Good quality Cumberland Plain Woodland
that conforms to the listing under the TSC Act (and outside of the biocertification areas) was found in the
area around Denham Court Road and the southern side of Camden Valley Way just south of this
intersection. Two smaller areas of Cumberland Plain Woodland also occur in non-certified areas around
Raby Road. Vegetation within this area is a narrow strip along the road edge and provides only minimal
connectivity along the road reserve.

Areas of Cumberland Plain Woodland that conform to the EPBC Act listing equate to an area of 11.18
hectares. This vegetation occurs as linear strips along the road edge with the majority of remnants
located along the eastern road edge between Denham Court Road and St Andrews Road.

Vegetation condition has been mapped and is provided in Appendix H.



10321/19156/158260 Camden Valley Way upgrade between Cobbitty Road and Cowpasture Road
Review of Environmental Factors

River-Flat Eucalypt Forest

This community occurs in moderate condition along the creeks within the study area (Bonds Creek,
Rileys Creek and South Wianamatta Creek) and was also noted as being in poor condition along an
unnamed drainage channel at survey location six (CH2700-2750).

Within the study area this community comprised a tall open tree layer dominated by Eucalyptus
tereticornis (Forest Red Gum) with E. amplifolia (Cabbage Gum) also being recorded at Rileys Creek.
The canopy layer at each site was generally found to be intact and in good condition, although clearing of
adjacent lands have reduced the width of riparian vegetation.

Modified roadside vegetation

The remainder of the study area consists of disturbed or modified roadside vegetation. These areas have
been cleared of native vegetation, although some occasional or small stands of remnant trees including
Eucalyptus tereticornis (Forest Red Gum) and E. moluccana (Grey Box) still occur. The understorey and
ground layer of these areas has been cleared of vegetation and is maintained as pasture, lawn or road
verge. Highly disturbed open grassy areas contain the exotic species African Lovegrass, Rhodes Grass
and Kikuyu.

Vegetation communities within the study area are shown in Figure 6.5 to Figure 6.7.

Fauna

Database search results

Database searches revealed records or predicted occurrences of 31 TSC Act threatened species within
a 10 kilometre radius of the site, or predicted to occur within the Cumberland Catchment Management
Authority subregion. The EPBC Act protected matters search tool revealed 12 threatened species and a
further nine migratory bird species for which habitat or breeding may occur within the search area.

Threatened species
Two threatened species were recorded during surveys in the study area: Cumberland Plain Land Snail
(Meridolum corneovirens), listed as endangered under the TSC Act, and East Coast Freetail Bat
(Micronomus norfolkensis), listed as endangered under the TSC Act. The Cumberland Plain Land Snail
was detected on the eastern side of Camden Valley Way, just south of its intersection with Cowpasture
Road, which is an area that is biocertified. The threatened bat species M. norfolkensis was recorded on
the southern side of Denham Court Road. The triangle of vegetation does not have biocertification. The
species was also recorded in remnant vegetation to the east of the intersection of Camden Valley Way
and St Andrews Road a site which does have biocertification (refer to Section 6.6.3 below for information
on the implications of biocertification). Furthermore, Lesryk (2008) recorded a probable record of
Falsistrellus tasmaniensis, listed as vulnerable under the TSC Act, just outside the current study area, to
the south of Cobbitty Road. However given the mobility of the species it could utilise habitat within the
study area.

Fauna habitat

Fauna habitat along the route occurs mainly in the remnant woodland patches. Due to the impacts of
disturbances such as grazing and mowing, many of these patches have poor quality lower strata and
limited microhabitat availability. Larger remnants occur where Denham Court Road and St Andrews
Road intersect Camden Valley Way on the southern side. Fauna constraints within the study area are
shown in Figure 6.8.
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These remnants provide habitat for native reptiles, birds and mammals but due to the fragmentation and
surrounding urban environment, the suite of fauna persisting will be comprised of species that are
resilient to edge effects, highly mobile and not threatened by predation from feral cats. The woodland
patches at Denham Court Road and St Andrews Road intersections support high diversities of native
birds, including regionally-significant species. In general, the more developed woodland patches occur to
the south-east of the existing Camden Valley Way.

About 33 hollow-bearing trees were recorded along the route. Hollow-bearing trees provide habitat for a
number of threatened species known to inhabit the vicinity of the site. Small hollows provide suitable
habitat for threatened Microchiropteran bats and small glider species as well as native parrot species.
Medium-sized hollows provide habitat for larger possums and gliders and cockatoos. Only the largest
hollows provide habitat for threatened forest owls and no hollows of such a size were observed along the
route.

The hollow bearing trees occur in four clusters or sections along the route:

 South of Denham Court Road in the non-biocertified remnant patch of woodland (six trees).

 Between Ch 4850 and Ch 6200 on the southern side of Camden Valley Way, including around the
intersection with St. Andrews Road (17 trees).

 Rileys Creek north of Raby Road intersection (approx. Ch 6800) (three trees).

 Between Ch 9200 and Ch 9400 at Springfield Road intersection (seven trees).

Linear strips

Linear strips of vegetation are more prone to edge effects, such as changed microclimate and weed
invasion, and therefore provide less optimal habitat than more intact patches, particularly for ground
dwelling and less mobile fauna. However, in addition to the woodland remnants, the linear strips of
roadside vegetation support numerous large habitat trees, many of which were confirmed to contain
hollows and others which can be presumed to contain hollows because of their size and age.
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Aquatic environment
A total of nine waterway crossings were encountered along Camden Valley Way. The majority of
waterways are Class 3 waterways according to Fairfull and Witheridge (2003). Class 2 waterways occur
only at the creeks named Bonds Creek, Rileys Creek and South Creek. All creeks to varying degrees
provide some habitat potential for aquatic fauna, including amphibians and fish. The Plague Minnow
(Gambusia holbrooki), a pest species under the FM Act, was observed in Rileys Creek. Those
waterways providing the highest habitat potential include South Creek, Rileys Creek and Bonds Creek,
which were flowing at the time of survey. The other unnamed waterways within the study area are
intermittent, were dry at the time of the survey and would only provide very limited habitat value for
aquatic species.

Within 100 metres of the study area, a total of 15 and eight dams were located on the northern and
southern side of Camden Valley Way respectively. These were for the most part located on private
property, except for four dams located on a golf course.

The dams were all similar in terms of habitat potential and generally provided a large expanse of open
water with some limited fringing emergent vegetation and contained limited aquatic habit such as snags.

Database searches revealed four threatened fish species previously recorded or with the potential to
occur within the Hawkesbury-Nepean Catchment. The proposal site does not provide habitat for any of
these species.

6.6.3 Potential impacts

Biodiversity certification
Under section 126G of the TSC Act, the Minister may confer biodiversity certification on an
environmental planning instrument if satisfied that the environmental planning instrument, in addition to
any other relevant measures to be taken, will lead to an overall improvement or maintenance of
biodiversity values.

In 2007 the Minister conferred biodiversity certification on the State Environmental Planning Policy
(Sydney Region Growth Centres) 2006 for the purposes of the TSC Act. The majority of Camden Valley
Way between Cowpasture Road and Cobbitty Road falls within the South West Growth Centre and is
therefore subject to biocertification. Biocertification of the SEPP is subject to conditions listed in
Schedules 1 to 4 ‘Conditions of Biodiversity Certification’. Parts of the route that have not received
biocertification still require assessment according to the TSC Act.

For biocertified areas of the proposal, an assessment of impacts under the TSC Act is not specifically
required. This includes the majority of the route either side of the road. Non-biocertified areas include all
creeks, the triangle of vegetation to the south-east of the intersection of Camden Valley Way and
Denham Court Road, and the triangle of vegetation south east of the intersection of St Andrews Road
with Camden Valley Way. However in order for the RTA to fulfil its requirements under section 111 of the
EP& Act to “examine and take into account to the fullest extent possible, all matters affecting or likely to
affect the environment by reason of the activity”, Assessments of Significance under the TSC Act have
been prepared to consider both biocertified areas and non-biocertified areas.

Biocertification does not apply in respect of the EPBC Act.
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Flora

Endangered Ecological Communities
Cumberland Plain Woodland

Table 6.6 shows the areas of Cumberland Plain Woodland as defined under the TSC Act to be removed
as a result of the proposal. The clearing areas are broken down into poor, good and moderate condition
Endangered Ecological Community and biocertified and non-biocertified areas. Mapping of these areas
is provided in Appendix H.

Table 6.6 Approximate areas of Cumberland Plain Woodland Critically Endangered Ecological
Community (TSC Act) to be impacted by the proposal

TSC listed Critically
Endangered
Ecological
Community

Area to be impacted
within Biocertified areas
of the proposal footprint

Area to be impacted
within non-Biocertified
areas of the proposal
footprint

Total area to be
impacted

Poor condition 4.18ha 0.26ha 4.44ha

Moderate condition 8.66ha 2.2ha 10.86ha

Good condition 1.98ha 0.42ha 2.4ha

TOTAL 14.82ha 2.88ha 17.7ha

Accordingly an Assessment of Significance under the TSC Act was prepared, considering both
biocertified areas and non-biocertified areas (refer to Appendix H). The Assessment of Significance
found that the removal of 2.88 hectares of Cumberland Plain Woodland from within non-certified areas
would not cause the local extinction of the community which extends into adjacent areas and would not
affect the dispersal of propagules between remaining areas of Cumberland Plain Woodland. However,
having regard to the combined area of biocertified and non-certified areas, the proposal could lead to
significant impacts as a result of further fragmentation and clearing as a key threatening process.
However, despite this being the outcome of the Assessment of Significance, Section 126I(2) of the TSC
Act states:

an activity to which Part 5 of the Environmental Planning and Assessment Act 1979 applies that a
biodiversity certified EPI provides can be carried out without the need for development consent is, for
the purposes of that Part, taken to be an activity that is not likely to significantly affect any threatened
species, population or ecological community, or its habitat.’

As a result, the conclusion of the Assessment of Significance is that the proposal would not have a
significant impact on non-biocertified areas of TSC Act listed Cumberland Plain Woodland.

The definition of this ecological community under the EPBC Act is more stringent on the condition
thresholds that define the community. The areas of Cumberland Plain Woodland which conform to the
condition thresholds listed under the EPBC Act are mapped and provided in Appendix H and amount to a
total area of 11.8 hectares. An Assessment of Significance under the EPBC Act has been undertaken for
the potential removal of 11.18 hectares. On a regional scale it should be noted that the majority of extant
Cumberland Plain Woodland areas in NSW are highly fragmented and consist of regrowth with few (if
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any) remnants remaining in a natural state. The community also has a highly restricted distribution and is
subject to continual development pressures.

The Assessment of Significance has concluded that the proposal is not likely to significantly affect the
extent or local occurrence of Cumberland Plain Woodland CEEC within the study area. However, given
the recent change in listing of this community from endangered to critically endangered, it is
recommended that the proposal be referred to the Australian Government Minister for the Environment,
Heritage and the Arts to determine whether or not the proposal constitutes a controlled action.

River-Flat Eucalypt Forest

The proposal would also require the removal of some riparian vegetation from along the road edge at
each of the three creekline locations to allow for road widening and the installation of culverts. This
vegetation comprises River-Flat Eucalypt Forest Endangered Ecological Community listed under the
TSC Act. The total area of this community to be impacted by the proposed development is 1.52 hectares.
About 1.07 hectares of this is located outside biocertified areas and thus is subject to an Assessment of
Significance under the TSC Act. This assessment has concluded no significant impact because of the
following:

 The majority of vegetation to be removed is of poor to moderate quality.

 Only a small amount of vegetation would be removed and this community occurs along a number of
creeklines and floodplain areas on the Cumberland Plain.

 This community is present in adjacent areas which would not be affected and subsequently works
would not cause the community to become extinct within the locality.

 Appropriate safeguards would be implemented to ensure impacts are restricted to the development
footprint and areas of EEC outside this area would not be affected, particularly downstream of the
works.

Threatened species and populations
One endangered population of Marsdenia viridiflora subsp. viridiflora listed under the TSC Act has been
previously recorded within the study area and an Assessment of Significance was undertaken in order to
ascertain the potential impacts to this population should it still be present within the study area. This
assessment concluded that no significant impact to this population was likely based on appropriate
measures being implemented to ensure the patch of vegetation located outside the study area extent at
CH300-350 is not impacted.

One endangered species, Pimelea spicata (Spiked Rice-flower), listed under the TSC and EPBC Acts, is
known to occur within the study area around Denham Court Road. While targeted surveys for this
species did not reveal its occurrence, previous surveys undertaken in 2008 did reveal four individuals in
the study area. Subsequently, Assessments of Significance have been undertaken under the TSC and
EPBC Acts.

These assessments have concluded no significant impact based upon the following considerations:

 All previous records of the species are located outside the field survey extent and the proposed road
development footprint and therefore there would be no direct impact from the proposal.

 Specific measures would be implemented to ensure no access to the area of known occurrence
during the construction of the proposal.
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Noxious weeds
Spread of weeds could occur during vegetation removal and movement of machinery in infested areas.
This could result in further degradation of habitat and reduction in floristic diversity, if not controlled.

Fauna
The majority of the woodland vegetation that provides fauna habitat in the study area is contained within
a linear strip along the existing roadside and is of variable quality. Most of the vegetation to be removed
falls within biocertified areas for which the impacts have been offset. About four hectares of fauna habitat
would be removed from non-biocertified areas within the study area. The two key areas of non-certified
vegetation are:

 Remnant vegetation to the east of intersection of Camden Valley Way and St Andrews Road. The
majority of this remnant would not be impacted by the proposal. A threatened bat species was
recorded here.

 Remnant vegetation at the intersection of Camden Valley Way and Denham Court Road. A
threatened bat species was recorded here (to the south of the intersection). The degraded nature of
the ground layer and understorey at this location means impacts to Cumberland Land Snail would be
unlikely.

These two remnants also correspond to the high quality Cumberland Plain Woodland recorded during
vegetation surveys.

The main impact to fauna habitat would be from loss of hollow-bearing trees which occur along the
length of the route. An overall habitat tree retention rate of 30 per cent by retaining a minimum 10 of the
33 habitat trees is recommended, thereby reducing impacts on threatened fauna and fauna habitat to an
acceptable level (in particular for hollow-dependant birds and bats). It is recognised that design
constraints may not allow retention in all of these cases and nest boxes should be installed to provide
supplementary habitat.

Assessments of Significance have been conducted to assess the potential for significant impact on the
three threatened species recorded in, or immediately outside of, the study area: the bats Mormopterus
norfolkensis and Falsistrellus tasmaniensis, both listed as vulnerable under the TSC Act and the
Cumberland Plain Land Snail Meridolum corneovirens, listed as endangered under the TSC Act. Tests
concluded there was unlikely to be a significant impact on the species as a result of the proposed
upgrade. In the case of M. norfolkensis and F. tasmaniensis retention of 30 per cent of the hollow-
bearing trees and the use of nest boxes, designed for microchiropteran bats, as supplementary habitat in
the study area would substantially mitigate potential impacts on these species. In the case of M.
corneovirens:

 The majority of habitat to be removed is of poor to moderate quality.

 Only a small amount of habitat would be removed and this community occurs along a number of
creeklines and floodplain areas on the Cumberland Plain.

 Habitat is present in adjacent areas which would not be affected and subsequently works would not
cause the community to become extinct within the locality.

 Appropriate safeguards would be implemented to ensure impacts are restricted to the development
footprint and areas of habitat outside this area would not be affected, particularly downstream of the
works.
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Aquatic habitat
Impacts to aquatic habitats have been broken down into construction and operational impacts.

Potential construction impacts on aquatic biodiversity mostly relate to water quality impacts. These could
occur as a result of the following:

 Chemical spills as a result of concrete works and accidental chemical spills.

 Erosion and sedimentation during excavations and other earth works including stockpiling.

 Turbid runoff.

Where works are being undertaken in waterways these impacts have the potential to migrate
downstream. At man-made dams, impacts are more likely to occur where these are located within the
study area. Dams located outside but within 100 metres of the study area have limited potential to be
impacted although indirect impact through turbid runoff is possible.

In the long-term, the proposal would widen the existing road and would require that existing waterway
crossings be extended. The waterways within the study area are either Class 2 or 3 waterways according
to Fairfull and Witheridge (2003). All current crossings are either culverts or bridges in compliance with
the Fairfull and Witheridge (2003) recommendations. However, a number of these existing culverts
currently physically block fish passage during low flow (ie bottom of culvert raised above the surface of
the creek bed). It is to be noted, however, that the crossings are mostly located within the upper reaches
of the waterways, except for the Sydney Water Supply Canal, therefore only limited impact to fish
movement is expected.

Lengthening of culverts has the potential to limit penetration of light. Light can be an important factor in
determining diel (vertical) fish migration patterns, that is, whether fish will migrate preferably during the
day, night or both. The crossings within the study area are mostly located within the upper reaches of the
waterways and, therefore, only limited impact to fish habitat connectivity would result from these potential
physiological barriers. Furthermore, the waterways in the study area do not provide suitable habitat for
threatened or protected species.

The proposal would require the removal of riparian vegetation where the proposed road would cross a
waterway. The Department of Water and Energy recommends a vegetated Core Riparian Zone width
based on watercourse order as classified under the Strahler system. Based on the Strahler method of
ordering waterways, the waterways in the study area are all Order 1 waterways. The core riparian zone
recommended by the Department of Water and Energy guidelines would therefore be 10 metres for all
the waterways within the study area. However, the waterways currently do not have such wide riparian
corridors with the widest riparian width of five metres mostly found along the named creeks. It is
therefore important to maintain the limited riparian vegetation that is left to limit impacts on the
waterways.

Key threatening processes
The following key threatening processes have the potential to be triggered as a result of the proposal:

 Clearing of native vegetation – The proposal would require the removal of about 17.7 hectares of
Cumberland Plain Woodland (only 2.88 hectares within non-biocertified locations and 14.82 hectares
in biocertified areas), and 1.52 hectares of River-Flat Eucalypt Forest (including 1.07 hectares which
is located within non-biocertified areas). The majority of the vegetation to be removed is in poor and
moderate condition due to exotic species presence and previous clearing. Due to this vegetation
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removal, the proposal can be considered to result in the operation of this key threatening process.
However, the vegetation to be removed as part of this proposal is considered minor in terms of the
local extent of this community in surrounding areas as well as the fragmented nature of the
vegetation. As such the proposal is not likely to contribute significantly to the operation of clearing as
a threatening process.

 Invasion of native plant communities by exotic perennial grasses – Of particular concern within the
study area is African Lovegrass (Eragrostis curvula) which was noted in dense tussocks along the
road verge at a number of locations. This species readily invades both disturbed and non-disturbed
areas and competes with native perennial grass species.

 Loss of hollow-bearing trees – Up to 33 hollow-bearing trees would be removed as a result of the
proposal. Hollow-bearing trees are an important habitat component for microchiropteran bats and
many native birds. About 30 per cent of hollow-bearing trees would be retained in the study area.
(Refer to Appendix A of Appendix H for the boundary of the ecology assessment study area.)

 Removal of dead wood and dead trees – Mormopterus norfolkensis and Falsistrellus tasmaniensis
are both is listed under the determination for this key threatening process as species with potential
adverse affects from the removal of standing dead trees. Standing dead trees are in low abundance
at the proposal site. Some standing dead trees would be removed as part of the proposal. These
have been included in the hollow-bearing tree counts and associated mitigation.

 Removal of large woody debris from NSW rivers and streams (FM Act) – Some limited aquatic
habitats are present within the waterways, especially in the named creeks where some instream
vegetation, large woody debris and boulders occur.  Instream habitat has the potential to be
impacted at waterway crossings.

 Alteration to the natural flow regimes of rivers and streams and their floodplains and wetlands (TSC
Act) and installation and operation of instream structures and other mechanisms that alter natural
flow regimes of rivers and streams (FM Act) – The proposed works would widen the existing road
and would require that existing waterway crossings be extended. Lengthening of the culverts would
be required to allow for the road widening works.  Diversion of sections of waterways would also
enact this key threatening process,

 Degradation of native riparian vegetation along New South Wales water courses (FM Act) – It has
been estimated that the footprint of the proposed duplicated road would impact around 1.5 ha of
River-Flat Eucalypt Forest in the riparian zone based on a five metre riparian width and a duplicated
road width of 50 metres including road verges and median.

Cumulative biodiversity impacts
Development within the SEPP (Sydney Region Growth Centres) 2006 area will result in the clearing of
1867 hectares of native vegetation within the North West and South West Growth Centres. Included in
this clearing is 15.27 hectares of vegetation for the proposal. Overall, there would be a cumulative impact
to biodiversity within the region. The Growth Centres currently contain 3868 hectares of high quality
native vegetation. However, the clearing of vegetation in the region would be offset through
biocertification by the following:

 Retention of 2000 hectares of native vegetation within the Growth Centres.

 Protection and revegetation and/or restoration of vegetation elsewhere in the Growth Centres.
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 Provision of $530 million of funding for the protection of high value areas both within and outside of
the Growth Centres. Seventy five per cent of this funding would be spent outside the Growth
Centres, targeting the largest and best vegetation remnants with the remaining funds spent on
acquiring land within the Growth Centres that is identified in the SEPP

The proposal would result in an additional 3.95 hectares of vegetation that is not offset under
biocertification, comprising both Cumberland Plain Woodland and River-Flat Eucalypt Forest. This
represents an additional 0.21 per cent of vegetation clearing across the Growth Centres SEPP.

6.6.4 Site-specific safeguards

 Suitable fencing is to be installed to ensure known Pimelea spicata (Spiked Rice-flower) and the
patch of woodland located outside the study area at Ch 300-350 where the species Marsdenia
viridiflora subsp. viridiflora was recorded in 2003, are protected. The fencing would be on the edge of
the construction zone and would have signage that identified the area as an environmental exclusion
zone.

 The extent of the construction envelope would be clearly marked with defined construction access
routes and the movement of vehicles and plant outside of these areas would be avoided. Trees and
vegetation to be retained would be protected through temporary fencing, especially areas of
CEEC/Endangered Ecological Community.

 Any fallen timber located within the construction footprint would be relocated to adjacent areas of
habitat.

 The number of trees to be removed should be minimised and limited to those trees that are directly
impacted by the proposal. All trees to be removed would be mulched and re-used in surrounding
areas.

 Trees to be removed should be appropriately marked prior to their removal. Hollow-bearing trees
should be distinguished from other trees.

 While it is accepted that some of the hollow-bearing trees would have to be removed, the
progression of the detailed design would consider the location of these trees and removal of hollow-
bearing trees would be minimised as much as possible. Recommendations regarding retention of
hollow-bearing trees are provided in Appendix H and implementation of these recommendations
during detailed design would result in an overall retention rate of about 30 per cent of hollow-bearing
trees along the route (ie 10 of the 33 identified). This will serve to mitigate against impacts on fauna
habitat in general and habitat for threatened bats in particular.

 A nest box program designed for microchiropteran bats would be developed once the final tree
removal data are known, including an estimation of the number of hollows per tree.

 A suitable monitoring and maintenance program would be put in place to ensure the nest boxes
continue to function well.

 A number of noxious weeds were recorded within the study area; care should be taken to ensure
these species and other weeds such as African Lovegrass (Eragrostis curvula) at the site are not
dispersed through surrounding areas. The use of herbicides would be restricted to controlling exotic
species at the site and suitable application methods would be employed to ensure no impacts occur
to surrounding areas of Endangered Ecological Community. Noxious weeds would be controlled in
accordance with their class and relevant weed management plans.
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 Where hollow-bearing trees require removal, a two-stage clearing process would be employed so
that hollow-bearing trees are left standing for a minimum of 24 hours following clearing of
surrounding vegetation. A qualified ecologist with experience in fauna handling should be present on-
site during the removal of dead and/or hollow-bearing trees. This process should involve the
following steps:

Stage 1

– Clearly mark all trees containing hollows which are to be removed.

– Clear non hollow-bearing trees and shrubs first.

– Allow hollow-bearing trees to remain standing overnight (at minimum).

Stage 2

After at least one night, hollow-bearing trees can be removed in accordance with the steps below.

– When removing hollow-bearing trees, a spotter should be present at each tree to be removed
to look for signs of animal movement in the tree to be cleared. The spotter should be able to
communicate directly with plant operators.

– Prior to clearing hollow-bearing trees, use an excavator or loader to hit the trunk as high up
the tree as possible several times. Wait at least 30 seconds. Repeat this process several
times.

– If taking the tree down in stages, remove non-hollow-bearing limbs first. Then remove hollow-
bearing limbs.

– Once the hollow-bearing limbs or hollow-bearing tree are on the ground, the spotter must
check each hollow for signs of wildlife before the next limb/tree is removed.

Handling wildlife

 Direct contact with any wildlife should be avoided wherever possible

 Any uninjured wildlife must be encouraged to leave the site.

 Injured wildlife should be handled by WIRES or similarly-qualified personnel.

Aquatic habitat

 Safeguards in the water quality and soils sections would mitigate potential water pollution. These
have not been reproduced in this section.

 Notification would be given to the Minister of dredging works and reclamation and any matters raised
by the Minister would be considered within 28 days after the giving of the notice.

 Water crossing types would comply with Fairfull and Witheridge (2003) and be installed in such a
way to prevent physical blockage of fish passage during low flow.

 Waterway crossings should be designed in accordance with Department of Industry and Investment
(I&I) (Fisheries) relevant policies.  Consultation should be undertaken with I&I regarding waterway
crossings.

 Where crossings currently block fish passage in low flow areas, these would be reinstated during the
works to allow fish passage.
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 Where possible, works would avoid any waterway diversions. Where this is not possible, waterway
sections diverted would be reinstated with appropriate riparian widths and instream habitat following
consultation with I&I (Fisheries).

 Where any proposed waterway diversions would be required, further assessment and consultation
would be undertaken.

 Preference would be given to temporary and permanent waterway crossings in areas:

– Devoid of native riparian vegetation.

– Devoid of instream habitat (eg large woody debris, vegetation).

– Where riparian vegetation is absent or low quality.

 Large woody debris would be managed using the following guidelines:

– Lopping (trimming) would be considered as a first option.

– Instream realignment would be considered as the next option.

– If realignment is unfeasible, relocation within the river channel is preferable to removal.

– Removal would be considered as a last resort.

 Where trees are to be removed from the riparian zone, these would be used to resnag a creek in
consultation with Department of Industry and Investment (Fisheries).

 Impacted riparian zones would be revegetated under an appropriate Vegetation Management Plan
following completion of the works.

6.7 Traffic and access
A Strategic and Intersection Modelling report for the proposal was prepared by the RTA. A full copy of
the report has been included in Appendix I, with a summary provided below.

6.7.1 Existing environment

Traffic volumes

Camden Valley Way is a major arterial road linking the Hume Highway, M7 and M5 interchange at
Prestons, near Liverpool, with Camden.

The capacity of the existing Camden Valley Way is difficult to define. In its present semi-rural
environment, it is assumed that the capacity is 1330 to 1400 vehicles per lane per hour. As the
surrounding areas develop, and more intersections are constructed along the route, the effective
capacity would probably reduce to 1100 to 1200 vehicles per lane per hour.

Table 6.7 outlines the existing traffic volumes along Camden Valley Way (2008). Table 6.7 also provides
an indication of the number of heavy vehicles that currently use the road during both the daytime and
night time periods.
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Table 6.7 Existing weekday traffic volumes along Camden Valley Way, Leppington, June 2008

Light Heavy Total % heavy

Northbound

7am-10pm 8169 679 8848 7.7%

10pm-7am 2816 334 3150 10.6%

Total northbound 10,985 1013 11,998 8.4%

Southbound

7am-10pm 9269 665 9934 6.7%

10pm-7am 978 97 1075 9.0%

Total southbound 10,247 762 11,009 6.9%

Both directions

7am-10pm 17,438 1344 18,782 7.2%

10pm-7am 3794 431 4225 10.2%

Total 21,232 1775 23,008 7.7%

Crash history information
Reported crashes between Cowpasture Road and Cobbitty Road from 2004 to 2008 show a total of 259
crashes during this period. Of the 259 recorded, two crashes were fatal, 120 crashes resulted in injury,
and 137 were non-casualty crashes.

Of the crashes recorded for this period, the three highest occurring crash types include:

 Rear-end crashes, accounting for 41.3 per cent of the total.

 Intersection crashes, between vehicles from adjacent approaches, accounting for 22 per cent.

 Other crashes, 18 per cent.

The crash rate for Camden Valley Way between Cowpasture Road and Cobbitty Road is 63.7 accidents
per 100 million vehicle kilometres (RTA 2010).

Current intersection performance
The majority of intersections currently perform at a Level of Service C or better, with the exception of
Denham Court Road and Deepfields Road which operate at a Level of Service D or worse.

Public transport

Bus services

Busways, Busabout and Interline Bus Service all operate on Camden Valley Way.

The only bus stops within the proposal study area are a northbound bus stop at Ch 1820 and bus stops
for both directions at the Leppington shops.

A total of 23 bus services operate along all or part of the section of Camden Valley Way that forms part
of the proposal.
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Train services
There is currently no train line in close proximity to the proposal. The South Line of the CityRail network
is located more than ten kilometres by vehicle east of the proposal and would primarily be serviced by
Campbelltown Road and the Hume Highway.

Pedestrian access

There is a marked zebra crossing across Camden Valley Way at Leppington shops and another to cross
Raby Road, which are the only pedestrian facilities provided to cross Camden Valley Way within the
study area. There are no footpaths along Camden Valley Way. The shoulder can be used by pedestrians
but there is little separation from traffic flow for the majority of the journey. There is no opportunity for
pedestrian access across the water supply canal.

Cyclists

The only provision for cyclists currently is the presence of a shoulder on either side of the road. There is
no shoulder present at the bridge over the water supply canal, at the zebra crossing at Leppington shops
and at a number of intersections, which forces cyclists onto the traffic lanes.

Private property access
A total of 76 private properties have driveway access onto Camden Valley Way. There are five properties
that share a driveway south of and opposite George Road. An additional six properties adjacent to
Camden Valley Way, south of Springfield Road, access an unsealed service road that runs parallel to
Camden Valley Way.

Car parking

A car park servicing Leppington shops currently has access to Camden Valley Way by right-turn and left-
turn movements.

6.7.2 Potential impacts

Construction

Impacts on traffic during construction of the proposal would be temporary and transitory by nature. Use
of Camden Valley Way would be maintained throughout the construction phase, however, traffic impacts
would occur as a result of the movement of construction vehicles along Camden Valley Way and along
service and access roads, the hauling of construction materials and service and workforce vehicles.

It is anticipated that during normal working days 30 to 40 truck movements per day would be required for
delivery of construction material, increasing to an estimated 60 to 100 additional truck movements per
day at certain stages of construction. The section of Camden Valley Way between Cobbitty Road to
Cowpasture Road currently experiences about 1344 heavy vehicle movements based on weekday
daytime volumes (from 7am-10pm). The anticipated 30 to 40 truck movements represents an increase of
heavy vehicle movements of two to three per cent and an additional 60 to 100 truck movements
represents an increase of 4.5 to 7.5 per cent which is not considered significant due to capacity being 3.5
per cent of traffic (or 39 to 49 heavy vehicles per lane) per hour (RTA 2010).

Potential impacts caused by construction vehicle traffic would include:

 Increased travel times due to reduced speed limit around construction sites.
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 Increased travel times due to increased truck and construction machinery movements.

 Temporary partial or complete closure of roads and altered property accesses during construction.

Traffic impacts during construction would be greater in the areas where construction of the new
carriageway impacts upon the existing road surface than in those areas where a new road alignment
occurs. The concept design has sought to minimise the restriction to traffic flow by constructing the
carriageway outside of the footprint of the existing road prior to undertaking works on the existing
roadway. The concept design has also sought to minimise the number of traffic switches from one
carriageway of Camden Valley Way to the other during construction to help minimise traffic disruption.
However, traffic switching during the construction phase would probably be required in areas involving
alignment with the footprint of the existing road surface.

Construction at intersections of Camden Valley Way and adjoining roads may result in temporary
impacts upon access. Traffic management plans would be developed to minimise traffic disruption.
Further management measures are presented in Section 6.7.3.

There would also be increased traffic movements in the vicinity of the entry and exit points of stockpile
and compound sites.

Connectivity

Connectivity between communities would be impacted during construction as a result of impediments to
traffic flow and the introduction of construction traffic, however these would be short-term.

Property access
Access to individual properties would be affected by construction activities, either through the loss of
existing access arrangements, or the alteration of access arrangements. However, property access
would be maintained at all times, and any impacts would be short-term.

Provision has been made in the concept design plans to provide access to the Sydney Water Supply
Canal to Sydney Water’s specification.

Local access
The proposal would involve the construction of new junctions and new sections of access roads and
driveways, together with upgrading the section of Camden Valley Way. Existing routes for local traffic
movements would be altered during and after construction. This could include temporary closure of some
access or egress at junctions, some local access roads and driveways during construction. Management
measures to reduce the impact of local road access and egress are outlined in Section 6.7.3.

Public transport

Bus services

The proposal would involve changing the access and egress functions at junctions with adjoining roads.
As such, some bus routes would be modified both during and after construction. Construction would
have other impacts on bus services including reduced speeds and temporary relocation of bus stops.
However, buses would continue to be able to use Camden Valley Way. Management measures to
reduce the impact of construction works on public transport are outlined in Section 6.7.3.
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Train services
The proposal is not anticipated to impact on any train services as there are none in the vicinity of
Camden Valley Way. The proposed South West Rail Link has been designed taking into consideration
the proposed upgrade of Camden Valley Way and the RTA and TIDC are meeting regularly to discuss
the two projects.

Should the proposed South West Rail Link be constructed prior to the proposed Camden Valley Way
upgrade being constructed, it is not anticipated that there would be any impact to the train services that
would be operating on the South West line as a result of construction activities associated with this
proposal.

If approved, the proposed South West Rail Link would provide railway stations at Edmondson Park and
Leppington and each would be about three kilometres away from Camden Valley Way. Leppington
station would attract some traffic from Camden Valley Way (in the length to be upgraded) onto local
roads such as Ingleburn Road. Edmondson Park station is not expected to have a significant impact on
the length of Camden Valley Way to be upgraded.

Operation

Traffic volumes

The RTA strategic traffic model is based on the Transport and Infrastructure – Transport Data Centre
Sydney Strategic Travel Model. The Transport Data Centre Sydney Strategic Travel Model is a standard
four-step transport model (i.e. trip generation, trip distribution, mode choice and assignment). In order to
represent travel data at a local geographic level, the traffic model is divided into travel zones, which
represent reasonably homogenous areas generally delineated by physical features such as roads,
railways and rivers. The model encompasses 1129 origin and destination zones that describe travel
demand across the network based on data derived from the Australian Bureau of Statistics census
‘Journey to Work’ and Transport Data Centre Household Travel Surveys.

The projected household and employment forecasts (in ten year increments) upon which the modelling is
based for the South West Growth Centre zones are provided in Appendix I.

Table 3.1 in Appendix I shows that the projected number of households in 2016 and 2026 represents
some 20% and 72% of that in 2031 for the south west growth centre zones.  The projected employment
forecasts in 2016 and 2026 represent some 42% and 87% of that in 2031.

The RTA strategic traffic model was run for 2016 and 2026 in both AM and PM peak periods for the
Camden Valley Way concept design. Peak periods modelled were 7am-9am and 4pm–6pm. Intersection
turning volumes were extracted from the model and input into SIDRA intersection analysis software to
assess the performance of key intersections along Camden Valley Way under the proposed land use
and network configuration.

Table 6.8 shows the current and projected annual average daily traffic along Camden Valley Way. A
factor of 6.5 was used to convert the two hour AM forecasted volumes to annual average daily traffic in
2016 and 2026. This factor is based on 2005 traffic counts across the Sydney network and household
and employment forecasts for the South West Growth Centre.
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Table 6.8 Current and projected annual average daily traffic along Camden Valley Way

Location 2008 2016 2026

South of Cowpasture Road 41,425 50,603

South of Denham Court/Ingleburn Roads 40,658 44,207

South of Heath Road (station 85.019) 20,217 40,586 45,942

South of Dwyer Road 42,426 58,643

South of Raby Road 46,391 63,837

South of Catherine Field Road 50,070 56,407

South of Springfield Road 50,752 44,909

Strategic modelling was undertaken to predict the volumes of traffic that would be using Camden Valley
Way over the next 15 years. This is outlined in Table 6.9 and Table 6.10.

Table 6.9 Forecast volumes of Camden Valley Way for 2016

Northbound SouthboundLocation

AM PM AM PM

South of Cowpasture Road 3891 2396 2482 4435

South of Denham Court/Ingleburn Roads 4340 2114 1915 4435

South of Heath Road 4367 2076 1877 4508

South of Dwyer Road 4424 2236 2103 4654

South of Raby Road 4815 2619 2322 5088

South of Catherine Field Road 5092 3123 2611 5422

South of Springfield Road 5189 3122 2619 5534

Table 6.10 Forecast volumes of Camden Valley Way for 2026

Northbound SouthboundLocation

AM PM AM PM

South of Cowpasture Road 5214 2280 2571 5208

South of Denham Court/Ingleburn Roads 4872 2131 1929 4406

South of Heath Road 4916 2635 2152 4895

South of Dwyer Road 5718 3457 3304 5960

South of Raby Road 6741 3599 3080 6815

South of Catherine Field Road 5677 3256 3001 5517
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Northbound Southbound

South of Springfield Road 4183 2980 2726 4094

With the current capacity of the section of Camden Valley Way being 1330 to 1400 vehicles per lane per
hour, the strategic modelling output indicates that Camden Valley Way would be operating close to or at
capacity in the peak direction, south of Raby Road in 2016. In 2026 Camden Valley Way would be
operating close to or at capacity from Cowpasture Road to St Andrews Road and over capacity from St
Andrews Road to Springfield Road in the peak direction. This indicates that Camden Valley Way would
need to be widened to six lanes from Cowpasture Road to Springfield Road by 2026 (based on current
land use forecasts and network assumptions). However, this is also subject to any change in these future
year land use forecasts.

Intersection analysis
The proposal includes the construction of new intersections as described in Section 3.2. The SIDRA
software package has been used to assess the likely performance of key intersections along Camden
Valley Way in 2016 and 2026 for both AM and PM peak periods. The assessment of intersection
operations is based on criteria outlined in Table 6.11 as defined in the RTA Guide to Traffic Generating
Developments (RTA 2002). These criteria are average vehicle delay and level of service. The degree of
saturation for every intersection was also extracted from the models and reported.

Table 6.11 Level of service criteria for intersections

Level of
service

Average delay per
vehicle (secs/veh)

Traffic signals and roundabouts

A Less than 14 Good operation

B 15 to 28 Good with acceptable delays and spare capacity

C 29 to 42 Satisfactory

D 43 to 56 Operating near capacity

E 57 to 70 At capacity; at signals, incidents will cause excessive delays.

F > 70 Forced flow or flow breakdown. Traffic is arriving at a rate higher than it
can be discharged. Queues form and do not dissipate – they may
extend upstream for considerable distances.

A summary of intersection performance results for the years 2016 and 2026 is provided in Table 6.12
and Table 6.13. Detailed SIDRA modelling output is presented in Appendix I.

Table 6.12 Summary of SIDRA intersection modelling for 2016

Intersection Peak Degree of
saturation

Average control
delay (seconds)

Level of
service

Cowpasture Road AM
PM

0.9
0.9

18
14

B
A

Denham Court –
Ingleburn Roads

AM
PM

0.9
0.9

29
24

C
B
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Intersection Peak Degree of
saturation

Average control
delay (seconds)

Level of
service

Heath Road AM
PM

0.9
0.9

16
21

B
B

St Andrews Road AM
PM

0.9
0.9

9
10

A
A

Raby Road AM
PM

0.9
0.9

19
18

B
B

Catherine Field Road AM
PM

0.9
1

22
42

B
C

Springfield Road AM
PM

0.9
1

12
23

A
B

Table 6.13 Summary of SIDRA intersection modelling for 2026

Intersection Peak Degree of
saturation

Average control
delay (sec)

Level of
service

Cowpasture Road AM
PM

0.9
0.9

18
18

B
B

Denham Court –
Ingleburn Roads

AM
PM

1
0.9

31
30

C
C

Heath Road AM
PM

0.9
0.9

27
21

B
B

St Andrews Road AM
PM

0.9
0.9

14
18

A
B

Raby Road AM
PM

0.9
1.4

26
190

B
F

Catherine Field Road AM
PM

1.1
1

108
63

F
E

Springfield Road AM
PM

1
0.9

41
27

C
B

Dwyer Road AM
PM

1.0
0.9

54
13

D
A

Intersection modelling results indicate that the modelled intersections along Camden Valley Way would
operate at acceptable level of service in 2016, with all intersections performing at a Level of Service B or
better.  In 2026, the Raby Road intersection would have excessive delays in the PM peak period and
would be operating at unacceptable level of service (F). Also, the Catherine Field Road intersection
would be operating at unacceptable level of service (F and E in the AM and PM Peak periods
respectively) with long delays. Camden Valley Way may need to be upgraded to six lanes by 2026.
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U-turn and B-double right turn facilities
The proposed wide central median in Camden Valley Way would impact right turn in/out access
movements at Park Road, Dwyer Road, Deepfields Road and for properties adjacent to Camden Valley
Way. The right turn out of George Road would also be impacted, impacting on B-double movement to
George Road, which is an approved B-double route.

Temporary U-turn facilities would be provided at traffic lights at upgraded intersections of Springfield
Road, St Andrews Road, Heath Road and Forest Lawn Cemetery. These temporary U-turn facilities
would facilitate right turn movements restricted by the median.

A temporary turn bay would be provided in the median area to allow right turns into George Road,
because it is currently an approved B-double truck turn movement.

The temporary U-turn facilities would accommodate semi-trailer trucks. The temporary right turn bay at
George Road would accommodate B-double trucks.

These temporary U-turn and right turn facilities would be removed as the precincts are developed along
the route and the upgraded intersections are connected to the future local road network by others.

Crashes and safety
With the construction of two divided carriageways, the proposal is likely to reduce the number of head-on
crashes, which accounted for 4.2 per cent of the crashes recorded in the four-year period. The likelihood
of intersection crashes would also be reduced with the provision of deceleration/slip lanes along Camden
Valley Way and signalised intersections being introduced.

The proposal would be designed to the RTA’s design guide and would be reviewed by the RTA’s safety
unit.

Bus services
The RTA undertook a bus route investigation in February 2010. The report investigated potential impacts
that the proposal would have on all of the bus services that use Camden Valley Way in the vicinity of the
proposal.

There are no major effects on access or routes along Camden Valley Way between Cobbitty Road and
Cowpasture Road as a result of the proposal. The main impact of the proposal on bus routes involves
the reversing the loop at Deepfields and Catherine Field Roads due to the restricted access to and from
Deepfields Road in the future.

There is currently one northbound bus service (Busabout 1) that travels along Camden Valley Way that
turns left into Catherine Field Road and re-enters Camden Valley Way at Deepfields Road.  There would
be minimal disruption to this service as a result of the proposal.

There are currently eight bus routes (Busabout 1, 16, 20, 21, 22, 850, 857 and Interline 143) that travel
southbound along Camden Valley Way before turning right into Deepfields Road and re-entering
Camden Valley Way at Catherine Field Road.  With the upgrade of Camden Valley Way, the right turn
from Deepfields into Camden Valley Way would be prohibited and the bus service would reverse the
route by entering from Catherine Field Road.  There would be minimal disruption to the services and in
some routes (20 and 143) a duplication of part of the route would be required.
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Bus stops would be provided at the departure of each signalised intersection at Cowpasture Road
(south), St Andrews Road, Heath Road intersection, Catherine Fields Road, Springfield Road, and Raby
Road.

It is expected that additional bus routes would be developed within the future development areas
adjacent to Camden Valley Way.

Pedestrian and cyclists

A three metre wide shared pedestrian and cycle path forms part of the proposal along the northbound
carriageway. This arrangement would formalise pedestrian and cyclist movements along the Camden
Valley Way corridor, which currently does not have sufficient facilities for cyclists and pedestrians. This
new path would result in an increase in safety for pedestrians and cyclists travelling along the corridor.

The proposal would also see the construction of wide shoulders along both carriageways, which would
provide cyclists with an alternate path to travel along the road corridor. This is an improvement in safety
to the existing situation, which does not sufficiently allow for cyclists to travel adjacent to the traffic lanes.

Private property access

The road widening would affect access during and after construction. Left in and left out access would
generally be provided at existing properties where there are no other alternatives. Four temporary U-turn
facilities have been incorporated into the design (as discussed above), about every one kilometre, to
allow for traffic movements to and from properties with only left in and left out access.

Car parking
A new car park with 31 car spaces would be provided about 200 metres north of Leppington shops and
would be accessed via a driveway connecting to Cowpasture Road (south).  The car park is proposed as
the proposal would prevent the right in and right out turning movements from the existing car park at the
shops. Access to and from Cowpasture Road (south) onto Camden Valley Way would be via signalised
intersection.

6.7.3 Site-specific safeguards

Pre-construction

 The community would be informed of the future changed traffic conditions and likely disruptions to
access for construction and operation of the proposal.

Construction
 A detailed Traffic Management Plan would be prepared in accordance with the RTA’s Traffic Control

at Work Sites Manual 2003, and approved by the RTA prior to implementation, to provide a
comprehensive and objective approach to minimise any potential impacts on road network
operations during construction.

 The Traffic Management Plan would include such measures as providing safe access points to work
areas from the adjacent road network, safety barriers where necessary, imposing temporary speed
restrictions when necessary, maintaining adequate sight distance, and displaying prominent warning
signage.
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 The Traffic Management Plan would also consider other developments such as the South West Rail
Link and South West Growth Centre precincts that may also be under construction, to minimise
traffic conflict and congestion that may occur due to the cumulative increase in construction vehicle
traffic.

 A thoroughfare for emergency vehicles would be maintained at all times. The construction contractor
would be required to consult with the NSW Police Service, the Fire Brigade, and Ambulance Service
to determine the most appropriate means of minimising impacts to emergency access during
construction.

 Disruptive works such as utility adjustments along the trafficked pavement, would be scheduled to
take place generally outside of peak commuting periods to minimise road user delays.

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

 If some side streets need to be closed temporarily during construction, alternative access would be
provided via other local roads. Any detours would be clearly signposted and the community would be
informed in advance through community updates and newspaper notices.

 The existing pedestrian facilities at Leppington shops and at Raby Road would be maintained where
feasible or temporarily relocated during construction.

 Bus stops may need to be relocated during construction. Advanced notice would be given to local
residents and signage would be installed to advise of any changes.

 Any disruption to access would be notified in advance in accordance with RTA’s Community
Involvement Practice Notes and Resource Material 1998.

Property access

 Property access would be maintained at all times where feasible. This may require the temporary
relocation of driveways while permanent improvement works are made. Where changes to access
arrangements are necessary, the RTA would advise owners and tenants and consult with them on
alternate access arrangements.

 Property access points would be separated from work areas (for example, through the installation of
fencing) to ensure safety.

Operation

 Community and bus users to be notified of any changes to bus services as a result of the proposal.

 The RTA and TIDC will continue regular meetings to discuss each proposal and to manage the
operational (and construction) traffic impacts between the two projects.

6.8 Noise and vibration
A noise and vibration assessment was carried out by Renzo Tonin and Associates on behalf of the RTA
to assess the noise impact of the proposal. A full copy of the assessment has been included in Appendix
J and a summary is provided below.

It is noted that the noise assessment presented in this report is only for existing buildings along Camden
Valley Way between Cowpasture Road and Cobbitty Road. Noise assessments and noise mitigation
measures for any future developments within the study area are to be the responsibility of the developer
or Council, not the RTA.
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Road traffic noise impacts have been addressed in accordance with DECCW’s Environmental Criteria for
Road Traffic Noise (ECRTN) and the RTA’s Environmental Noise Management Manual (ENMM).
Camden Valley Way is classed as an arterial road in that it handles through traffic bound for another
locality and has characteristically heavy and continuous traffic flows.

6.8.1 Existing environment

To quantify the existing ambient noise environment, long-term (unattended) noise monitoring was
conducted over 12 days, between Thursday 22 October and Monday 2 November 2009. Seven locations
were monitored to represent the various noise catchment areas present in the study area.

The existing background and ambient noise levels and road traffic noise levels are presented in Table
6.14 and Table 6.15.

Table 6.14 Measured existing background (L90) and ambient (Leq) noise levels, dB(A)

L90 background noise levels Leq ambient noise levels1Noise monitoring location

Day2  Evening3 Night4 Day2  Evening3 Night4

M1 – 1402 Camden Valley Way 52 46 39 59 57 57

M2 – 1300 Camden Valley Way 45 40 30 53 51 50

M3 – Camden Valley Golf Resort 50 45 31 65 63 61

M4 – 863 Camden Valley Way 48 44 30 57 56 53

M5 – 963 Camden Valley Way 51 50 36 58 57 55

M6 – 1401 Camden Valley Way 48 45 35 57 56 54

M7 – 1695 Camden Valley Way 51 45 36 59 58 56

Note: 1 LAeq noise level corrected to represent ‘free-field’ conditions by subtracting 2.5 dB(A) from the measured result, except at

locations M3, M4 and M6
2 Day is defined as 7am to 6pm, Monday to Saturday; 8am to 6pm Sundays & Public Holidays
3 Evening is defined as 6pm to 10pm, Monday to Sunday & Public Holidays
4 Night is defined as 10pm to 7am, Monday to Saturday; 10pm to 8am Sundays & Public Holidays

Table 6.15 Measured existing road traffic (Leq) noise levels

Leq traffic noise levels, dB(A)1Noise monitoring location Distance from nearest edge
of Camden Valley Way

LAeq,15hr day2 LAeq,9hr night2

M1 – 1402 Camden Valley Way 48m 61 59

M2 – 1300 Camden Valley Way 58m 55 53

M3 – Camden Valley Golf Resort 22m 67 64

M4 – 863 Camden Valley Way 66m 60 56

M5 – 963 Camden Valley Way 117m 60 57

M6 – 1401 Camden Valley Way 63m 59 57
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Leq traffic noise levels, dB(A)1Noise monitoring location Distance from nearest edge
of Camden Valley Way

LAeq,15hr day2 LAeq,9hr night2

M7 – 1695 Camden Valley Way 46m 61 59

Note: 1 LAeq noise level corrected to represent ‘façade affected’ conditions at Locations M3, M4 and M6 by adding 2.5 dB(A) to the

measured result.
2 Day is defined as 7am to 10pm; Night is defined as 10pm to 7am

The study identified about 181 residential properties, one childcare centre, one place of worship and two
golf courses (one including a motel) potentially affected by the construction and operation of the upgrade,
most of which are currently exposed to road traffic noise from Camden Valley Way. Camden Valley Way
runs adjacent to the front boundary of the majority of residential properties within the study area with
most currently exposed to road traffic noise. A site inspection indicated that residences in the study area
are mostly single storey.

Noise catchment areas
Seven noise catchment areas (NCA) were identified, as shown in Figure 6.9 to Figure 6.11, and
described below:

 NCA 1 – Residential area in Leppington on the eastern side of Camden Valley Way, bordered by
Cowpasture Road to the north and Denham Court Road to the south. A childcare centre and place of
worship is also located within this NCA.

 NCA 2 – Residential area in Leppington on the eastern side of Camden Valley Way, bordered by
Denham Court Road to the north and Raby Road to the south.

 NCA 3 – Recreation area – golf courses – in Catherine Field on the eastern side of Camden Valley
Way, bordered by Raby Road to the north and the southern extent of the upgrade to the south. A
motel which forms part of the Camden Valley Golf Resort is also located within this NCA.

NCA 4 – Residential area in Catherine Field on the western side of Camden Valley Way, bordered by
the south extent of the upgrade to the south and Deepfields Road to the north.

 NCA 5 – Residential area in Leppington on the western side of Camden Valley Way, bordered by
Deepfields Road to the south and Heath Road to the north.

 NCA 6 – Residential area in Leppington on the western side of Camden Valley Way, bordered by
Heath Road to the south and Old Cowpasture Road to the north.

 NCA 7 – Residential area in Leppington on the western side of Camden Valley Way, bordered by Old
Cowpasture Road to the south and Cowpasture Road to the north.

6.8.2 Noise and vibration criteria

Construction noise criteria
The DECCW has recently released its Interim Construction Noise Guideline (ICNG). Table 6.16
(reproduced from Table 2 of the ICNG) sets out the noise management levels and how they are to be
applied for residential receivers. The guidelines intend to provide respite for residents exposed to
excessive construction noise outside the recommended standard hours whilst allowing construction
during the recommended standard hours without undue constraints. As noted in Section 3.4.6, there may
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be some requirement for out-of-standard hours construction to occur. The rating background level (RBL)
is used when determining the management level. The RBL is the overall single-figure background noise
level measured in each relevant assessment period.

Table 6.16 Noise at residences using quantitative assessment

Time of day Management level
LAeq (15 min)*

How to apply

Noise affected

RBL + 10 dB(A)

The noise affected level represents the point above which there may be
some community reaction to noise.

Where the predicted or measured LAeq (15 min) is greater than the
noise affected level, the proponent should apply all feasible and
reasonable work practices to meet the noise affected level.

The proponent should also inform all potentially impacted residents of
the nature of works to be carried out, the expected noise levels and
duration, as well as contact details.

Recommended
standard hours:

Monday to
Friday

7 am to 6 pm

Saturday 8 am
to 1 pm

No work on
Sundays or
public holidays

Highly noise affected

75 dB(A)

The highly noise affected level represents the point above which there
may be strong community reaction to noise.

Where noise is above this level, the relevant authority (consent,
determining or regulatory) may require respite periods by restricting the
hours that the very noisy activities can occur, taking into account:

Times identified by the community when they are less sensitive to
noise (such as before and after school for works near schools, or
mid-morning or mid-afternoon for works near residences)

If the community is prepared to accept a longer period of
construction in exchange for restrictions on construction times.

Outside
recommended
standard hours

Noise affected

RBL + 5 dB(A)

Justification would typically be required for works outside the
recommended standard hours.

The proponent should apply all feasible and reasonable work practices
to meet the noise affected level.

Where all feasible and reasonable practices have been applied and
noise is more than 5 dB(A) above the noise affected level, the
proponent should negotiate with the community.

For guidance on negotiating agreements see Section 7.2.2 of the NSW
ICNG.

* Noise levels apply at the property boundary that is most exposed to construction noise, and at a height of 1.5 metres above
ground level. If the property boundary is more than 30 metres from the residence, the location for measuring or predicting noise
levels is at the most noise-affected point within 30 metres of the residence. Noise levels may be higher at upper floors of the noise
affected residence.

* See Section 3.4.6 for instances where work outside of standard working hours would be required.
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The background noise levels measured at the long term locations were considered to be representative
of the RBL for residences along the proposed Camden Valley Way upgrade.  Therefore, measured
background noise levels are suitable for setting construction noise criteria, consistent with a conservative
assessment.  Based on the background noise levels measured and the construction work proposed for
the day time period only, the construction noise criteria for the day period are summarised below.  It is
noted that although the background noise level at Location M3 was measured at the Camden Valley Golf
Resort golf course in NCA 3, this background noise level will be used to establish construction noise
management levels for the motel which forms part of the Camden Valley Golf Resort and is assessed as
a residential property.

Based on the background noise levels measured and the construction work proposed for the day time
period only, the construction noise criteria for the day period are summarised in Table 6.17, Table 6.18
and Table 6.19. The base management level (the base criteria established from the rating background
level) represents the target for construction noise.

Table 6.17 Summary of construction noise management levels

Base management level LAeq(15min)Time of day Management
level LAeq(15min)

NCA 1 NCA 2 NCA 3 NCA 4 NCA 5 NCA 6 NCA 7

During
recommended
standard hours
(day)

RBL + 10 dB(A) 62 55 60 58 61 58 61

Table 6.18 (reproduced from Table 3 of the ICNG) sets out the noise management levels for sensitive
land uses within the study area of the proposal.

Table 6.18 Noise at sensitive land uses using quantitative assessment

Land use Management level, LAeq (15 min)

Classrooms at schools1 Internal noise level – 45 dB(A)

Places of worship Internal noise level – 45 dB(A)

Passive recreation areas (such as outdoor grounds used
for teaching)2

External noise level - 60 dB(A)

Active recreation areas (such as golf courses) External noise level - 65 dB(A)

Notes: 1 Applicable for the internal teaching areas of the Care for Kindies Childcare Centre
2 Applicable for outdoor play area of the Care for Kindies Childcare Centre

Table 6.19 Noise at commercial premises using quantitative assessment

Type of premises Management level, LAeq (15 min)

Commercial (such as offices and retail outlets) External noise level = 70 dB(A)
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Operational noise criteria
The criteria set out in Table 6.20 are the ECRTN ‘target noise levels’ that a road redevelopment project
should aim to achieve.

Table 6.20 NSW environmental criteria for road traffic noise

Criteria, dB(A)Type of development

Day Night

Where criteria are already exceeded

Redevelopment of existing
freeway/ arterial road1

LAeq,15hr 60 LAeq,9hr 55 In all cases, the redevelopment should be designed so
as not to increase existing noise levels by more than 2
dB.

Notes: 1Applies to all NCAs

Residences where that are impacted by noise levels equal to or in excess of 65dB(A) during the day and
60dB(A) during the night are considered to be exposed to ‘acute’ noise levels. All reasonable and
feasible noise site-specific safeguards should be considered in the design of the project. Where the
target noise levels are already exceeded, and all feasible and reasonable noise site-specific safeguards
have been considered, an ‘allowance criteria’ is set in that the project should be designed so as not to
increase existing noise levels by more than 2 dB for a road redevelopment project.

The ECRTN also sets guidelines for the assessment of traffic noise on sensitive land uses such as
schools, hospitals, places of worship and recreation areas. During the site inspection the following
sensitive land use developments were found:

 Care for Kindies Childcare Centre – located at 1412 Camden Valley Way, Leppington, within NCA 1.
Internal areas classified as school classrooms and outdoor play areas classified as passive
recreation areas.

 Place of worship – located at 1492 Camden Valley Way, Leppington, within NCA 1.  Classified as a
place of worship.

 Camden Lakeside Country Club – golf course located on the corner of Camden Valley Way and
Raby Road, Catherine Field within NCA 3. This sensitive land use development classified as an
active recreation area in accordance with the ECRTN.

 Camden Valley Golf Resort – located at 810 Camden Valley Way, Catherine Field and within NCA 3.
Classified as an active recreation area.

The applicable road traffic noise criteria for sensitive receivers are outlined in Table 6.21.
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Table 6.21 Road traffic noise criteria for sensitive land use developments

CriteriaType of development

Day Night Noise site-specific safeguards

Proposed school
classrooms

LAeq(1hr) 401 –

Passive recreation and
school playgrounds

LAeq(15hr) 55 –

To achieve internal noise criteria in the short-term, the
most practicable site-specific safeguards are often
related to building or facade treatments.

In the medium to longer term, strategies such as
regulation of exhaust noise from in-service vehicles,
limitations on exhaust brake use, and restricting access
for sensitive areas or during sensitive times to low
noise vehicles can be applied to mitigate noise impacts
across the road system. Other measures include
improved planning, design and construction of sensitive
land use developments; reduced new vehicle emission
standards; greater use of public transport; and
alternative methods of freight haulage. These medium
to long-term strategies apply equally to mitigating
internal and external noise levels.

Active recreation (eg golf
courses)

LAeq(15hr) 60 –

Places of worship LAeq(1hr) 401 LAeq(1hr) 401

Where existing levels of traffic noise exceed the
criteria, all feasible and reasonable noise control
measures should be evaluated and applied. Where this
has been done and the internal or external criteria (as
appropriate) cannot be achieved, the proposed road or
land use development should be designed so as not to
increase existing road traffic noise levels by more than
0.5 dB(A) for new roads and 2 dB(A) for redeveloped
roads or land use development with potential to create
additional traffic.

Note: 1 Internal noise criteria

It should be noted that the ECRTN states “in cases where existing schools are affected by noise from
proposed roads, the daytime criterion is LAeq(1hr) 45 dB(A) (internal)”. During the site inspection it was
observed that the Care for Kindies childcare centre and the place of worship buildings are of brick
construction, which is considered to conservatively provide a minimum of 15 dB(A) reduction from
external noise levels to internal noise levels. Therefore, the equivalent external noise criteria for the
internal areas of the childcare centre and the place of worship are LAeq(1hr) 60 dB(A) and LAeq(1hr) 55 dB(A),
respectively.

Construction vibration criteria
In general, vibration criteria for human disturbance are more stringent than vibration criteria for effects on
building contents and building structural damage. Hence, compliance with the more stringent limits
dictated by human comfort, would ensure that compliance is also achieved for the other two categories
(criteria for building contents and structural damage are included in Appendix J).

For disturbance to human occupants of buildings, we refer to the DECC’s (now DECCW) Assessing
Vibration; a technical guideline, published in February 2006. This document provides criteria which are
based on the British Standard BS 6472-1992, Evaluation of human exposure to vibration in buildings (1-
80 hertz).

Vibration sources are defined as continuous, impulsive or intermittent. Section 2 of the technical
guideline defines each type of vibration as follows:
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 Continuous vibration continues uninterrupted for a defined period (usually throughout the daytime
and/or night-time).

 Impulsive vibration is a rapid build-up to a peak followed by a damped decay that may or may not
involve several cycles of vibration (depending on frequency and damping). It can also consist of a
sudden application of several cycles at about the same amplitude, providing that the duration is
short, typically less than 2 seconds.

 Intermittent vibration can be defined as interrupted periods of continuous or repeated periods of
impulsive vibration that varies significantly in magnitude.

The preferred and maximum values for continuous and impulsive vibration are defined in Table 2.2 of the
guideline and are reproduced in Table 6.22.

Table 6.22 Preferred and maximum weighted rms values for continuous and impulsive vibration
acceleration (m/s2) 1-80 hertz

Preferred values Maximum valuesLocation Assessment
period1

z-axis x- & y-axis z-axis x- & y-axis

Continuous vibration

Critical areas2 Day or night 0.005 0.0036 0.010 0.0072

Day 0.010 0.0071 0.020 0.014Residences

Night 0.007 0.005 0.014 0.010

Offices, schools, educational institutions
& places of worship

Day or night 0.020 0.014 0.040 0.028

Workshops Day or night 0.04 0.029 0.080 0.058

Impulsive vibration

Critical areas2 Day or night 0.005 0.0036 0.010 0.0072

Day 0.30 0.21 0.60 0.42Residences

Night 0.10 0.071 0.20 0.14

Offices, schools, educational institutions
& places of worship

Day or night 0.64 0.46 1.28 0.92

Workshops Day or night 0.64 0.46 1.28 0.92

Notes: 1 Daytime is 7am to 10pm and night-time is 10pm to 7am

2 Examples include hospital operating theatres and precision laboratories where sensitive operations are occurring. There

may be cases where sensitive equipment or delicate tasks require more stringent criteria than the human comfort criteria

specify above. Stipulation of such criteria is outside the scope of their policy and other guidance documents (eg relevant

standards) should be referred to. Source: BS 6472-1992.

Intermittent vibration values are defined in Table 2.4 of the guideline and are reproduced in Table 6.23.
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Table 6.23 Acceptable vibration dose values for intermittent vibration (m/s1.75)

Daytime values1 Night-time values1Location

Preferred Maximum Preferred Maximum

Critical areas2 0.10 0.20 0.10 0.20

Residences 0.20 0.40 0.13 0.26

Offices, schools, educational institutions
& places of worship 0.40 0.80 0.40 0.80

Workshops 0.80 1.60 0.80 1.60

Notes:  1 Daytime is 7am to 10pm and night-time is 10.00pm to 7am

2 Examples include hospital operating theatres and precision laboratories where sensitive operations are occurring. These

criteria are only indicative, and there may be a need to assess intermittent values against the continuous or impulsive

criteria for critical areas. Source: BS 6472-1992

There is currently no Australian Standard for assessment of building damage caused by vibrational
energy. However, the British Standard 7385: Part 2 “Evaluation and measurement of vibration in
buildings”, can be used as a guide to assess the likelihood of building damage from ground vibration.
BS7385 suggests levels at which ‘cosmetic’, ‘minor’ and ‘major’ categories of damage might occur.

The German standard DIN 4150 - Part 3 - "Structural vibration in buildings - Effects on Structures”, also
provides recommended maximum levels of vibration that reduce the likelihood of building damage
caused by vibration. This standard too, presents recommended maximum limits over a range of
frequencies measured in any direction at the foundation or in the plane of the uppermost floor.

The minimum ‘safe limit’ of vibration at low frequencies for commercial and industrial buildings is
20mm/s.  For dwellings it is 5mm/s and for particularly sensitive structures (eg historical with preservation
orders etc), it is 3mm/s. These limits increase as the frequency content of the vibration increases.

These values are presented in Table 6.24 and are generally recognised to be conservative.

Table 6.24 Structural damage criteria - safe limits for building vibration

Vibration velocity, mm/s

At foundation at frequency of Plane of floor
uppermost
storey

Group Type of structure

Less than 10Hz 10Hz to 50Hz 50Hz to 100Hz All frequencies

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

20 20 to 40 40 to 50 40

2 Dwellings and buildings
of similar design and/or
use

5 5 to 15 15 to 20 15



13921/19156/158260 Camden Valley Way upgrade between Cobbitty Road and Cowpasture Road
Review of Environmental Factors

Vibration velocity, mm/s

At foundation at frequency of Plane of floor
uppermost
storey

Group Type of structure

Less than 10Hz 10Hz to 50Hz 50Hz to 100Hz All frequencies

3 Structures that, because
of their particular
sensitivity to vibration, do
not correspond to those
listed in Group 1 or 2
and have intrinsic value
(eg buildings under a
preservation order)

3 3 to 8 8 to 10 8

6.8.3 Potential impacts

Construction noise

An assessment of construction noise impacts was completed for seven receivers, which were considered
to represent the potentially worst-affected receivers affected by construction activities.  These locations
typically represent properties nearest to the road upgrade construction works.  Construction noise levels
were calculated taking into consideration attenuation due to distance only.

The range of noise levels likely to be experienced by the representative receivers are presented in Table
6.25. The range of noise levels represent the quietest plant item operating alone to all plant items
operating concurrently for each activity.

Table 6.25 Predicted Leq construction noise levels, dB(A)

Receiver Distance to
construction

Base management
level LAeq(15min)

Clearing and
grubbing

Bulk
earthworks

Paving and
asphalting

Location R1 18 62 71 – 79 71 – 82 59 – 80

Location R2 30 55 67 – 74 66 – 77 54 – 76

Location R3 315 70 / 651 47 – 54 46 – 57 34 – 55

Location R4 30 58 67 – 74 66 – 77 54 – 76

Location R5 20 61 70 – 78 70 – 81 58 – 79

Location R6 19 58 71 – 78 70 – 81 58 – 80

Location R7 45 61 63 – 71 63 – 74 51 – 72

Note: 1 Base management level of 70dB(A) applicable to Camden Valley Golf Resort motel, which is assessed as a commercial

receiver.  Base management level of 65dB(A) applicable to the golf courses, which are assessed as active recreation areas.

2. Bold font indicates exceedence with the base management level

Figure 16, Figure 17 and Figure 18 in Appendix D of Appendix J show the construction noise
assessment locations.
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Based on these predicted construction noise levels, the criteria for construction noise management levels
would generally be exceeded at the nearest noise sensitive receivers in the study area by most activities
when occurring near the receiver. Construction activities would not be focussed in the one area for the
entire construction period, but rather would move along the alignment as construction of the new
carriageway was undertaken. A reasonable and feasible approach towards noise management
measures would be required to reduce noise levels as much as possible to manage the impact from
construction noise.

Construction vibration

Typical vibration levels from construction equipment most likely to cause significant vibration are
summarised in Table 6.26.

Table 6.26 Typical ground vibration generated by construction plant

Activity Typical ground vibration

Bulldozers Typical ground vibration from bulldozers range from 1mm/s to 2mm/s at distances of about
5m and at distances greater than 20m, vibration levels are usually below 0.2mm/s.

Compactor Compactors typically generate 20mm/s at distances of about 5m, 2mm/s at distances of 15m.
At distances greater than 30m, vibration are usually below 0.3mm/s.

Vibratory rollers Ground vibration caused by vibratory rollers can range up to 1.5mm/s at distances of 25m.
The highest levels of vibration usually occur as the roller is brought to rest and the frequency
of the centrifugal forces passes through resonance with the natural frequency of the
roller/ground/structure. Machinery should therefore not be brought to rest when in the vicinity
of susceptible buildings, especially dwellings.

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

Truck traffic Typical vibration from heavy trucks passing over normal (smooth) road surfaces generate
relatively low vibration levels in the range of 0.01 - 0.2mm/s at the footings of buildings
located 10 - 20m from a roadway. Very large surface irregularities can cause levels up to five
to ten times higher.

In general, ground vibration from trucks is usually imperceptible in nearby buildings. The
rattling of windows and other loose fittings that is sometimes reported is more likely to be
caused by airborne acoustic excitation from very low frequency (infrasonic) noise radiated by
truck exhausts and truck bodies. While this may cause concern to the occupants, the
phenomenon is no different from the rattling caused by wind or people walking or jumping on
the floor, and fears of structural damage or even accelerated ageing are usually unfounded.

Heavy vibratory rollers could exceed the criteria limits for human comfort (as shown in Section 6.8.2). It is
unlikely that vibration levels from other equipment would exceed the set limits. At distances of 12 metres
or greater, vibration levels generated by heavy vibratory rollers should not cause structural damage to
residences. The closest residences to the proposed road works would be at a distances of about 18 to
20 metres. Therefore vibration from heavy vibratory rollers is not expected to cause structural damage to
the nearest residences.

It is noted that there are some heritage-listed structures in the vicinity of the proposal. Most structures
are generally some distance from construction works and would not be affected by vibration. However,
Camden Valley Way also crosses over the heritage-listed Nepean Water Supply Canal and Bridge and
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as a result, construction works would occur directly adjacent to the canal (particularly with the demolition
of the existing bridge and construction of the new bridges).

Therefore, the Nepean Water Supply Canal and Bridge would need to comply with the Group 3 criteria
specified in Table 6.24 above to ensure structural damage does not occur as a result of the construction
works associated with the proposal.

Operational noise

Noise modelling was undertaken using the Road Traffic Noise Module in the SoundPLAN noise
modelling software. The model was developed based on a range of assumptions (detailed in Appendix J)
and was verified and calibrated using the long-term noise monitoring results and traffic classification
counts obtained.

Preliminary traffic volumes provided by the RTA were used for the assessment for the year the road
upgrade is expected to be completed (2016), both with and without the upgrade. It is noted that the traffic
volumes and composition for with and without the upgrade being constructed are identical, since the
upgrade will not be providing an alternate route. Additionally, preliminary traffic volumes for 10 years
after the upgrade (2026) have also been provided by the RTA.

Table 6.27 and Table 6.28 summarise the noise exceedences for the residences within the various noise
catchment in 2016 without the proposal, and 2026 10 years after the proposal has opened.  The tables
also show how many of these residences would be exposed to acute noise levels. A full copy of the
results of residential receivers is included in Tables H.1 and H.2 of in Appendix J.

Table 6.27 Summary of road traffic noise impacts on residences for future existing scenario
(2016 without the upgrade)

Day period – no. of residences Night period – no. of
residences

NCA Total no. of
residences in
NCA

Exceed target
noise level
(60dB)?

Exposed to
acute noise

Exceed target
noise level
(55dB)?

Exposed to
acute noise

1 20 10 5 10 5

2 6 1 0 1 0

3 0 0 0 0 0

4 37 17 1 17 1

5 38 12 4 12 4

6 65 15 7 15 7

7 14 5 0 5 0

TOTAL 180 60 17 60 17
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Table 6.28 Summary of road traffic noise impacts on residences 10 years after opening (2026)

Day period – no. of residences Night period – no. of residences

NCA
Total no.
of
residences
in NCA

Exceed
target
noise level
(60dB)?

Exceed
allowance
criteria

Exposed
to acute
noise

Exceed
target
noise level
(55dB)?

Exceed
allowance
criteria?

Exposed
to acute
noise

1 20 13 9 10 13 9 10

2 6 1 0 0 1 0 0

3 0 0 0 0 0 0 0

4 37 20 9 11 23 11 12

5 38 16 2 7 19 2 8

6 65 21 3 9 21 3 10

7 14 6 0 2 6 0 2

Total 180 77 23 39 83 25 42

The modelling indicates that traffic noise levels in 2026, 10 years after opening, are predicted to
generally increase by up to 6 dB(A) when compared to noise levels in 2016 with the existing road.
Exceedence of the ECRTN base criteria was predicted for 60 residences during the day period and 60
residences during the night period in the year 2016, increasing to 77 residences during the day period
and 83 residences during the night period in the 2026. However, only 23 and 25 residences exceed the
allowance criteria during the day and night periods in 2026, respectively. A total of 17 during the day
period and 17 during the night period are shown to have acute noise levels in the year 2016, and 39
during the day and 42 during the night in the year 2026.

Non-residential sensitive receivers, being a place of worship at 1492 Camden Valley Way, the Care for
Kindies childcare centre and two golf courses, were also measured in terms of potential noise level
impacts. In the year 2026, noise at the place of worship would exceed the ECRTN noise criteria during
the day (13 dB(A)) and night (8 dB(A)). The child care centre (indoor and outdoor areas) would also
experience noise levels in excess of the ECRTN criteria during the day period (8 dB(A) exceedance for
indoor and 4 dB(A) exceedance for outdoor). Noise levels at the golf courses would not exceed the
ECRTN criteria.

The predicted range of Lmax (the highest level measured during measurement time) noise levels between
the present and future may potentially increase by up to 6 dB(A) at some of the monitoring locations, due
to the decrease in distance between the carriageways and receivers as a result of the road upgrade.

Figures 4 to 6 and Figures 7 to 9 in Appendix J present the daytime and night-time noise contours,
respectively, which represent road traffic noise generated by the Camden Valley Way upgrade for the
year 2016 (year of project opening). Figures 10 to 12 and Figures 13 to 15 in Appendix J present the
daytime and night-time noise contours, respectively for the year 2026 (10 years after project opening).
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The predicted traffic noise levels indicate that some residential receivers in the study area are exposed to
traffic noise levels that exceed the ECRTN requirements for noise. (A full copy of the results is presented
in Appendix H of Appendix J, Tables H.1 and H.2.)

Maximum noise level assessment
The ECRTN does not specify a night-time Lmax noise limit or noise goal. This is primarily because
research conducted to-date in this field has not been definitive and the relationship between maximum
noise levels, sleep disturbance and subsequent health effects is not currently well defined.

According to the policy however, the likely maximum or peak noise levels are to be broadly assessed
and reported for the night-time period, which is considered by the DECCW as being 10pm to 7am.

Noise monitoring undertaken indicated Lmax traffic noise levels at night at residences along Camden
Valley Way reached maximum levels as shown in Table 6.29.  Maximum noise levels at night have been
predicted using existing Lmax noise level data and taking into consideration the proposed road design.  It
is noted that the assessment of maximum noise levels are only applicable to residential receivers.
Therefore the Lmax traffic noise levels for Location M3 – Camden Valley Golf Resort – are not applicable
and have not been presented.

Table 6.29 Maximum Lmax night-time levels at monitoring locations, dB(A)

Monitoring location Current Lmax range1 Predicted Lmax range Lmax – Leq range

M1 – 1402 Camden Valley Way 68 – 86 74 – 92 15 – 29

M2 – 1300 Camden Valley Way 65 – 84 71 – 90 15 – 29

M4 – 863 Camden Valley Way 65 – 86 69 – 90 15 – 28

M5 – 963 Camden Valley Way 66 – 83 67 – 84 15 – 25

M6 – 1401 Camden Valley Way 65 – 83 65 – 83 15 – 27

M7 – 1695 Camden Valley Way 70 – 87 70 – 87 15 – 28

Notes: 1Night-time Lmax values are shown only where Lmax > 65 dB(A) and where Lmax – Leq  15 dB(A)

The predicted range of Lmax noise levels between the present and future may potentially increase by up
to 6 dB(A) at some of the monitoring locations due to the decrease in distance between the carriageways
and receivers as a result of the road upgrade.  At locations M6 and M7 Lmax noise levels would remain
the same as the nearest carriageway of the upgraded road would not move closer to these receivers.  It
should be noted that the road surface of Camden Valley Way would be improved as a result of the
proposal.  This would reduce the irregularities in the road surface, thus potentially reduce the number of
maximum noise level events that occur.

6.8.4 Site-specific safeguards

Operation
The ECRTN noise limits are exceeded at some residential receiver locations within the study area.
Therefore, an assessment of feasible and reasonable noise mitigation options is required. Where future
existing traffic noise levels already exceed the ECRTN targets, the ECRTN allowance of 2dB(A) above
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existing traffic noise levels might be applied, where all reasonable and feasible mitigation measures have
been exhausted. Furthermore, noise mitigation measures would be considered for residences identified
as having 'acute' noise levels.

Tables H.1 and H.2 in Appendix J identifies 47 and 46 residences and sensitive non-residential land uses
exceeding the ECRTN noise requirements during the day and night time periods, respectively, that would
require consideration of noise control options.

All reasonable and feasible noise mitigation treatments would be considered for the affected receivers as
part of the road upgrade, to reduce traffic noise levels at residences to within the applicable noise limits.
Furthermore, noise mitigation measures would also be considered to reduce traffic noise levels at
residences identified as having 'acute' noise levels, where such levels have occurred as a result of the
proposed upgrade.

The final noise management measures that would be implemented to mitigate traffic noise at these
residences would be further refined during the detailed design phase in consultation with the affected
property owners.

It is noted, however, that any noise mitigation measures would only be required for existing or approved
residences. Any future development approvals within the upgrade would be the responsibility of the
developer or Council and not the RTA.

Construction

 A Construction Noise and Vibration Management Plan would be implemented to avoid adverse noise
and vibration disturbance.

 Work would be limited to daylight hours and less sensitive time periods where practical and periods
of low noise and vibration producing activities would be implemented to provide periods of respite.

 Low-noise plant and equipment would be selected.

 A noise monitoring audit program would be implemented to ensure equipment does not exceed
established limits.

 Quieter and less vibration-emitting construction methods would be selected.

 Noisy plant and equipment would be located as far from noise-sensitive areas as possible, optimising
effects from topography, and natural and built features.

 Construction vehicle movements outside of construction hours would be avoided where possible.

 Equipment would be well maintained and fitted with adequately maintained silencers.

 Any operational noise mitigation required would be implemented as soon as possible.

 Selection of the location of access roads would place them as far from sensitive receptors as
possible.

 Sensitivity testing for vibration generated by construction equipment would be undertaken in the
vicinity of, but not immediately adjacent to, the Sydney Water Supply Canal and bridge.  The
sensitivity testing would identify targets and safe buffer distances for the use of vibration producing
equipment around the supply canal.  The results of the sensitivity testing and any targets or buffer
distances identified would be documented in the Management Plan for works on the bridge over
Sydney Water Supply Canal. A program of monitoring vibration would be included in the
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Management Plan, which would form part of the CEMP.  The Sydney Catchment Authority would be
given the opportunity to review the construction Management Plan for works on the bridge over
Sydney Water Supply Canal.

Operation
 Post-construction monitoring of operational noise would be undertaken in accordance with Practice

Note VIII of the RTA’s ENMM. The monitoring would assess the adequacy of the traffic noise
mitigation measures determined during the detailed design phase. Where the assessment indicates
a clear trend in traffic noise levels which are higher than the predictions made in the detailed design
phase and in excess of the noise goals, the implementation of further noise mitigation measures
would be investigated.

 Future developers in the proximity of Camden Valley Way would be made aware of topography and
built features where required to optimise potential attenuation effects.

6.9 Visual impact and urban design
A Visual Assessment was carried out by Spackman Mossop Michaels on behalf of the RTA, to assess
the visual impacts of the proposal. A full copy has been included in Appendix C and is summarised in this
section.

An Urban Design and Landscape Elements Manual and Urban and Landscape Design Concept Plans for
the proposal have been prepared by Spackman Mossop Michaels on behalf of the RTA and are included
in Appendix C.

6.9.1 Methodology
An outline of the methodology used during for the Visual Assessment is located in Appendix C.

In summary, the first task identified the visual effect that the proposal would have on the surrounding
area. This effect would then be assessed as either low, medium or high (see Section 5.1.2 of Appendix C
for a description of each level of effect).

Generally speaking, a high visual effect would result where a development would be a major element
and would contrast strongly with the existing landscape. Several factors might contribute to such an
effect, such as poor or visually-exposed siting, poor integration into the landscape or a lack of screening
such as those provided by vegetation or topography. In situations where the existing environment is
heavily modified by the proposed upgrade, a high visual effect would also result.

A moderate visual effect would occur where a proposed upgrade is visible and contrasts with the
landscape, but is integrated with it to some degree. For example, some form of visual screening or visual
integration with the surrounding setting was provided through the way in which the development was
positioned in relation to the surrounding landscape.

A low visual effect would occur if there was minimal visual contrast and a high level of integration of form,
line, shape, pattern, colour or texture values between the upgrade and the existing environment.
Alternatively, it would be the case where a development results in only a low level of visual modification
to the surrounding landscape and the existing visual setting.
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The second task was to identify the visual sensitivity of the surrounding landscape. This is largely based
on the type of viewers and also their location, this also takes into account the visual characteristics of the
existing environment. Visual sensitivity is assessed as either low, medium or high.

The visual impact is then determined by considering both the visual effect of the proposal and the visual
sensitivity of the surrounding area. In order to determine the visual impact, a matrix (see Figure 6.12) is
used to illustrate how different combinations of visual effect and sensitivity would produce high, moderate
or low visual impact levels.

Figure 6.12 Visual impact matrix

Visual precincts

For the purposes of discussion of the proposal, the study area of the proposed upgrade has been broken
down into four precincts. The precincts roughly correspond to character types and visual catchments in
the area and allow for a more detailed discussion of the visual character of each precinct and the
sensitivity of viewers that would be able to see the proposal.

The four precincts are:

 Forest Lawn Cemetery (Cowpasture Road to Water Supply Canal).

 Sydney Water Supply Canal to Denham Court Road.

 Denham Court Road to Dwyer Road.

 Dwyer Road to Cobbitty Road.

6.9.2 Existing environment

Forest Lawn Cemetery (Cowpasture Road to Water Supply Canal)

This section is markedly different from the other precincts, due to the high level of tree cover enveloping
the road corridor and the retention of a rural landscape character in adjoining lands.
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The landscape in this area is gently undulating. The area to the west consists of relatively open fields
and individual dwellings beyond the roadside vegetation. The land slopes up to Carnes Hill and the
ridgeline along which Bringelly Road runs. This area has been identified for inclusion in the Western
Sydney Regional Parklands system.

The northern side of the road is generally flatter with cleared areas and a backdrop of remnant trees. The
majority of the eastern side of the road contains the Forest Lawn Cemetery. Its manicured landscape,
with mown lawns, remnant trees and post and rail fences, enforces the pastoral landscape typical of this
section.

This section contains a great deal of roadside vegetation including a closed tree canopy over the
carriageway, forming a ‘tree tunnel’, identified as a major landmark experience along the route, as well
as an experience that is relatively unique along Sydney’s arterial road system.  This “tree tunnel” is
shown in Figure 2.2.

Sydney Water Supply Canal to Denham Court Road
This section of Camden Valley Way is characterised by a dense line of trees along the eastern edge of
the existing carriageway, visually separating the carriageway from dwellings situated in rural lots to the
south and east. Isolated trees are scattered along the western edge of the existing carriageway. On the
western side is an empty paddock, where a caravan park, supermarket and Chinese restaurant were
previously located. An important stand of trees is associated with Bonds Creek and located at the corner
of Camden Valley Way and Cowpasture Road (south).

The western edge of Camden Valley Way, south of the Cowpasture Road (south) intersection is
dominated by power lines located just off the edge of the pavement. Leppington Shops a Shell service
station and Lockies Hotel give the area a commercial focus. A number of glasshouses can be glimpsed
through the trees on the eastern side of the road.

The intersection with Cowpasture Road is important from the point of view that it provides the ‘gateway’
to the Camden municipality when heading south, and to the Liverpool municipality when heading north.

Denham Court Road to Dwyer Road

The beginning of this section is characterised by dense Cumberland Plain Woodland to the western half
of the road reserve, commencing immediately south of Denham Court Road. The woodland is
regenerating and largely free of weeds and provides an attractive visual feature.

The eastern side of the road is generally open, with views into adjoining properties which feature a mix of
dwellings and open paddocks. A dominant visual element is the Caltex service station. This is illustrated
in Figure 6.13.

South of Heath Road, the dense patches of Cumberland Plain Woodland on the eastern side of the
existing road alignment gives way to smaller groups of trees lining the road, with generally limited
vegetation along the eastern edge of the road corridor. Views into adjoining lands are limited as a result
of existing cuttings and tree cover. Depending on the extent of future clearing, views have the potential to
become more expansive, with the road corridor following a ridgeline between Heath and Park Roads.
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Figure 6.13 Looking south towards the Caltex garage

South of Park Road, the corridor is generally densely vegetated on the eastern side and closely abutting
the existing carriageway. In the western portion of the road reserve, vegetation cover varies between
heavy stands of trees and sections where remnant trees are limited to lines of individual trees alongside
the existing pavement. In many instances, they provide the effect of an informal avenue, spaced along
the roadside. They allow for glimpses into adjoining properties on the western side which provides a
pleasant contrast with more heavily-enclosed sections of road.

For much of this section, Camden Valley Way is located just below a ridgeline, which (together with the
existing tree cover) limits views to the south and east. Approaching Dwyer Road, the corridor runs
between a major drainage line and the ridge. Limited tree cover combines with the steep topography to
provide long-distance views towards the west, including of the heritage property ‘Raby’ and towards the
Blue Mountains. Contrasting strongly with the limited potential for views along much of the route, the
opening up of views provides a major landmark experience.

Another important feature in this section is a stand of Corymbia citriodora planted in a naturalistic grove
as part of the Remembrance Driveway, which used to be located along Camden Valley Way. The stand
is located opposite Dwyer Road.

Dwyer Road to Cobbitty Road

Camden Valley Way in this section is characterised by its descent from the undulating hills to the low-
lying floodplain associated with Rileys Creek and its tributaries. The alignment then follows along a
ridgeline, providing long-distance views towards the Blue Mountains, particularly south of Catherine
Fields Road. These views are memorable as they occur after a stretch of road where much of Camden
Valley Way is located in cuttings, which obscures any views beyond the road. Camden Valley Way then
descends into broad elevated plain centred on South Creek, south of Springfield Road, where the
change in elevation offers distant views to the Blue Mountains.

Raby Road is a major intersection in this section. It is the only signalised intersection between
Cowpasture Road and Anderson Road in Smeaton Grange, contrasting with the otherwise more ‘rural’
driving experience.
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Visually important vegetation is limited to small areas along the eastern corridor boundary and to
remnants of riparian vegetation communities lining the three creek lines. The most important stands
occur on either side of the road, as well as opposite of the entrance to ‘Raby’, framing the historic
entrance. Because of this framing effect, and the degree to which it shields the intersection and
associated signage and other infrastructure at Raby Road, the creek lines could be regarded as defining
the most important section of ‘Raby’s’ curtilage. Vegetation found in the golf courses on the eastern side
of the corridor vegetation also makes an important visual contribution to Camden Valley Way. Views to
the Raby property from Camden Valley Way are shown in Figure 6.14.

Figure 6.14 Entrance to ‘Raby’

The other defining feature is the historic property ‘Raby’. The homestead can be seen from several
points along Camden Valley Way, being situated on a hill overlooking the floodplain.

Further south, the degree of vegetation cover in the road corridor varies from intermittent stands of trees
to short sections which are densely lined on both sides. Accordingly the degree of openness and sense
of enclosure along the route varies, providing mixed opportunities for views to surrounding areas.
However, there are a number of memorable views and landmark experiences in this section, including
the views to the Blue Mountains, the El Caballo Blanco entrance gate and views of the dams and rolling
green countryside within the Gledswood Estate and the golf course.

6.9.3 Potential impacts

The Visual Assessment (Appendix C) has assessed the impact of the proposal on the surrounding
viewers and existing semi-rural nature of the area. However, it is also important to note the gazetted
South West Growth Centre precincts adjoining Camden Valley Way that will be developed in the near
future and the proposed South West Rail Link rail bridge over Camden Valley Way north of the Forest
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Lawn Cemetery. This will alter the character of the area from being semi-rural to suburban in nature, also
impacting on the visual character.

Forest Lawn Cemetery

Visual effect

It is estimated that the proposal would triple the width of the existing road infrastructure. There would be
minor widening to the existing alignment of the southbound carriageway, a wide vegetated median to
retain the maximum number of existing trees, and a new northbound carriageway. New trees are
proposed along the sides of the road, in particular, on the eastern side south of the proposed rail bridge
to the Forest Lawn Cemetery entry, and on the western side from south of the entry intersection to the
Sydney Water Supply Canal. Additional trees would also bolster the existing tree planting to the median.
Despite this, the integrity of the existing tree lined road would be lost. Tree planting is limited on the
eastern side due to the high pressure gas and ethane lines.

Tree plantings would be set back from the pavement edge further than the current situation, due to the
proposed shared pedestrian/cycle path adjacent to the northbound carriageway, and provision for a
future path adjacent to the southbound carriageway. There would be no tree planting to the median on
the approaches to the proposed Forest Lawn Cemetery entry intersection to provide adequate sight lines
for motorists, which would open up this section of the road.

A major new element in this section of the road would be the introduction of three retaining walls, two on
the eastern side and one on the western side of the road. The walls on the eastern side would face the
adjoining Forest Lawn Cemetery. New tree and shrub planting is proposed to soften the appearance of
the walls.

Overall, the qualitative assessment indicates that the visual effect of the proposed upgrade would
potentially be high.

Visual sensitivity

The upgraded road and associated works would be readily visible from adjoining areas, including Forest
Lawn Cemetery and the area up to Carnes Hill, and along sections of Bringelly Road. Viewers would
include about 15 residences on the western side of Camden Valley Way, who would have a low
sensitivity due to the presence of existing trees along the road edge and around their houses maintaining
their current view. On the eastern side, workers and, in particular, visitors to the Forest Lawn Cemetery
are likely to be highly sensitive to the visual changes associated with the road upgrade due to the nature
of the cemetery visit.

However, due to the relatively low number of viewers from adjoining areas, the overall visual sensitivity of
this precinct is likely to be moderate.

Visual impact
The qualitative assessment indicates that the visual impact of the proposed upgrade in this precinct is
likely to be high to moderate due to the high visual effect and the moderate visual sensitivity of viewers in
the precinct. This precinct would also be impacted by the proposed South West Rail Link rail crossing
over Camden Valley Way north of the Forest Lawn Cemetery (between Ch 300 and Ch 370). An artistic
impression of the railway crossing is shown in Figure 6.15. The artistic impression shows Camden Valley
Way in the ultimate six lane configuration and is an indicative representation only.
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Source: Transport Infrastructure Development Corporation’s South West Rail Link Overview document

Figure 6.15 Artist’s impression of the proposed South West Rail Link bridge over Camden Valley
way

Sydney Water Supply Canal to Denham Court Road

Visual effect
It is estimated that the proposal would triple the width of the existing road infrastructure. There would be
minor widening to the existing alignment of the southbound carriageway, a vegetated median to retain
the maximum number of existing trees, and a new northbound carriageway. New trees are proposed
along the both sides of the road south of the Sydney Water Supply Canal to Cowpasture Road (south),
and on the eastern side opposite the Leppington shops. Additional trees would bolster the existing tree
planting to the median.

Tree plantings would be set back from the pavement edge than the current situation due to the proposed
shared pedestrian/cycle path adjacent to the northbound carriageway, and provision for a future path
adjacent to the southbound carriageway. There would be no tree planting to the median on the
approaches to the Cowpasture Road (south) and Denham Court Road/Ingleburn Road intersections to
provide adequate sight lines for motorists, which would open up these sections of the road. The
character of this area would change with the loss of remnant Cumberland Plain Woodland (which has
ecological significance) and the expansion of the intersection.

Overall, the qualitative assessment indicates that the visual effect of the proposed upgrade would
potentially be moderate.

Visual sensitivity

The upgraded road and associated works would be readily visible from adjoining areas, including about
eight residences and glasshouses on the eastern side of Camden Valley Way, south of the Sydney
Water Supply Canal, and about six residences along sections of Cowpasture Road, although some of
these houses are up to 300 metres from Camden Valley Way. There are few buildings on the western
side and the views from those close to the road would change little, in particular those from Leppington
shops along to the Shell service station. However, the raising of the road to provide flood-free access
south of the Sydney Water Supply Canal to north of Cowpasture Road is likely to increase the
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dominance of road infrastructure when seen from surrounding areas, in particular, the few residences on
Cowpasture Road.

The qualitative assessment is that the overall visual sensitivity of this precinct is likely to be moderate.

Visual impact
The qualitative assessment indicates that the visual impact of the proposed upgrade in this precinct is
likely to be moderate due to the moderate visual effect and the moderate visual sensitivity of viewers in
the precinct.

Denham Court Road to Dwyer Road

Visual effect

It is estimated that the proposal would triple the width of the existing road infrastructure and remove a
number of trees on the western side. There would be minor widening to the existing alignment of the
northbound carriageway, south of Ingleburn Road to St Andrews Road, and the southbound carriageway
to Dwyer Road, a vegetated widened median to retain the maximum number of existing trees, and a new
southbound carriageway to St Andrews Road and a new northbound carriageway beyond. New trees are
proposed along the both sides of the road except on the western side between Ingleburn Road to Ch
3700 and between St Andrews Road and Ch 6000. Additional trees would bolster the existing tree
planting to the median.

Tree plantings would be set back from the pavement edge than the current situation due to the proposed
shared pedestrian/cycle path adjacent to the northbound carriageway, and provision for a future path
adjacent to the southbound carriageway. There would be no tree planting to the median on the
approaches to the Heath Road and St Andrews Road intersections to provide adequate sight lines for
motorists, which would open up these sections of the road.

Overall, the qualitative assessment indicates that the visual effect of the proposed upgrade would
potentially be moderate.

Visual sensitivity
The upgraded road and associated works would be readily visible from immediate adjoining areas. The
retention of the majority of trees would make the impact of the upgrade quite low for viewers from the
east, as this area is mainly vegetated along the road edge with large open fields beyond. There are
about 60 residences on the western side of Camden Valley Way. Viewers here include residents and
some market farm and other workers. Distances from the road with views vary from about 20 metres to
1.2 kilometres at an elevated area at the intersection of Heath Road and Rickard Road. The removal of
some trees on the western side of the road would potentially make the upgrade highly visible to these
viewers.

The qualitative assessment is that the overall visual sensitivity of this precinct is likely to be high.

Visual impact
The qualitative assessment indicates that the visual impact of the proposed upgrade in this precinct is
likely to be high to moderate due to the moderate visual effect and the high visual sensitivity of viewers in
the precinct.
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Dwyer Road to Cobbitty Road

Visual effect

It is estimated that the proposal would triple the width of the existing road infrastructure. There would be
minor widening to the existing alignment of the southbound carriageway, a vegetated median widened
where possible to retain the maximum number of existing trees, and a new northbound carriageway.
New trees are proposed along the both sides of the road except to some sections on the western side
south of Deepfields Road, to preserve the extensive views afforded. Additional trees would also bolster
the existing tree planting to the median.

Tree plantings would be set back from the pavement edge than the current situation due to the proposed
shared pedestrian/cycle path adjacent to the northbound carriageway, and provision for a future path
adjacent to the southbound carriageway. There would be no tree planting to the median on the
approaches to the Raby Road, Catherine Fields Road and Springfield Road intersections, to provide
adequate sight lines for motorists, which would open up these sections of the road. Due to topography,
long sections of the median south of Ch 9800 would not contain tree plantings.

A major new element is the introduction of retaining walls on both sides of the road upgrade. These
adjoin open areas of fields and would have new tree and shrub plantings to soften the effect of the walls.

Overall, the qualitative assessment indicates that the visual effect of the proposed upgrade would
potentially be high.

Visual sensitivity

The upgraded road and associated works would be readily visible from adjoining areas, including from
the adjacent golf courses, Raby, Gledswood and properties further to the north and west, due to its wider
visual catchment. Viewers from the east include players and workers from the Camden Lakeside Golf
Course and the Camden Valley Golf Resort, and visitors to and workers from Gledswood Estate. The
distance of the golf course viewers varies, and their visual sensitivity to the road upgrade would be
relatively low due to the nature of their activity. Viewers from Gledswood are setback about 500 metres
from the road and surrounded by trees, and, with the retention of the majority of trees along Camden
Valley Way, would make the impact of the upgrade quite low. The removal of some trees on the western
side of the road would potentially make the upgrade visible to viewers from this side of the road.

There are about 40 buildings on the western side of Camden Valley Way including rural residential and
associated market garden buildings. Buildings vary in distance from Camden Valley Way between 20
metres and 900 metres and the sensitivity of viewers to the road upgrade would be quite high. Further
south, in the location of the new retaining walls, there is an area from which road is visible, but the
number of viewers is negligible.

The qualitative assessment is that the overall visual sensitivity of this precinct is likely to be high.

Visual impact
The qualitative assessment indicates that the visual impact of the proposed upgrade in this precinct is
likely to be high due to the high visual effect and the high visual sensitivity of viewers in the precinct.
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6.9.4 Site-specific safeguards

Detailed design

 Detailed design would be undertaken in line with the urban design objectives outlined in the Visual
Assessment and the Urban and Landscape Design Concept Manual and Plans in Appendix C.

 During detailed design, the protection of groups of trees would be attempted where possible.

Construction
 The site would be kept tidy and rubbish-free during the construction phase of the project.

 Revegetation and landscaping of the corridor would be undertaken to minimise the perceived
corridor width. Where possible revegetation would be in character with the surrounding Cumberland
Plain Woodland.

 Wherever space permits vegetation plantings would be used along retaining walls to minimise their
visual dominance.

 Clearing of additional land for the new shared pedestrian/cycle path would be kept to the minimum
required for its construction. The shared-path corridor would also be used to relocate utilities where
possible.

 The footprint of the proposal over any major creeks would be minimised, ie the works would be
located in a narrower corridor.

Operation

 Signage along the new roadway would be kept to a minimum, especially between intersections.

6.10 Socio-economic

6.10.1 Existing environment

Demographic profile

The proposal falls within three LGAs. The majority of the proposal is within the Camden LGA, but the
northern end of the subject section of Camden Valley Way and its adjoining land is also within the
Campbelltown and Liverpool LGAs.

Camden Valley Way runs along the southern side of the South West Growth Centre, which is expected
to accommodate an additional 110,000 new dwellings for 300,000 people (Department of Planning
2010b). The road will be the primary access for residents and visitors of the growth centre linking them to
Camden, Liverpool, the M7 and the M5. As such, the proposal for Camden Valley Way is an integral
piece of infrastructure for the social and economic success of this future growth. Data obtained from the
Australian Bureau of Statistics indicate that the population of the Camden LGA grew to an estimated
population of 53,400 in June 2008 which represents a 2.2 per cent increase for the year. This rate of
growth is anticipated to rise sharply with the new land releases in the area.

The Camden LGA is 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
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work by motor vehicle, 5.6 per cent travelled by train and 1.5 per cent by bus. This highlights the
significance of the transport corridor and the importance of increasing its capacity and safety.

Land use

Land use along Camden Valley Way between Cowpasture Road and Narellan Road is, for the most part,
relatively undeveloped large rural landholdings. There are two pockets of shops, a golf course, a hotel,
two petrol stations and the Forest Lawn Memorial Gardens Cemetery adjoining the subject section of
Camden Valley Way.

The Department of Planning (NSW) has released various development areas in the South West Growth
Centre, which is located along the northern side of Camden Valley Way. The releases include the
Harrington Estate, Turner Road, Oran Park, East Leppington and Edmondson Park precincts. Current
planning suggests that development along Camden Valley Way will be residential, industrial/employment
land and parkland.

Presently, developments are in progress south of Cobbitty Road by Dart West and Harpac Pty Ltd. Dart
West and Harpac are constructing Camden Valley Way south to Cobbitty Road and the Cobbitty Road
intersection with Camden Valley Way.

Walker Corporation is planning a housing development east of Camden Valley Way between St Andrews
Road and Denham Court Road, and another development is planned by Sekisui Housing Services east
of Camden Valley Way between Springfield Road and Raby Road. Transition Resort Holdings are
developing 225 manufactured homes on the old Casa Paloma Caravan Park along Cowpasture Road
(south). This development has no access to Camden Valley Way and there is no impact on the proposal.

The RTA periodically meets with various developers who would impact on Camden Valley Way.

6.10.2 Impact assessment

The proposal would impact the local community and other road users during construction and operation.
Many of these issues are discussed in more detail in the following sections.

 Land acquisition (Section 3.7).

 Air quality and dust impacts (Section 6.3).

 Traffic and access impacts (Section 6.7).

 Noise and vibration impacts (Section 6.8).

 Visual impacts (Section 6.9).

Construction impacts

The proposal has the potential to generate socio-economic impacts during construction. Potential
impacts are discussed below.

Amenity impacts

Amenity would be affected through the introduction of construction traffic, noise, dust, visual degradation
and alike. These impacts are addressed in other sections of this chapter.
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Access and service impacts
During construction, access to adjacent properties, both residential and commercial, would be affected.
Changes to access arrangements could result in temporary loss of business for businesses along
Camden Valley Way. These impacts are considered to be minimal as access to these properties would
be maintained where possible, or alternative accesses provided throughout the construction period.

There is potential for disruptions to services (power, water, sewerage, gas and telecommunications) for
neighbouring properties during the relocation of utility services during construction. These impacts are
considered to be minimal as the disruptions would be short-term in nature and all property owners would
be notified in advance of the disruption.

Impacts on sensitive land uses
The following sensitive non-residential land uses are located in the vicinity of the proposal:

 Childcare centre on Camden Valley Way, Leppington.

 Place of worship on Camden Valley Way, Leppington.

 Camden Lakeside Country Club on the corner of Camden Valley Way and Raby Road, Catherine
Field.

 Camden Valley Golf Resort on Camden Valley Way, Catherine Field.

 Forest Lawn Memorial Gardens Cemetery on Camden Valley to the north of the Sydney Water
Supply Canal.

The environmental impacts on these sensitive land uses, particularly in relation to noise, traffic and
access and air quality, are discussed in the relevant sections of this REF. The proposal would not
change the suitability of the land for these uses.

Economic and employment impacts

Impacts to local businesses are expected to be minimal, as access to any businesses along Camden
Valley Way (particular focus on shops at Leppington) would be maintained during the construction
period. The proposal may result in benefits for some businesses along Camden Valley Way, as there is
potential for increased business during the construction phase as a result of the increased workforce that
the proposal would generate. This would mostly be applicable to food and beverage outlets.

Operational impacts

Property acquisition

Property acquisition would be required for the proposal.  Details of estimated acquisition requirements
are included in Section 3.7. It is likely that the proposal would require acquisition from:

 Privately owned land.

 Commercial property.

 Land owned by the NSW Department of Planning.

 Land owned by the Sydney Catchment Authority.

The majority of acquisitions would be a partial property acquisition, with only three properties requiring
whole acquisition, and three properties requiring acquisition for an easement to be located on their land.
Properties subject to acquisition for easements may have development restrictions placed on this land,
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and any proposed development within the easement would need to be discussed with the RTA prior to
being undertaken. The RTA would be responsible for the maintenance of the easement. Details of
property acquisition would need to be confirmed during the detailed design phase of the project.

Property access
Due to the upgraded road being a dual carriageway, permanent access to properties would be adjusted
as vehicles would not be able to cross the oncoming carriageway to access properties. A vehicle wishing
to access a property on the opposite side of the road would need to travel beyond their destination to use
a temporary U-turn bay. This would result in increased in travel times due to the increase in distance
required to be travelled. These impacts are not considered to be major as U-turn facilities have been
provided at regular intervals. This may also impact on access to local businesses along the route. This is
discussed in more detail in Section 6.7.

The proposal would improve access at the Forest Lawn Memorial Gardens Cemetery due to the
signalised intersection and a temporary U-turn facility being proposed.

Provision has been made in the concept design plans to provide access to the Sydney Water Supply
Canal to Sydney Water’s specification.

Cyclist and pedestrians
The proposal would result in an upgrade to pedestrian and cycle facilities along Camden Valley Way by
providing a off-road shared pedestrian and cyclist path (details provided in Section 6.7). This
improvement to pedestrian and cycle facilities would benefit the wider community as it would improve
access along Camden Valley Way. The new path would also improve safety for pedestrians and cyclists
as it is separated from the new carriageways.

Bus services
As mentioned in Section 6.7, one bus route would be substantially altered due to the upgrade. The
modification to this route would result in a small increase in travel time generated by the requirement for
the route to double back on itself to ensure it services the same areas.

Traffic

Section 6.7 contains details of the traffic and access impacts expected during operation of the proposal.
The proposal would see the capacity of Camden Valley Way increase with the potential for further
capacity increases in the future. This increase in capacity is required to meet the forecast growth in the
area associated with the adjoining South West Growth Centre.

Economic impacts

Operational impacts to local businesses are expected to be minimal, as access to businesses along
Camden Valley Way (with particular focus on shops at Leppington) would be provided for, either at
signalised intersections or via temporary U-turn facilities.

Economic analysis
A road user economic analysis was undertaken for the proposal. A benefit cost ratio of 4.3 has been
calculated for this section of Camden Valley Way with the EMME model, which takes into consideration
the traffic forecast data for the proposal.
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The model adopted a present project cost of $323.23 million (2010) and the Treasury standard discount
rate of seven per cent. A road user benefit cost ratio of greater than one indicates a project is worthwhile.

6.10.3 Site-specific safeguards

The following site-specific safeguards would be implemented:

 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.

 During construction, road users, pedestrians and cyclists would be informed of changed conditions
including likely disruptions to access.

 Residents would be informed of any interruptions to utility services that may be experienced as a
result of utilities relocation.

 Prior to construction the RTA would also notify residents that may be in the vicinity of the site
compound and work area.

 Property acquisition would be managed in accordance with the provisions of the RTA’s Land
Acquisition Policy and the Land Acquisition (Just Terms Compensation) Act 1991.

6.11 Resource demand

6.11.1 Potential impacts

The proposal would generate and require earthworks materials as listed in Section 3.4.3 and would use
materials and resources as listed in Section 3.4.4. These materials would be sourced locally and from
within the Sydney region, where possible.

Unsuitable material and excess material would be recycled on other RTA projects as a first option and if
this is not possible the material would be disposed of at a licensed facility. Another reuse option is
disposal for reuse on private land, however, any disposal of material to private land would be subject to
the requirements of Section 143 of the POEO Act.

Other materials required for the project include guideposts, signage, fuel for operation of machinery and
vehicles, chemicals and water. An estimation of water required for the project is not known at this stage,
however water savings could 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 are in short supply or difficult to obtain, however procurement should explore options for
using materials with a recycled content where that product is cost and performance effective.

6.11.2 Site-specific 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 where that
material or product is costs and performance effective.

 Excavated material would be reused on-site for fill where feasible.
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 Guideposts and signs would be reused or recycled where feasible.

6.12 Waste management

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 are:

 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.

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

 To ensure the efficient funding of waste and resource management planning, programs and service
delivery.

 To achieve integrated waste and resource management planning, programs and service delivery on
a State-wide basis.

 To assist in the achievement of the objectives of the Protection of the Environment Operations Act
1997.

Protection of the Environment Operations Act 1997

The proposal is a scheduled activity under the POEO Act and therefore would require a licence for
storage and disposal of waste. If the RTA disposes of waste to a location other than an approved,
licensed waste facility, then the RTA must comply with Section 143(3(A)) approved notice of the POEO
Act.

6.12.2 Potential waste streams

The proposal would generate the following waste:

 Earthworks – this includes 20,600 cubic metres of excess cut material of which 13,200 cubic metres
is unsuitable for reuse.

 Jointed reinforced concrete pavement – 9,100 cubic metres.
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 Vegetation – about 20 hectares of vegetation would be removed from site.

 Asphalt and concrete.

 Roadside materials (guide posts, guard rails etc).

 Paper waste from administrative activities.

 General waste from site office.

6.12.3 Safeguards and management measures

 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 & Resource
Recovery Act 2001).

 Jointed reinforced concrete pavement is to be recycled where possible.

 Water captured in construction sediment basins would be reused for dust suppression, watering of
landscaped areas and any other suitable construction activity, where feasible.

 Roadside materials (guide posts, guard rails etc) are to be recycled or reused.

 Excavated material is to be reused on other RTA projects where possible.

 Other recyclable wastes are to be separated and transported to a suitable recycler.

 Construction waste material is not to be left on-site once the works have been completed.

 Working areas are to be maintained, kept free of rubbish and cleaned up at the end of each working
day.

6.13 Operational hazards and risk
Operational hazards and risks for the Camden Valley Way upgrade are similar to those that currently
occur on this section of road. Some hazards and risks may be exacerbated due to the creation of a
higher speed environment and the creation of larger volumes of hard surface areas.

6.13.1 Potential impacts

Operational hazards and risks relating to the proposal could include:

 Fuel and oil spills during maintenance activities polluting the natural environment.

 Flooding at waterways/culverts as a result of the increased paved surfaces.

 Noise impacts as a result of the closer proximity of traffic to residents.

 Higher incidences of native fauna roadkill due to the larger road surface as a barrier to fauna
crossing.

 Vehicle accidents.

 Uncontrolled pedestrian movements leading to accidents.
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The majority of these impacts have been considered in the development of the concept design for the
proposal and have been assessed (and mitigation measures provided) in earlier sections of this chapter,
as summarised below:

 An initial assessment of drainage requirements has been undertaken to ensure that culverts are
designed to cope with a 1 in 100 year flood (Section 6.2).

 A noise assessment has been undertaken and where exceedances are predicted management
measures would be implemented (Section 6.8).

 Vehicle accidents are an inherent aspect of the operation of any road. The RTA in its design of the
proposal has applied the requirements of the RTA Road Design Guide to ensure that the road is
designed to an appropriate safety standard. Similarly uncontrolled pedestrian access is a risk that the
RTA has endeavoured to control. The proposal has dedicated crossing points for pedestrians and an
off-road shared path on the western side of the road for safe pedestrian passage (Section 6.7).

 The flora and fauna assessment has not identified the requirement for fauna crossings or exclusion
fencing (Section 6.6). The road has been present in this location for many years and despite the road
surface being widened, the number of fauna attempting to cross the road is not expected to change.
Fencing is not considered appropriate in an urban environment, however, it is standard practice for
the RTA to record roadkill data during maintenance. These records would be considered for any
future planning of management measures.

6.13.2 Site-specific safeguards

In addition to the safeguards listed in other sections within this chapter, a safety audit of the proposal
would be undertaken prior to commissioning.

6.14 Climate change

6.14.1 Overview

Climate change refers to the warming temperatures and altered climate conditions associated with the
concentration of gases in the atmosphere, known as greenhouse gases. There is a need to understand
these potential changes to future climatic conditions and the effect they could have on all existing and
potential new projects and infrastructure.

Summary of current climate change modelling
The Intergovernmental Panel on Climate Change produced climate change projections. In Australia, both
the Commonwealth Scientific and Industrial Research Organisation (CSIRO) and the Bureau of
Meteorology have produced regional downscaled projections for Australia from these projections. In
2008 the NSW Government published refined climate change projections for each region in NSW,
including the Sydney region. This work was carried out by researchers at the Climate Change Research
Centre.

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

Some regional changes are predicted to include changes in temperature as days are projected to be
hotter over all seasons (1 to 3 degrees Celsius). The greatest increases are projected for winter (2 to 3
degrees Celsius), and the smallest in summer (1 to 1.5 degrees Celsius).

Increased rainfall in summer and autumn, along with evaporation increases for all seasons, may occur.
This, combined with changes in rainfall, is projected to make conditions in winter and spring drier.

Along the coast, storm events and sea level rises are projected to exacerbate coastal erosion, as well as
subsequent inundation of low lying areas. Sea level is projected to rise up to 40 centimetres above 1990
mean sea level by 2050 and by 90 centimetres by 2100. There may be localised flooding impacts at the
river locations.

Table 6.30 shows the projected climate change in the Sydney catchment.

Table 6.30 Current and projected climate change in the Sydney catchment

Projected change
Present (1990)1

2020 2050

Temperature

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

No. days below 0C 0 0 0

No. days above 35C 3 4 to 6 4 to 18

No. days above 40C 0 0 to 1 1 to 4

Rainfall

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

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

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

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

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

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

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

temperatures, the present average is based on 1964-2003. For fire danger, the present average is based on 1974- 2003. 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).
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5. Number of days annually with a “very high” or “extreme” fire danger index. Changes are for 2020 and 2050, respectively, as in

Hennessy et al. (2005).

Source: CSIRO 2007

6.14.2 Potential climate change impacts on the proposal

The potential climate changes predicted for the Sydney region may result in some of the following
impacts. They are not a site-specific assessment and are illustrative only and the impacts described are
not exhaustive for this site and associated proposal.

During construction, increases in temperatures may reduce work capacity and increased risk of heat
stress for employees. There may also be impacts to various construction activities such as laying of
asphalt.

During construction, changes in rainfall patterns may also result in erosion impacts on the site and
associated sediment loss, seasonal shortages of water for construction and alterations to construction
timing.

In the long-term, increases in temperature may affect the integrity of pavement, bridges and other
construction, either directly or through evaporative changes and then changes to soil moisture content
and soil instability which may eventually impact on foundations of structures, softening of pavements,
and road rutting.

The proposal is not in a coastal location and would not be directly affected by sea level changes.
However, in the long-term, localised flooding at local watercourses may result in:

Increased potential for localised flooding of the site.

Drainage and stormwater impacts.

Aquaplaning (cars sliding in pooled water on the road).

Changes to pest and weed species and distribution, and alterations to ecosystem services.

Erosion impacts on the site and resulting in sediment loss from the site.

Watercourse impacts.

Potential overtopping of sedimentation basins (during extreme rainfall events).

The initial assessment of drainage requirements undertaken by Lyall & Associates (Appendix E) has
taken into consideration climate change. For the purpose of the assessment, design 1 in 100 year
average recurrence interval rainfall intensities were increased by 10 per cent in order to assess the
impact predicted increases in peak flows would have on the sizing requirements for cross drainage along
Camden Valley Way. Drainage requirements are discussed in Section 6.2.

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 runoff waters. Drainage
requirements would be further refined during the detailed design phase.

6.14.3 Potential impacts of the proposal on climate change

The effect of greenhouse emissions on climate has been a great cause of concern, because the
emission of these gases are believed to be the main instrument that is driving increased temperatures
and other associated indicators of climate change.
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Each gas that has been identified by the Intergovernmental Panel on Climate Change has been
classified with a global warming potential, the units of which are carbon dioxide equivalents, this is to
represent the standardised effects of each gas in the atmosphere. Table 6.31 shows what gases have
been identified to date, and their global warming potential.

Table 6.31 Greenhouse gases and their associated global warming potential

Greenhouse gases Carbon dioxide equivalents (CO2e)

Carbon dioxide 1

Methane 21

Nitrous Oxide 310

Hydrofluorocarbons Various

Perfluorocarbons Various

Sulphur hexafluoride 23,900

Construction

The construction phase would result in many greenhouse emissions being produced as this is a fairly
intensive process.  It is expected that the greenhouse gases that would be released would be carbon
dioxide, nitrous oxide and methane:

 Carbon dioxide may be generated from land clearing (decomposition of cleared vegetation).

 Carbon dioxide and nitrous oxide would be generated from liquid fuel use in plant and vehicles
(diesel, petrol) in construction, disposal and transport of materials.

 Methane from landfilling any carbon based waste, and possible fugitive emissions from the use of
natural gas.

At this early stage of the proposal it is not possible to accurately estimate the emissions likely to be
generated, as this is dependant on construction methodology, materials and suppliers. Once detailed
design has been undertaken, an assessment of this nature is possible.

It is anticipated that diesel use would be the main emissions source due to heavy equipment necessary
in the construction process. The magnitude of these emissions would be dependant on the amount of
bulk earthworks that is required to level the road surface.

Apart from the vehicle or plant emissions, the remainder of the emissions in the construction phase
would mostly be associated with the materials used in construction of the road and the vegetation
clearing that is required for construction and access.

Operation
In the operational phase of the proposal, the source of the emissions for operation would largely be
derived from the use of streetlights and traffic lights. The amount of emissions would therefore be
dependant on the number, type and electricity source for the lights.

A small amount of emissions would be generated during maintenance activities required for Camden
Valley Way (which would be frequency and intensity dependant), but this would be minimal.
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The proposal may have the effect of reducing emissions through increased efficiency of the road
network. However the proposal also introduced 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 adjacent to Camden Valley Way would result in an increased local
population, which would also increase vehicle numbers of Camden Valley Way. To understand the full
effects of the proposal, a detailed greenhouse emissions assessment would need to be undertaken.

6.14.4 Site-specific safeguards

Design
 Detailed design, including drainage requirements, would take into consideration the effect of climate

change on the project.

 Further investigations into opportunities for reducing greenhouse emissions during construction and
operation of the proposal would be undertaken during the detailed design phase.

Construction

 Delivery of materials with full loads would be undertaken from local suppliers where possible.

 Appropriate sized construction equipment, plant and vehicles would be used.

 Frequent servicing of equipment would be undertaken to make sure they are running optimally, and
down time is minimised (which can reduce time disturbance and access areas).

 Layout 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.

 Energy efficiency and related carbon emissions of vehicle and plant equipment should be
considered, where possible.

 Recycling of waste would be undertaken where possible.

 Material and waste supply and departure scheduling would be undertaken to optimise full loads and
minimise required vehicle trips.

 Minimisation of clearing of natural vegetation in the road design process would be considered and
undertaken where feasible.

Operation
 Regular inspections of pavement and structures along the road corridor would be undertaken and

maintenance carried out as necessary.

 Energy-efficient lighting would be used where appropriate.

 Investigation of alternative power sources to be used where appropriate (eg solar power).
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6.15 Cumulative environmental effects
There is a requirement under Clause 228(2) of the Environmental Planning and Assessment Regulations
2000 to take into account any cumulative environmental impacts with other existing or likely future
activities. Cumulative impacts have the potential to arise from the interaction of individual elements within
the proposal site and the additive effects of the proposal with other external projects.

6.15.1 Works on Camden Valley Way

The proposal is part of a series of road upgrades planned for Camden Valley Way. Therefore, there is
potential for there to be short-term negative cumulative impacts related to traffic delays if these works
overlap. Pollution, waste and resource use would also have negative cumulative impacts. A change to
the visual amenity of the region could also result from the construction activities.

The effect of upgrading this and other sections of Camden Valley Way 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.

6.15.2 Concurrent development – Sydney Region Growth Centres

Development under the SEPP (Sydney Region Growth Centres) 2006 will be undertaken along the entire
northern side of Camden Valley Way and on the southern side at the precincts of Turner Road and East
Leppington. Two new residential estates are planned, one of which is under construction on the site of an
old caravan park at Cowpasture Road and the other is planned on the site of a golf course opposite
Springfield Road. A business park is also under construction on the southern side of Camden Valley Way
opposite Cobbitty Road. Potential cumulative construction impacts of these developments and the
planned upgrade of Camden Valley Way include temporary increases in pollution levels from
construction emissions and additional waste and use of resources. It is anticipated that during normal
working days, 30 to 40 truck movements per day would be required throughout construction. With
concurrent construction activities anticipated in the area, this number would be greater leading to
potential longer traffic delays.

6.15.3 Concurrent development – Proposed South West Rail Link

The timeframe for construction of Camden Valley Way depends on the availability of funding. The RTA is
aware of the traffic congestion issues on this road and planning is being advanced along the entire route
so construction can commence relatively quickly when funds are available.

The contract timeframe for the design, construction, and commissioning of the South West Rail Link is
anticipated to commence in 2010 (subject to project approval) with the final commissioning expected by
2016 (PB 2010). The construction duration of the overall proposed South West Rail Link project is
estimated at approximately five to six years. Construction in the vicinity of Camden Valley Way would
primarily be associated with the rail bridge over Camden Valley Way, with additional construction
activities being undertaken in Leppington, Edmondson Park, and along the proposed rail line route which
would also contribute to some construction traffic along Camden Valley Way and its connecting roads.
Rail construction traffic would primarily use Bringelly Road and the eastern section of Camden Valley
Way outside the proposal upgrade site (PB 2010).

Pollution, potential dust impacts, waste and resource use would also have negative cumulative impacts.
A change to the visual amenity of the region could also result from the construction activities. In the
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longer term there would be an impact on the visual amenity as a result of two major infrastructure
projects occurring in a semi-rural area. However, as noted in Section 6.9, the area adjacent to Camden
Valley Way will also be undergoing transformation in the future as a result of the South West Growth
Centre development.

The cumulative effect of upgrading transport infrastructure in the south west Sydney region would have a
positive cumulative impact by reducing travel times, improving road safety and reducing traffic
congestion and pollution, which is consistent with the Metropolitan Transport Plan. Both projects would
improve transport infrastructure in the south west region, facilitating the anticipated increase in future
population growth in the area.

Cumulative biodiversity impacts
As discussed in Section 6.6, there would be a cumulative impact on biodiversity within the region due to
the amount of development being undertaken in the area, resulting in clearing of vegetation.

The Growth Centres currently contain 3868 hectares of high quality native vegetation. However, the
clearing of vegetation in the region would be offset through biocertification.

The proposal would result in the removal of an additional 3.95 hectares of Cumberland Plain Woodland
and River-Flat Eucalypt Forest that is not offset under biocertification. This represents an additional 0.21
per cent of vegetation clearing across the Growth Centres SEPP.

6.15.4 Site-specific safeguards

The following site-specific safeguards would be implemented:

 Safeguards from Sections 6.11.2 and 6.12.3 would be implemented to reduce impacts to waste and
resource use.

 Safeguards from Section 6.7.3 would be implemented to reduce traffic and access impacts.

 Safeguards from Section 6.6.4 would be implemented to reduce biodiversity impacts.

6.16 Summary of beneficial effects
The beneficial effects of the proposal would include:

 Increased capacity of Camden Valley Way to cater for predicated growth in the adjacent South West
Growth Centre.

 Improved safety for all road users.

 Provision for safe pedestrian and cyclist travel.

 Improved landscaping along the road corridor.

 Improved safety at intersections along Camden Valley Way.

 Improved opportunities for access at the Forest Lawn Memorial Gardens Cemetery due to signalised
intersection and a temporary U-turn facility being proposed.

 A new car parking area with 31 spaces at Cowpasture Road (South), north of Leppington shops.

 Capacity to further upgrade to six lanes and a second shared pedestrian and cycle path in the future.
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6.17 Summary of adverse effects
Adverse effects of the proposal would include:

 Noise and vibration impacts.

 Temporary disruptions to traffic flow and access.

 Temporary increased risk for spills and contamination.

 Temporary increased risk of occurrence of erosion and sedimentation.

 Potential temporary decline in air quality.

 Increased risk of degradation of water quality and adverse impacts on aquatic habitats.

 Temporary increased potential of introduction of weed species.

 Removal of vegetation including mature trees and TSC Act and EPBC Act-listed communities.

 Property acquisition.

 Alteration to bus routes.

 Permanent change to the visual environment with the introduction of a second carriageway and
signalised intersections.




