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Executive summary
The proposal
The NSW Roads and Maritime Services (RMS) proposes to widen around 2.4 kilometres of the
Great Western Highway at Kelso to four lanes with a divided median. The proposed upgrade
extends from just west of the Great Western Highway intersection with Stockland Drive to just
east of Ashworth Drive (the proposal).

I

The proposal is required to ease current traffic congestion at peak times and to cater for future
traffic growth from increased population and residential and commercial development
anticipated in the area.
The key features of the proposal include:
•
•
•
•
•

•

A dual carriageway with two lanes, 3.5 metres wide in each direction (four lanes in total).
A central median of variable width and barrier type for the entire length.
Three metre wide shoulders.
A retained 60 kilometre per hour speed limit.
A 1.5 metre wide footpath on both sides of the road. Shared pedestrian and cycle paths
2.5 metres wide would be provided on the southern side of the highway between
Stockland Drive and Boyd Street and on the northern side o f the highway between Boyd
Street and Ashworth Drive.
Four intersections with traffic signals at Stockland Drive, Gilmore Street, Boyd Street and
Pat O'Leary Drive.

•
•
•
•
•
•

•
•
•

•

Two intersections with roundabouts at Littleboume Street and Ashworth Drive.
Two unsignalised intersections at View Street and Lee Street.
Realignment o f Boyd Street intersection 20 metres to the east.
Dedicated right turn bays from the highway to Stockland Drive, Gilmour Street, Boyd
Street, View Street, and Pat O'Leary Drive.
A u-turn facility in Stockland Drive.
Demolition of the existing bridge and construction of a new single span bridge over Boyd
Creek. The new bridge would be around 20 metres long and 33 metres wide. The bridge
would include four lanes, each 3.5 metres in width, with two lanes carrying traffic in each
direction, a footpath on the southern side and a shared pedestrian and cycle path on the
northern side.
Construction of two new culverts about 160 metres west of Ashworth Drive and at the
extension o f the planned intermodal terminal site.
Expansion o f existing culvert at Littleboume Street.
Relocation o f about 460 metres of Boyds Creek and an unnamed tributary at Ashworth
Drive t o around 30 metres south of its existing location. This would involve reclamation of
an unnamed tributary and excavation work to create the new section of creek line. An
option would also be considered during detailed design to minimise land use impacts to
the proposed intermodal terminal at the site. This would include piping the section of the
creek and unnamed tributary underground instead of relocating it.
Adjustments to public utilities such as electricity power poles, water mains, sewer, gas, and
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•

telecommunication lines along the route.
A main compound site located south of the highway west o f Ashworth Drive in the area
of the proposed intermodal terminal. Smaller stockpile and storage areas would be
required along the length of the proposal.

Need for the proposal
The objectives of the proposal are to:
•

Improve road safety for motorists and pedestrians, and improve road freight efficiency.

•

Cater for the mix o f through, local and tourist traffic.

•

Provide a well engineered, safe, aesthetically pleasing, and environmentally acceptable road
transport facility.

•

Reduce delays and improve economic efficiency through increased capacity and
appropriate intersection treatments.

•

Include off-road facilities for pedestrians and cyclists by provision o f one or more shared
paths.

•

Be sensitive to local stakeholders, businesses, residents and the local community.

•

Minimise impacts on the area's built and natural environment, and heritage.

Options considered
Due to the narrow road corridor and residential, industrial, heritage and other environmental
constraints to the north and south o f the highway, the alignment investigated generally followed
the existing road corridor. A number o f options were considered during the development of
the proposal.
•

•

Option I : Do-nothing option. This would maintain the road in its current configuration of
two undivided lanes. This option would not address the strategic need and objectives of
the proposal.
Option 2: Repair road pavement by reconstructing the two lanes plus shoulders on either
side using 300 mm of lean mix concrete with 175 mm of asphalt concrete overlay and
maintain existing dual carriageway. This option would not meet the strategic need and
objectives of the proposal.

•

Option 3: Duplicate the Great Western Highway to achieve a four lane divided
carriageway with intersection upgrades. This option was selected as the preferred option
(the proposal) as it meets the objectives of the proposal with minimal environmental
impacts. Traffic modelling was undertaken to further improve the concept design of option
3.

A number of design refinements were undertaken during further design development of the
preferred option which included minimising heritage impacts, a u-turn facility along Stockland
Drive and the investigation and assessment of relocating or piping a section o f Boyd Creek.
Great Western Highway upgrade, Kelso
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Statutory and planning framework
The State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) applies to this proposal.
Clause 94 o f ISEPP permits development on any land for the purpose of a road or road
infrastructure facilities to be carried out by or on behalf of a public authority without consent.
As the proposal is for a road and is to be carried out by RMS it can be assessed under Part 5 of
the Environmental Planning and Assessment Act 1979 (EP&A Act). Development consent from
council is not required.

Community and stakeholder consultation
Consultation has been undertaken with the local community and other stakeholders such as
Bathurst Regional Council and government agencies. Community consultation was undertaken
to inform the early concept design. This Review of Environmental Factors (REF) will be
displayed for community input. Any submissions received will be considered in finalising the
details of the proposal.

Environmental impacts
A summary of the key environmental impacts associated with the proposal are discussed below.
Traffic and access
The long term benefits of the proposal include improved safety by construction of a central
median to separate opposing traffic flow and the provision of a shared path for pedestrians and
cyclists. It would also cater for the predicted traffic growth as a result of developments
occurring in the area. The proposal would affect access to the properties along the Great
Western Highway due to the introduction of the median which would prevent right turn
movements across the highway. Left in and out access at existing properties would be provided.
A combination of roundabouts and a u-turn facility at Stockland Drive have been incorporated
into the design to minimise impacts.
There is a potential for traffic delays and impacts to on-street parking during construction.
Alternative arrangements would be made in order to minimise impacts to businesses and
residents. Construction of the proposal would be carried out in stages to further minimise
potential traffic and access impacts.
Noise and vibration
Based on the predicted construction noise levels, noise levels are anticipated to be in the range
o f 75 dBA to 85 dBA at the nearest receivers during noise intensive construction periods.
Nearest residences would therefore be highly noise affected. 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. Vibration produced by
earthworks and road forming operations is expected to lie below the cosmetic damage criteria.
Vibration levels from vibratory rollers, excavation equipment and piling equipment is likely to
exceed the human comfort guideline levels at the nearest receivers.
Great Western Highway upgrade, Kelso
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Sensitive receivers immediately after commissioning of the proposed upgrade in 2015 would
experience minor increases in noise levels. The change in noise levels would be greatest at the
nearest residential receivers near the new roundabout proposed at Littleboume Street. The
change in noise levels at this locality, however, si predicted to be less than two dBA and would
not be noticeable. The change in noise levels 10 years after opening is predicted to be less than
two dBA at most residential receivers with some receivers experiencing acute noise levels
which would be due to the combined increase in traffic numbers and highway upgrade. Noise
mitigation measures would be considered to reduce traffic noise levels at residences identified
as having 'acute noise levels.
Soils, landscape and water quality
The proposal would involve the removal of vegetation, excavation, vehicle movements and
stockpiling. These all have the potential to cause erosion, sedimentation and degradation of
water quality of surrounding land, urban areas and creeks. A Soil and Water Management Plan
would be prepared to mitigate and manage erosion and sedimentation impacts.
Hydrology
The proposal si located in the Raglan Creek sub-catchment. Raglan Creek crosses the highway
around 100 metres west of Stockland Drive. Boyd Creek, a tributary of Raglan Creek, flows in a
westerly direction and crosses the highway at two locations. Firstly, 160 metres west of
Ashworth Drive via a culvert and secondly, around 100 metres west o f Pat O'Leary Drive
under a bridge. Boyd Creek also crosses Littleboume Street via a culvert. A minor tributary to
Boyd Creek runs parallel and alongside the southern side of the highway west of Ashworth
Drive and joins with Boyd Creek just south of the Ashworth Drive intersection. The unnamed
tributary o f Boyd Creek near Ashworth Drive would either be relocated 30 metres to the
south or piped to allow widening o f the highway. Culverts and the bridge have been designed
to provide a 100 year average recurrence interval level of flood security. There would be no
impacts to flooding anticipated as a result of the proposal.
Flora and fauna
The study area has been highly modified and si fragmented due to land clearance and
industrialisation to the south of the highway and urban development to the north. A total of
138 trees would be removed from the road reserve as well as around 1.66 hectares of riparian
vegetation along Boyd Creek and an unnamed tributary. The majority o f this vegetation si exotic
and the creeks are currently highly impacted by urbanisation. Mitigation measures have been
proposed to rehabilitate sections of the creeks through revegetation o f the riparian zone. The
proposal is unlikely t o impact on threatened species of flora and fauna.
Non-Aboriginal heritage
Twelve heritage buildings of local significance and the Kelso Conservation Area listed on the
Bathurst Regional (Interim) Local Environmental Plan 2005 are located along the Great
Western Highway at Kelso. There would be a potential to impact the curtilages o f three o f the
individual heritage items. These include items at 138 and 67 Great Western Highway (former
All Nations Hotel and convent building) and I Lee Street (residence). In addition, there would
be a minor potential to impact the Kelso Conservation Area. Statements o f Heritage Impact
Great Western Highway upgrade, Kelso
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were prepared for these heritage items and for the conservation area. It was determined that
potential heritage impacts would not be significant with the implementation o f specific
safeguards outlined in the REF.
Urban design and visual impact
The local area is changing and will continue to change due to increasing industrial and residential
developments. The wider road surface, the requirement to remove vegetation and the
relocation of a creek line have the potential to considerably impact the visual aesthetic of the
locality. An urban design strategy has been developed to minimise potential visual impacts based
on the following objectives:
•
•
•
•
•
•

Objective I — provide an alignment that is responsive and integrated with the natural
landscape.
Objective 2 — protect the natural systems and ecology of the corridor.
Objective 3 — protect and enhance the heritage and cultural values of the corridor.

Objective 4 — value the community along the highway.
Objective 5 — provide a safe, enjoyable and interesting highway.
Objective 6 — develop a simple and unified palette of elements and details that are easily
maintained.

Detailed design would be undertaken n
i line with the urban design objectives and mitigation
measures outlined in the urban design and landscape and visual impact assessment.
Socio-economic

I

The proposal would impact the local community through the acquisition of land to
accommodate the proposal. Furthermore, during construction the community si likely to
experience temporary traffic delays, temporary impacts upon property access, noise, dust, visual,
and general amenity impacts. Businesses may experience impacts to trade during construction
and operation due to restricted right turn movements as a result of the median. Mitigation
measures would be adopted to minimise these impacts. The proposal once completed would
improve traffic conditions and driver safety.

Justification and conclusion
The REF has examined and taken into account to the fullest extent possible all matters affecting
or likely to affect the environment by reason of the proposed activity. A number of potential
environmental impacts from the proposal have been avoided or reduced during the concept
design development and options assessment. The proposal would still result in some impacts
due t o noise and vibration impacts, temporary disruptions to traffic flow and access, removal of
vegetation and property acquisition.
The REF has determined that the negative impacts are outweighed by the longer term positive
impacts o f providing improved road safety and travel times for all road users in an area of
considerable anticipated growth.
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Display of the Review of Environmental Factors
This review of environmental factors si on display for comment between 27 February and 27
March 2012. You can access the documents in the following ways:

1

Internet
The documents will be available as pdf files on the RMS website at
vvww.rta.nsw.gov.au/roadprojects/projects/westem region/kelso/index.html

Display
•
•
•

Bathurst Regional Council foyer, comer William and Howick streets, Bathurst
Monday to Friday 8.30am — 4.30pm.

1

Bathurst Motor Registry, corner Mitchell Highway and Bradwardine Road, Bathurst
Monday to Friday 8.30am — 5pm

Bathurst Library, 70-78 Keppel Street, Bathurst
Monday Friday 10am — 6pm

Saturday 10am — 5pm
Sunday 1 I am — 2pm
Staffed displays
•

Bathurst Library, 70-78 Keppel Street, Bathurst

•

Tuesday 6 March, 2.30pm — 5.30pm
Kelso Hotel, Great Western Highway, Kelso
Wednesday 7 March, Ilam — 2pm

Purchase
The review documents are available on request by contacting 1800 633 332 (toll free) or
email ing Western_projects©rta.nsw.gov.au

How can I make a submission?
To make a submission on the proposal, please send your written comments to:
Roads and Maritime Services
Kelso upgrade project
PO Box 334
PARKES NSW 2870
O r emails comments to: western projectsarta.nsw.gov.au
O r Fax to: 02 68611414
Submissions must be received by 27 March 2012.
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Privacy information
All information included in submissions is collected for the sole purpose of assisting in the
assessment o f this proposal. The information may be used during the environmental impact
assessment process by relevant RMS staff and its contractors.
Where the respondent indicates at the time of supply o f information that their submission
should be kept confidential, the RMS will attempt to keep it confidential. However there may
be legislative or legal justification for the release of the information, for example under the
Government Information (Public Access) Act 2009 or under subpoena or statutory instrument.
The supply o f this information si voluntary. Each respondent has free access at all times to the
information provided by that respondent but not to any identifying information provided by
other respondents if a respondent has indicated that the representation should be kept
confidential.

1

Any respondent may make a correction to the information that they have provided by writing
t o the same address the submission was sent.
The information will be held by the Roads and Maritime Services, at Roads and Maritime
Services, 51-55 Currajong Street, Parkes.

What happens next?
Following the submissions period, RMS will collate submissions. Acknowledgement letters will
be sent to each respondent. The details of submission authors will be retained and authors will
be subsequently advised when project information si released.
After consideration of community comments, the RMS will determine whether the proposal
should proceed as proposed or whether any alterations to the proposal are necessary. The
community will be kept informed regarding this RMS determination.
If the proposal is approved, RMS proceeds with final design and tenders would be called for
construction of the project.
If you have any queries, please contact the RMS project team on 1800 633 332 (toll free).
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Introduction
1.1

Proposal identification

The NSW Roads and Maritime Services (RMS) proposes to widen around 2.4 kilometres of the
Great Western Highway at Kelso to four lanes with a central median. The proposed upgrade
extends from just west of the Great Western Highway intersection with Stockland Drive to just
east o f Ashworth Drive (the proposal).
The proposal is within the local government area (LGA) of Bathurst Regional Council and
within RMS Western region. Kelso si situated approximately four kilometres east of the Bathurst
central business district (CBD). The location and an overview of the proposal are shown in
Figure 1-1, Figure 1-2, Figure 1-3, Figure 1-4.
The Great Western Highway si an important transport and freight corridor. It links the Sydney
metropolitan area with the Blue Mountains, the western plains and Bathurst. It also provides an
important regional commuter route between Bathurst, Oberon and Lithgow and a local route
for residents o f surrounding smaller towns and rural residences. Two main state highways start
at Bathurst and intersect with the Great Western Highway. These are the Mitchell Highway to
Bourke and the Mid-Western Highway to Hay. The main western rail line runs parallel to and
about 250 metres to the south, of the Great Western Highway.
The proposal si required to ease current traffic congestion at peak times and to cater for future
traffic growth from increased population and residential and commercial development
anticipated in the area.
The key features of the proposal include:
•
•
•
•
•

•
•
•
•
•
•
•

A dual carriageway with two lanes, 3.5 metres wide in each direction (four lanes in total).
A central median of variable width and barrier type for the entire length.
Three metre wide shoulders.
A retained 60 kilometre per hour speed limit.
A 1.5 metre wide footpath on both sides of the road. Shared pedestrian and cycle paths
2.5 metres wide would be provided on the southern side of the highway between
Stockland Drive and Boyd Street and on the northern side of the highway between Boyd
Street and Ashworth Drive.
Four intersections with traffic signals at Stockland DrIve, Gilmour Street, Boyd Street and
Pat O'Leary Drive.
Two intersections with roundabouts at Littlebourne Street and Ashworth Drive.
Two unsignalised intersections at View Street and Lee Street.
Realignment o f Boyd Street intersection 20 metres to the east.
Dedicated right turn bays from the highway to Stockland Drive, Gilmour Street, Boyd
Street, View Street, and Pat O'Leary Drive.
A u-turn facility in Stockland Drive.
Demolition o f the existing bridge and construction of a new single span bridge over Boyd
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Creek. The new bridge would be around 20 metres long and 33 metres wide. The bridge
would include four lanes, each 3.5 metres in width, with two lanes carrying traffic in each
direction, a footpath on the southern side and a shared pedestrian and cycle path on the
northern side.
•
•
•

Construction of two new culverts about 160 metres west of Ashworth Drive and at the
extension of the planned intermodal terminal site.
Expansion of existing culvert at Littleboume Street.
Relocation of about 460 metres of Boyd Creek and an unnamed tributary at Ashworth
Drive to around 30 metres south of its existing location. This would involve reclamation of
an unnamed tributary and excavation work to create the new section o f creek line. An
option to pipe the section o f creek and unnamed tributary underground instead of
relocating it would also be further investigated during detailed design. This is to minimise

•

land use impacts to the proposed intermodal terminal at the site.
Adjustments to public utilities such as electricity power poles, water mains, sewer, gas and
telecommunication lines along the route.
A main compound site located south of the highway west of Ashworth Drive in the area

•

of the proposed interrnodal terminal. Smaller stockpile and storage areas would be
required along the length of the proposal.
Temporary measures including sedimentation basins along the length o f the proposal.

•

1

A concept design for the proposal si provided in Appendix A and a detailed description of the
proposal is provided in chapter 3. The start and end points of the proposal as indicated on the
concept design includes the tie ins to the existing alignment of the highway. A t the western end,
the highway includes four lanes and the tie in would involve the milling and resheeting o f the
pavement at the junction. A t the eastern end, the tie in would involve the placement of a 100
mm overlay for a distance of 100 metres.
For the purpose of this report, when reference si made to the proposal site this is defined as
the construction footprint as indicated on the concept design in Appendix A. It includes the
operational footprint of the proposal and areas that would be required for construction (eg
compound sites etc).
The proposal site is located in a highly modified environment which was originally cleared for
grazing purposes and then developed. In general, the Kelso residential area, including community
facilities and several large parks, are located to the north of the Great Western Highway and

1

the Kelso industrial area with service stations, fast food outlets, mechanics and workshops, and
some residences are located to the south. Key features o f the locality include a number of
heritage items located adjacent to the proposal, Raglan Creek crossing the Great Western
Highway west of Stockland Drive and Boyd Creek, which crosses the proposal at Kelso at two
locations. An unnamed tributary of Boyd Creek runs parallel and south o f the highway east of
Ashworth Drive.
The proposal is anticipated to cost about $75 million. Funding for the development stage of the
proposal si from the NSW State Government under the Strategic Commerce Freight and
Tourism program. Construction si anticipated to take around two years.
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Figure I -2 Overview of the proposal (RMS 2012)
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1.2

Purpose of the report

This Review o f Environmental Factors (RED has been prepared by nghenvironmental on behalf
o f RMS Western region. For the purposes of these works, RMS is the proponent and the
determining authority under Part 5 of the Environmental Planning and Assessment Act /979
(EP&A Act).
The purpose o f the REF si to describe the proposal, to document the likely impacts of the
proposal on the environment, and to detail protective measures to be implemented.
The description of the proposed works and associated environmental impacts have been
undertaken in context of clause 228 o f the Environmental Planning and Assessment Regulation
2000, the Threatened Species Conservation Act 1995 (TSC Act), the Fisheries Management
A c t 1994 (FM Act), and the Australian Government's Environment Protection and Biodiversity
Conservation A c t /999 (EPBC Act). n
I doing so, the REF helps to fulfil the requirements of
section 1 I 1 o f the EP&A Act, that RMS examine and take into account to the fullest extent
possible, all matters affecting or likely to affect the environment by reason of the activity.

1

The findings o f the REF would be considered when assessing:
•

•

•

Whether the proposal si likely to have a significant impact on the environment and
therefore the necessity for an environmental impact statement to be prepared and
approval to be sought from the Minister for Planning and Infrastructure under part 5.1 of
the EP&A Act.
The significance of any impact on threatened species as defined by the TSC Act and/or FM
Act, in section 5A of the EP&A Act and therefore the requirement for a Species Impact
Statement.
The potential for the proposal to significantly impact a matter of national environmental
significance or Commonwealth land and the need to make a referral to the Australian
Government Department of Sustainability, Environment, Water, Population and
Communities for a decision by the Commonwealth Minister for the Environment on
whether assessment and approval is required under the EPBC Act.

Great Western Highway Upgrade, Kelso
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Need and options considered

2.1

Strategic need for the proposal

11

The proposal forms part o f a broader strategy to upgrade the Great Western Highway
between Penrith and Orange to make the highway a safer, more efficient transport link. The
Great Western Highway Program is a jointly funded initiative of the New South Wales (NSW)
Government and the Federal Government. The NSW Government has committed $360
million to upgrade the highway between Penrith and Orange over a 12 year period and the
Federal Government has committed $100 million over four years.
The Great Western Highway in the central west of NSW has many functions such as local
access, regional tourism and long-distance freight routes. It provides:
•

A local route for residents and business owners within Kelso and surrounding towns and
villages.

•

A major tourist route for key destinations including to the Blue Mountains t o the east and
Bathurst to the west.

•

An important freight route between Sydney and the central west o f NSW including the
timber industry in the Oberon area.

The highway at Kelso currently carries approximately 30,000 vehicles per day o f which around
eight per cent are heavy vehicles. It is forecast that annual average daily traffic (AADT) would
increase steadily to 52,000 per day by 2035. Currently, there is congestion during morning and
afternoon peak times on the highway and at intersections. Local traffic competes with heavy
vehicles delivering goods to commercial and industrial areas south o f the highway and with
through traffic, including long haul transport vehicles. Between Littlebourne Street and Boyd
Street, the highway si operating at or above capacity (level o f service D or above) while
Gilmour Street and Littleboume Street intersections run at a level o f service D or above for
certain turning movements. A level o f service D is considered to be approaching an unstable
flow o f traffic where all drivers are severely restricted in the ability to select their desired speed
and ability to manoeuvre within the traffic stream. For intersections, a level o f service D means
it is approaching capacity. The proposal is required to address existing traffic congestion and to
cater for predicted traffic growth.
This section o f the Great Western Highway also has a high accident rate, exceeding the typical
rate for country roads o f this standard. The crash rate at Kelso is 37.3 per 100 million vehicle
kilometres (MVKT) which is 23 per cent higher when compared t o the State's crash rate o f 30.4
per 100 MVKT for a two lane non-divided carriageway road environment Over half o f the
crashes between 2006 and 2011 occurred at intersections along this section o f the highway (42
o f 70 crashes). The majority o f crashes were rear-end crashes involving vehicles making right
turn movements across the highway. The proposal si needed to improve road safety.
The population o f the Bathurst regional LGA si forecast to increase at an average annual rate of
0.8 per cent over the next 21 years t o approximately 46,300 in 2031 (Bathurst Regional
Great Western Highway Upgrade, Kelso
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Council, 2007). This rate of growth is higher than that expected for the central west statistical
division, of which the Bathurst regional LGA population comprises around 20 per cent.
The Federal Government si also investing in the delivery of around 6,000 social housing homes
in NSW by June 2012 with the NSW Government adding a further 3,000 homes. As part of
this program, 22 new affordable seniors dwellings would be constructed in Kelso. Other
developments include the planned intermodal terminal along the southern side of the Great
Western Highway between Pat O'Leary Drive to just east of Ashworth Drive. The intermodal
terminal would be used to transfer goods and produce from the Bathurst regional area from
road to rail for transportation to Sydney, Melbourne and Brisbane.

I

Population growth and planned developments in the Kelso area and wider region are expected
to put additional pressure on the highway which si reaching capacity and si currently prone to
traffic congestion during peak hours. The proposal would cater for predicted traffic growth.
A review o f all relevant strategic planning documents was undertaken to determine whether the
proposal si consistent with the strategic aims and directions of those documents.

I

NSW 2021: A plan to make NSW number one (NSW Government 2011)
NSW 2021 is a 10 year plan to rebuild the economy, return quality services, renovate
infrastructure, restore accountability to government, and strengthen local environment and
communities.
This plan sets immediate priorities for action and guides NSW Government resource allocation
in conjunction with the NSW Budget. It includes 32 goals and 180 targets relating to services
such as transport, health, family and community services, education and police and justice.
NSW 2021 has identified a number of goals to improve the transport network. The goals of
reducing travel times and improving road safety are relevant to the proposal. The proposal is
consistent with NSW 2021 as it would help to meet these goals by upgrading a principal arterial
road in the central west to provide adequate road capacity for projected population growth
and improve road safety and provide pedestrian and cycling facilities.
National Road Safety Strategy 2011-2020 (ATC 2011)
The National Road Safety Strategy 2011-2020 aims to set out a path for national action on
reducing fatal and serious injury crashes on Australian roads.
The section o f the Great Western Highway through Kelso currently has an average crash rate
23 per cent higher than the rate of other roads of similar build and type in New South Wales.
The proposal would improve road safety by dividing carriageways and improving intersections
to meet current standards.

G r e a t W e s t e r n Highway Upgrade, Kelso
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Draft Bathurst Regional Community Access and Cycling Plan 2011 (Bathurst Regional
Council 2011)
The Bathurst Community Access and Cycling Plan has been prepared to review, update and
expand on the three key access plans of the former Bathurst City Council; the 1993 Bike Plan,

1

1999 Strategic Access Plan and the 200 I Pedestrian Access and Mobility Plan (PAMP).
This plan is intended to be the primary guiding document for the construction o f footpaths and
cycleways in the Bathurst region. The resulting table of works will assist council to program,
forecast and apply for funding for footpaths and cycleways into the future.
The primary aim of the plan si to provide a holistic and planned approach to improving the
pedestrian and cycle environment within the Bathurst region for its community and visitors to
the region.
Consultation with the local community during the preparation of the plan identified the Kelso
industrial estate as an important destination for pedestrians. Furthermore, the schedule of works
for footpaths and cycleways identifies that providing this infrastructure along the Great Western
Highway through Kelso is o f the highest priority. The proposal si consistent with the plan as it
would improve pedestrian and cycling access by providing shared paths (refer t o chapter 3 for a
detailed description o f the pedestrian and cyclist facilities proposed).
Sydney t o Dubbo Corridor Strategy (DoTARS 2007)
The Sydney to Dubbo Corridor Strategy si a collaborative initiative between the Australian
Government Department of Transport and Regional Services (DoTARS), the then RTA, the
NSW Ministry of Transport and the then NSW Department of Planning. The strategy aims to

I

provide access between central NSW and Sydney as well as access between towns in central
NSW. The strategy si explicit regarding the need to reduce social and environmental impacts of
through traffic (particularly heavy vehicles) n
i the expanding commercial and residential areas
around Kelso.
The proposal would assist in addressing the following issues identified in the strategy:
•

Limiting social and environmental impacts o f through traffic (particularly heavy vehicles) in
the expanding commercial and residential areas around Bathurst, east o f Orange and east
of Dubbo.

•

Addressing crash risks.

•

Maintaining road pavements in a safe and efficient condition.

2.2

Existing road and infrastructure

The Great Western Highway within the proposal site si generally a two lane undivided
carriageway east of Boyd Street and a four lane divided carriageway west o f Boyd Street. Lanes
are three metres wide. The median west o f Boyd Street is not continuous throughout this
section. The existing alignment has been in place since the early I 900's and only maintenance
works such as resealing and patching have been undertaken since 1970. The pavement o f the
Great Western Highway Upgrade, Kelso
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I

Great Western Highway si at the end of its useful life, with a rough uneven driving surface due
to wide spread cracking, large patch repairs and high and deteriorating roughness. This affects
safety as well as traffic congestion.
There are currently eight intersections along the Great Western Highway within Kelso as
described below:
•
•

1

•
•

I

•
.

Stockland Drive (unsignalised) - Dedicated right turn and left turn lanes into Stockland
Drive.
Gilmour Street (signalised) - Dedicated right turn and left turn lanes into Gilmour Street.

Lee Street (unsignalised) - Left n
i and left out turning movements with no dedicated
turning lanes.
Boyd Street (signalised) - Dedicated left turn lane into Boyd Street.
View Street (unsignalised) - Highway si two lanes wide on approach and departure of
intersection.
Littleboume Street (signalised) - Dedicated right turn and left turn lanes into Littlebourne
Street.

•

Pat O'Leary Drive (unsignalised) - There is an auxiliary left turn westbound and an
eastbound right turn in and out of Pat O'Leary Drive si allowed.

•

Ashworth Drive (unsignalised) - Dedicated right turn and left turn lanes into Ashworth
Dhve.

Other key features of the existing road and infrastructure include:
•

•

The existing alignment is composed of three straight sections joined by 500 metre radius
curves. The Great Western Highway starts on a three per cent downgrade which gradually
reduces to zero heading west.
A posted speed limit of 60 kilometres per hour.

•

Dedicated right turn lane into a shopping centre located on the corner of Ashworth Drive.
Paved footpaths generally only between Stockland Drive and Gilmour Street on the

•

southern side of the highway and between Stockland Drive and 260 metres east of Boyd
Street on the northern side of the highway. Other minor sections of paved footpath occur
along the highway.
No cycling facilities.

•

•
•

Roadside parking provision within the three metre wide shoulder of the highway. The
shoulder is not continuous along the full length of the proposal site.
Kerb and guttering provided along most of the highway. Kerb and gutter is not provided:
o

from around 50 metres east of Litlebourne Street to 20 metres east o f Boyd Creek
bridge. Boyd Creek bridge has a kerb and gutter.

o

from around I 60 metres east of Pat O'Leary Drive to the culvert 160 metres west of
Ashworth Drive. From here, kerbing si provided on the northern side of the highway
up to 20 metres east of Ashworth Drive. No kerbing si provided for the remaining
section o f the highway.

•

The roadside includes power poles, street lighting, overhead electric wires, and driveways
along the full length of the highway.
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•

•

•
•

Underground utilities such as telecommunication cables, water mains, sewer and high
pressure gas main occur along the full length of the highway on the southern and northern
side.
Ten metre long single span Boyd Creek bridge which si around nine metres wide. No piers
are located within the waterway. The bridge includes one lane in each direction, a footpath
on the northern side separated by a safety barrier from the road, kerb and guttering. It was
built in 1944 with pedestrian access installed in 1966. The bridge specifications are
acceptable for the current conditions.
Culvert crossing 160 metres west of Ashworth Drive (four cell box culvert, 2.45 metres
wide by 2.5 metres high). Safety barriers are located on both sides o f the highway at the
culvert with pedestrian access provided on the northern side.
Culvert crossing below Littlebourne Street (two cell box culvert, 3.35 metres high by 2.90
metres wide).
Bus stop with refuge on both sides of the road just east of Boyd Street intersection and a
bus stop around 25 metres east of Pat O'Leary Drive on the southern side of highway. Bus
travel si also a 'hail and ride' system.

2.3

1

Proposal objectives

The objectives of the proposal are to:
•

Improve road safety for motorists and pedestrians, and improve road freight efficiency.

•

Cater for the mix of through, local and tourist traffic.

•

Provide a well engineered, safe, aesthetically pleasing, and environmentally acceptable road
transport facility.

•

Reduce delays and improve economic efficiency through increased capacity and
appropriate intersection treatments until at least 2035.

•

Include off-road facilities for pedestrians and cyclists by provision o f one or more shared
paths.

•

Be sensitive to local stakeholders, businesses, residents and the local community.

•

Minimise impacts on the area's built and natural environment, and heritage.

2.4

Alternatives and options considered

2.4.1

Methodology for selection of preferred option

I

In 2008, RMS (the then RTA prior to November 2011) prepared a preliminary environmental
investigation (PEI) for upgrade to the Great Western Highway at Kelso. The PEI sought to
identify the likely environmental issues that would need to be considered when selecting the
preferred option and developing the concept design prior to detailed environmental impact
assessment.
Due to the narrow road corridor and residential, industrial, heritage and other environmental
constraints to the north and south of the highway, the alignment investigated generally followed
Great Western Highway Upgrade, Kelso
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the existing road corridor. Three options were considered:
•
•

•

Option 1: Do-nothing.
Option 2: Repair road pavement by reconstructing the two lanes plus shoulders on either
side, using 300 mm o f lean mix concrete with 175 mm of asphalt concrete overlay and
maintain existing dual carriageway.
Option 3: Duplicate the Great Western Highway to achieve a four lane divided
carriageway with intersection upgrades.

Option 3 was found by RMS to best meet the strategic need and the project objectives and
was selected as the preferred option.
Between September 2010 and November 2010, a period of preliminary community and
stakeholder consultation was undertaken. The aim of this consultation was to identify issues
and potential intersection options for the duplication of the Great Western Highway. The
community was provided with and was invited to comment on a preliminary options plan
showing potential treatments for each intersection. Further details on this consultation process
are provided in chapter 5.
Following this consultation, RMS developed seven intersection treatment options for the
upgrade of the Great Western Highway. These were considered at a value engineering
workshop held in November 2010 and included RMS staff as well as staff from Bathurst
Regional Council. The objective of this workshop was to review the options with the aim of
selecting a preliminary preferred intersection option for further refinement.
The seven intersection options considered largely followed the existing highway alignment, but
allowed for a number of different turning movements and intersection treatments (Table 2-2).
The options analysis was undertaken against the project objectives and using the assessment
criteria detailed in Table 2-1 to determine which combination of intersection treatments would,
on balance, achieve the best-for-project outcomes (RTA 2010).
Table 2- I Intersection options assessment criteria
• Local traffic

•

Through traffic (East — West)
Heavy vehicles (East — West)
Through traffic (Oberon-Kelso-Beyond)

•

Heavy vehicles (Oberon-Kelso-Beyond)

•

Pedestrians

•

Cyclist

•
•

Emergency services
RTA (now RMS)

•

Local businesses

•
•
Users

Considerations

•

Road safety

•

Aesthetics/amenity

•

Congestion
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•
•
•

Initial cost
Whole of life cost
Timeliness of construction(eg property delays, environmental
approvals)

•

General environmental issues

•

Community acceptance
Local conditions (eg Fog, ice, rising sun, setting sun)

•

Following the value engineering workshop, a preliminary preferred intersection option (concept
B1 from Table 2-2) was selected for further refinement. This option was considered to best
meet the proposal objectives and the additional assessment criteria detailed in Table 2-1. This
option was used to undertake traffic modelling to determine whether the intersection
configurations would improve traffic conditions until 2035 and whether any design adjustments
would be required. Refinements to intersection treatments were then undertaken (refer to
section 2.8 for discussion of design refinements and chapter 3 for description o f the preferred
option).
2.4.2

1

Identified options

Option I: Do nothing
The do nothing option would not alter the current situation. The road would not be upgraded
and ongoing maintenance costs would continue.
Option 2: Repair road pavement and maintain existing dual carriageway
This option would repair the existing degraded pavement by reconstructing the two lanes plus
shoulders on either side using 300 mm o f lean mix concrete with 175 mm o f asphalt concrete
overlay. The Great Western Highway at Kelso would remain generally a two lane undivided
carriageway east of Boyd Street and a four lane divided carriageway west o f Boyd Street. The
existing intersection arrangements would remain unchanged.
Option 3: Duplicate the Great Western Highway to achieve a four lane divided carriageway
with intersection upgrades.
This option would provide:
•
•
•
•
•

Two 3.5 metres wide travel lanes in each direction separated by a raised concrete median
for the full 2.4 kilometres between Stockland Drive and Ashworth Drive.
Shared parking lane/shoulders three metres wide.
Pedestrian access at all signalised intersections.
Footpaths and shared cycleways (3.5 metres wide) on both sides o f the highway for the
length of the proposal.
Four intersections with traffic signals at Stockland Drive, Gilmour Street, Boyd Street and
Pat O'Leary Drive with dedicated right turn bays.

•

Two intersections with roundabouts at Littleboume Street and Ashworth Drive.
Two un-signalised intersection at View Street and Lee Street.

•

A u-turn facility in Stockland Drive.

•

Great Western Highway Upgrade, Kelso
Review of Environmental Factors

14

I

2.4.3

Analysis of options

Option I — Do nothing
This option would not address risks to road safety associated with the two-lane single
carriageway configuration. Peak hour congestion would also become more severe as traffic
volumes grow without the corresponding increase in road capacity. The 'do nothing' option also
fails to provide safe pedestrian and cyclist facilities that could provide an alternative to car use,
especially for movements between the residential developments within the area. Costs relating
to the maintenance of the road would increase overtime.
The 'do nothing' option would not meet the proposal objectives and therefore was not
considered further.
Option 2 - Repair road pavement and maintain existing dual carriageway
Compared to option 3, this option would maintain the existing right turn accesses to residences
and businesses along the full length of this section of the highway. It would also have lower
construction costs than option 3 and lower construction impacts as property acquisitions would
not be required and works would be undertaken on the existing road pavement.
However, this option would not meet the strategic need and the proposal objectives as it
would not provide additional traffic capacity to keep pace with the residential and industrial
developments in Kelso and surrounding region. Furthermore, safety for road users would only
be improved to a minor level through the repair of the pavement; the risk of rear-end crashes
due to an undivided dual carriageway without dedicated right turn bays would remain. It would
also not provide pedestrian or cycling facilities. Road safety for vehicles, pedestrians and cyclists
would continue to decline as traffic volumes and population increase. Therefore this option was
not considered any further.
Option 3: Duplicate the Great Western Highway into a four lane divided carriageway with
intersection upgrades (preferred option).
This option would provide the same benefits as option 2 by providing a new road pavement
but would also include additional features. It would provide a four lane divided carriageway,
shared pedestrian and cycle paths and improved intersections. Safety would be improved as
dedicated right turn bays on the Great Western Highway and the provision of a median would
reduce the risk o f crashes, especially rear-end crashes. The increased road capacity would
improve current and predicted traffic conditions. Compared to option 2, right turn movements
into businesses and residents along the highway would be restricted. However, a combination
o f roundabouts and u-turn facilities would be provided to facilitate access and minimise impacts.
Environmental impacts would be higher than option 2 as the proposal would require works to
be undertaken along a waterway, including the extension of culverts, replacement of Boyd
Creek bridge and relocation of a section of Boyd Creek and an unnamed tributary.
Overall, this option was found to best meet the strategic need and the proposal objectives as it
would cater for additional traffic capacity to keep pace with the developments in Kelso and the
surrounding region.

Great Western Highway Upgrade, Kelso
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2.5

Preferred option

Option 3 was selected as the preferred option because it best meets the strategic need and the
objectives o f the proposal, provides for improved traffic flow until 2035 and has considered and
addresses the community's needs.
The preferred option would:
•

Improve road safety for motorists and pedestrians, and improve road freight efficiency,
through the addition of travel lanes and protected right turn bays.

•

Cater for the mix of through, local and tourist traffic by including a mixture o f traffic signals,
right turn movements and roundabouts.

•

Provide a well engineered, safe, aesthetically pleasing, and environmentally acceptable road
transport facility.

•

Reduce delays and improve economic efficiency through increased capacity and

1
1

appropriate intersection treatments.
•

Include off-road facilities for pedestrians and cyclists by provision o f one or more shared
paths.

•

Be sensitive to local stakeholders, businesses, residents and the local community. Additions
to the concept design were made as a result of community comments from the October
2010 options display.

•

Take account of the area's built and natural environment, and heritage.

Some impacts are likely to result from the proposal, including noise and dust dunng
construction, visual impacts and property acquisition requirements for operation o f the proposal
and relocation or piping of a section o f Boyd Creek and an unnamed tributary. However, the

I
I

benefits of the proposal would outweigh the disadvantages.

2.6

Further option considerations

2.6.1

Identified intersection options

1

Following a preliminary intersection options consultation process in 2010, RMS developed
seven intersection options for the upgrade of the Great Western Highway (RTA 2010) (refer
to Table 2-2). These were considered at a value engineering workshop held in November
2010. The objective of this workshop was to review the intersection options with the aim of
selecting a preliminary preferred intersection option for further refinement. Following the
selection o f the preliminary preferred intersection option, traffic modelling was undertaken to
ensure the intersection treatments would provide an adequate level o f service until at least
2035.
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Table 2-2 Initial intersection options considered at the value engineering workshop in November 2010

Location

Stockland

Gilmour
Lee

Boyd

View

Uttleboume
Pat O'Leary
Ashworth

Concept A

Concept B

Concept B I

Concept C

Concept D

Concept E

Concept F

Roundabout

Roundabout

Roundabout

Signals

Signals

Roundabout

Signals

Signals

Signals

Signals

Signals

Signals

Roundabout

Signals

Left in / left out

Left in / left out

Signals + a right
turn W/B
tu

Signals + a right
turn W/B

Left in / left out

Left in / left out

Signals

Roundabout

Signals
Roundabout

Channelised (no
signals)
Roundabout

Great Western Highway Upgrade, Kelso
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Left in / left out

Signals + a right
turn W/B

Protected right in,
no right out
Roundabout
Signals
Roundabout

Left in / left out

Left in / left out

Left in / left out

Left in / left out

Signals

Signals

Signals

Signals

(as a 4 way)

(as a 4 way)

(as a 4 way)

(as a 4 way)

Left in / left out

Roundabout
Channelised (no
signals)
Roundabout

Protected right in, Protected right in,

Possibilities for "future
proofing" should demand
dictate
Realign Gilmour St as a 4th
leg at Stockland Drive
(works with either
roundabout or signals)
Closed o f f ! relocated
Left in / left out

With Boyd and Lee
realigned, opens the way for
a second railway crossing
industrial area via a rail
into
i
overbridge

Left in / left out

Protected right in, no right
out

no right out

no right out

Roundabout

Roundabout

Signals

Roundabout

Signals

Signals

Signals

Signals

Roundabout

Roundabout

Roundabout

Roundabout
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III

2.6.2

Selection of the preliminary preferred intersection option

The seven intersection options were considered against the proposal objectives and the criteria
in Table 2-1. Concept B I was selected as the preferred intersection option for the following
reasons:
•

Roundabouts at each end of the proposal site, in addition to one in the middle
(Littleboume Street), would provide the most appropriate solution for managing the
competing needs of through traffic versus local traffic movements. These features would
also provide an acceptable alternative for residents and businesses along the proposal site
and would address the loss o f direct right turn movements into or out of their properties,
created by the addition of the extra lanes and the central raised concrete median. These

•

•

•

•
•

•

features are also included in options B and E.
Concept B I varied from Concept B as it took on board the community feedback about
wishing to retain a right turn movement into View Street, heading west. This would be
provided through a dedicated right turn bay which would improve safety.
Concept E would provide a roundabout at Gilmour Street which would have a larger
footprint with potential impacts to heritage buildings and which would require higher
acquisition costs.
An additional signalised right turn facility into Boyd Street westbound would be provided in
concept BI which would add to the local linkages and access to the Kelso residential and
shopping areas.
Option B1 has one of the lowest impacts in regards to property acquisition o f any of the
options considered.
The signals at Pat O'Leary Drive reflect the changing nature of this section o f the proposal,
with a new McDonalds outlet being constructed and the change o f traffic flows and types
of movements that it will bring. Increased pedestrian traffic has the potential to occur in
this area and pedestrian crossings at traffic signals would cater for safe crossing movements.
The roundabout at the eastern end o f the project at Ashworth Drive would help with the
turning options and would offset the effect of the central median. It would also provide an
opportunity for traffic coming from the east entering Bathurst to transition into the urban
area rather than coming to a complete stop at a signalised intersection. Furthermore, it
provides an area to mark the entrance to Kelso and Bathurst.

2.6.3

Traffic modelling and intersection treatment refinement

Following traffic modelling, the Stockland Drive intersection was reconfigured from a roundabout
to a set of traffic signals combined with a u-turn bay on Stockland Drive. This refinement would
address the higher number o f vehicles at the western end of the proposal compared to that at
the eastern end. The proximity o f Stockland Drive to the already signalised intersections of
Gilmour and Boyd streets, combined with the predicted vehicle numbers in 2035, meant the
roundabout would not provide an adequate level of service in 2035.
The traffic signals would be paired with a u-turn bay on Stockland Drive to enable westbound
vehicles the opportunity to safely access the northern side of the highway between Stockland
Drive and Boyd Street.

Great Western Highway Upgrade, Kelso
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All other intersection treatments identified in concept B I remain unchanged on the basis that
the traffic modelling supported satisfactory performance of the network along the proposal for
more than 20 years after opening. Refer to section 6.1 for traffic assessment.

2.7

Preferred intersection option

The preferred intersection option (refined concept BI) includes the following intersection
treatments:
•
•
•
•
•
•
•
•

2.8

Stockland Drive — traffic signals and u-turn facility.
Gilmour Street — traffic signals.

Lee Street — unsignalised left in/left out.
Boyd Street — traffic signals and new right turn bay.
View Street - unsignalised left in/left out with new right turn bay into View Street.
Littleboume Street — roundabout.
Pat O'Leary Drive — traffic signals and protected right turn bay.
Ashworth Drive — roundabout.

Design refinements

A number o f design refinements were undertaken during further design development of the
preferred option. These included:
Minimising heritage impacts
Due to the restricted available space and heritage constraints between Stockland Drive and
Littleboume Street, widening of the highway in this section would be undertaken using the
existing road corridor on both the northern and southern boundaries of the highway. This
would avoid any heritage buildings.
East o f Pat O'Leary Drive
A t the eastern end of the proposal site, especially in proximity to Ashworth Drive, options
were considered to use either the northern or the southern side of the highway for widening.

1

Constraints to the north included businesses and a number of underground utilities including a
high pressure gas main. Using the northern side o f the highway for widening would incur
impacts to the businesses through the removal of available parking space (i.e. the business
would no longer have the required ratio o f parking area to business area in compliance with
council requirements). Relocation of the underground utilities, especially the high pressure gas
main, would also increase construction costs.
Constraints to the south included a section of Boyd Creek and an unnamed tributary running
parallel to the highway. Apart from this constraint, land to the south is mostly green field but
includes an area with an approved concept plan for the future development of an intermodal
terminal. Following an ecological assessment of the creek line, it was determined that this
section o f Boyd Creek and its tributary was highly disturbed and offered very limited habitat
G r e a t W e s t e r n Highway Upgrade, Kelso
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value to biodiversity. Furthermore, it was determined that this section o f Boyd Creek and its
tributary had likely been previously relocated by past developments. Using the southern side of
the highway would minimise potentially high impacts to businesses on the northern side o f the
highway and reduce costs that would have been incurred through the relocation of utilities. It
was considered that due to the highly degraded state of the creek and tributary, impacts to
biodiversity would be manageable. Two options are being considered and would be refined
during detailed design in consultation with Gateway Land Corporation, the proponents o f the
intermodal terminal and relevant government agencies. The options include:
•

•

Relocation o f about a 460 metre long section of Boyd Creek and an unnamed tributary
around 30 metres to the south o f its present location. This option would maintain the
existing creek lines albeit at a different location and there would be opportunities to
rehabilitate and improve the waterway. However, this option would impact on the
approved intermodal terminal concept plan by removing available floor space.
Piping the section of Boyd Creek and the unnamed tributary underground alongside and
parallel to the proposed highway alignment. A 460 metre long section o f disturbed creek
line would be removed which would remove some aquatic habitat. The piped creek line is
likely to create a barrier t o fish migrations though impacts are likely to be minor as this
section o f creek si located in the upper reaches of the catchment, provides limited fish
habitat and is highly impacted by surrounding industrial and agricultural land uses. Potential
for rehabilitation o f the waterway would also be limited. This option would maintain
available floor space for the proposed intermodal terminal.

Littlebourne Street
An option for traffic lights and a u-turn facility was considered at Littleboume Street. However,
traffic lights would not provide the same level of service as a roundabout and heavy vehicles
would not be able to use the u-turn facility. Furthermore, due to the length o f the eastbound
right turn lane into Littleboume Street, a protected right turn bay into View Street would not
have been possible.
Stock/and Drive
In order to facilitate access along the Great Western Highway, a u-turn facility along Stockland
Drive was included in the design as outlined above in section 2.6.3.
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3

Description of the proposal

3.1

The proposal

The proposal would duplicate around 2.4 kilometres o f the Great Western Highway at Kelso
between Stockland Drive to around 200 metres east of Ashworth Drive (Figure 1-2 and Figure
1-3). A concept design is provided in Appendix A. The concept design would be refined during
detailed design.
The features o f the proposal would include:
•

A dual carriageway with two lanes 3.5 metres wide in each direction with a central median
for the entire length.

•

A posted 60 kilometre per hour speed limit.
Three metre wide shoulders providing space for on road cyclists and parking along the
length o f the proposal.
Kerb and guttering along the full length of the road.
Shared pedestrian and cycle paths 2.5 metres wide on the southern side o f the highway

•
•
•

•

between Stockland Drive and Boyd Street and on the northern side o f the highway
between Boyd Street and Ashworth Drive.
Dedicated footpath 1.5 metres wide on the northern side of the highway between
Stockland Drive and Boyd Street and on the southern side of the highway between Boyd
Street and Ashworth Drive.

•
•
•
•
•
•
•
•

•
•
•
•

Pedestrian and cycle crossing at Boyd Street. An additional unsignalised pedestrian crossing
would be provided 240 metres east o f Boyd Street with a refuge in the median.
Four intersections with traffic signals at Stockland Drive, Gilmour Street, Boyd Street and
Pat O'Leary Drive.
Two intersections with roundabouts at Littleboume Street and Ashworth Drive.
Two un-signalised intersections at View Street and Lee Street.
Realignment o f Boyd Street intersection 20 metres to the east.
Dedicated right turn bays from the highway to Stockland Drive, Gilmour Street, Boyd
Street, View Street, and Pat O'Leary Drive.
A u-turn facility in Stockland Drive.
Demolition o f existing bridge and construction o f a new single span bridge over Boyd
Creek. The eastbound carriageway of the proposed bridge would be located at the site of
the existing bridge and the westbound carriageway immediately south o f the existing
bridge. The new bridge would be around 20 metres long and 33 metres wide. The bridge
would include four lanes, each 3.5 metres in width, with two lanes carrying traffic in each
direction, a footpath on the southern side and a shared pedestrian and cycle path on the
northern side.
Replacing o f existing culverts and construction of new longer culverts 160 metres west of
Ashworth Drive
Construction o f new culverts at the extension o f the intermodal terminal.
Expansion o f existing culverts at Littlebourne Street.
Relocation o f about a 460 metre long section of Boyd Creek and an unnamed tributary at
Ashworth Drive around 30 metres south o f its current location. This would involve

Great Western Highway Upgrade, Kelso
Review of Environmental Factors

21

reclamation of existing section of the creek and tributary and excavation works to create
new section of creek line. An option would also be further investigated during detailed
design to pipe the section o f creek and unnamed tributary underground instead of
relocating it to minimise land use impacts to the proposed inter-modal terminal adjoining
the site.
•

Adjustments to public utilities such as electricity power poles, water mains, sewer, gas main
and telecommunication along the route.

•

A main compound site located south of the highway west of Ashworth Drive in the area
of the proposed intermodal terminal. Smaller stockpile and storage areas would be
required along the length of the proposal.

•

Temporary measures including sedimentation basins along the length o f the proposal.

The features of the proposal are described in more detail in section 3.2.

3.2

Design

3.2.1

Design criteria

The following provides a description of the proposal and design criteria and features from west
to east. These features are based on the concept design and are subject to refinement during
detailed design.
General
The design has been undertaken in accordance with the following guidelines:
•

RTA Road Design Guide (RTA 1988)

•

RTA Road Safety Audit Manual and Checklist (RTA 2005)
Austroads' Guide to Road Design (undated)

•
•
•

Australian Rainfall and Runoff 1987/1999
Beyond the Pavement — RTA urban design policy, procedure and design principles (RTA
2009)

The following considerations have informed the concept design:
•

Urban and landscape design objectives and principles, as detailed in Tract Consultants
(2011 a) provided in Appendix J:
o
o
o
o
o
o

•

Objective 1: provide a flowing highway alignment that is responsive and integrated
with the natural landscape.
Objective 2: protect the natural systems and ecology of the corridor.
Objective 3: protect and enhance the heritage and cultural values o f the corridor.
Objective 4: respect the community along the highway.
Objective 5: provide a safe, enjoyable and interesting highway.
Objective 6: develop a simple and unified palette of elements and details that are
easily maintained.

Minimising environmental impacts by selecting an alignment with minimum requirements
for vegetation removal which would also complement the road design.
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•
•

Minimising land acquisition and disruption to residents.
Taking into account all relevant design guidelines such as sight distances, access
requirements and drainage considerations.

•

Proximity of utilities such as high pressure gas main along the northern side o f the highway.

A concept design si provided in Appendix A. A typical cross section of the Great Western
Highway between intersections si presented in Figure 3-1. A typical roundabout is provided in
Figure 3-2. The design criteria are outlined in Table 3-1.

Great Western Highway Upgrade at Kelso
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TYPICAL ROUNDABOUT
D e s i g n vehicle: B-Double
Figure 3-2. Typical intersection roundabout (RTA 201 1)

Table 3-1: Design criteria
Design features

Requirement

Design and posted speed

• Design speed 80 km/h
• Posted speed 60 km/h

Lane width

• 3.5 metres
• Four lane divided carriageway

Carriageway
Shoulder width
Median

Intersection treatment

• 3.0 metres
• Concrete median 0.6 metres to 4.5 metres wide.
Width varies in different locations (refer to
Appendix A for details).
• Roundabouts and signalised or unsignalised
intersections. Refer to section 3.2.3 for details.
• Roundabouts
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Design features

Requirement
vehicles (Figure 3-2).

Pedestrian/cycling

• A 2.5 metre shared pedestrian and cycle pathway
on the southern side of the highway between
Stockland Drive and Boyd Street.
• A 2.5 metre shared pedestrian and cycle pathway
on the northern side of the highway between
Boyd Street and Ashworth Drive.
• A 1.5 metre wide pedestrian path on the
southern side of the highway between Boyd
Street and Ashworth Drive.
• A 1.5 metre wide pedestrian path on the
northern side of the highway between Stockland
Drive and Boyd Street.

Batters

Safety barriers

Embankment batter slopes 2 horizontal : I
vertical.
• Cut batter slopes 2 horizontal 1: vertical.
• Safety barriers at the Boyd Creek bridge.

Pavement type

•

•

Drainage

Pavement 175 mm asphalt over 300 mm lean mix
concrete over existing subgrade.
• Stormwater culvert drainage peak flow capacity
based on 100 years Average Recurrence Interval
(A RI).

•
•

Kerb and gutter for pavement drainage.
Design details on culverts are provided in section
3.2.3.

Bridge

Flood immunity of at least 100 years ARI.
• Design details on the bridge are provided in
section 3.2.3.

Retaining walls

•

3.2.2

•

Retaining walls would be provided at the
indicative locations identified in Table 3-2. The
dimensions and locations of the retaining walls
would be refined during detailed design.

Engineering constraints

A number o f constraints were identified during the development of the concept design which
led t o the modification of various design features, as discussed in section 2.8. Engineering
constraints included:
•

A number o f heritage items are located along the northern and southern sides of the
highway in the western end of the proposal site. The proposed alignment was constrained
by these items and the widening at this section of the proposal site uses the road corridor
on both the southern and northern side of the highway to avoid direct impacts to heritage
items. The narrowing of the footpath width and use of retaining walls were also included in
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•

•

the concept design to avoid direct impacts.
An underground high pressure gas main si located along the northern side o f the highway
at the eastern of the proposal, near Ashworth Drive. These were avoided by widening on
the southern side o f the highway.
The widening of the highway on the southern side near Ashworth Drive would require
either the relocation o f a section of Boyd Creek and an unnamed tributary running parallel
to the road to minimise impacts on businesses to the north or the piping o f the section of
creek line to minimise impacts to the proposed intermodal terminal. These two options

•

are discussed in section 2.8.
Due to the narrow road corridor, especially at the western end o f the proposal, above
ground utilities such as power lines are proposed to be relocated underground. Other
utilities are discussed in section 3.6.

3.2.3

Major design features

Intersections
The following provides a description o f the intersections from west to east. These are based on
the concept design and would be refined during detailed design.
Stockland Drive intersection and u-turn facility
The proposed three way intersection configuration si provided in Figure 3-3. The signalised
intersection would include two 3.5 metre wide through lanes eastbound and westbound. A
single 3.5 metre wide and I 20 metre long dedicated Hght turn bay into Stockland Drive would
be provided. A 90 metre long and 3,5 metre wide left turn slip lane would be provided to cater
for turning movements into Stockland Drive for westbound traffic along the highway. A single
20 metre long left turn slip lane into the Great Western Highway would also be provided. Two
traffic islands would be provided at each southern corner o f the intersection. Pedestrian
crossings would be provided for all crossing movements. Stockland Drive would be upgraded
for a distance o f around I 60 metres from the Great Western Highway. This would be required
to tie in the intersection with the local road and would mostly involve kerb adjustments and line
marking. A u-turn facility would be provided on the western side of Stockland Drive around
I 40 metres from the Great Western Highway.

Great Western Highway Upgrade, Kelso
Review of Environmental Factors

26

Figure 3-3 Proposed Stockland Drive intersection

Gilmour Street
The proposed three way intersection configuration is provided in Figure 3-4. The signalised
intersection would include two 3.5 metre wide through lanes eastbound and westbound. A
single 3.5 metre wide and 100 metre long dedicated right turn bay into Gilmour Street would
be provided. An 80 metre long and 3.5 metre wide left turn slip lane would be provided to
cater for turning movements into Gilmour Street for eastbound traffic along the highway. A
pedestrian crossing would be provided on the western side o f the intersection across the Great
Western Highway and a pedestrian crossing across Gilmour Street would also be provided.
Gilmour Street would be upgraded for a distance of around 100 metres from the Great
Western Highway. This would be required to tie in the intersection with the local road and
would mostly involve kerb adjustments and line marking.
Lee Street
The proposed three way intersection configuration si provided in Figure 3-4. The unsignalised
intersection would include two 3.5 metre wide through lanes eastbound and westbound.
Turning movements would be left in and left out only. Lee Street would be upgraded for a
distance o f around 40 metres from the Great Western Highway. This would be required to tie
in the intersection with the local road and would mostly involve kerb adjustments and line
Great Western Highway Upgrade, Kelso
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marking.
Boyd Street
The proposed three way intersection configuration is provided in Figure 3-4. The signalised
intersection would include two 3.5 metre wide through lanes eastbound and westbound. A
single 3.5 metre wide and 130 metre long dedicated right turn bay into Boyd Street would be
provided. A 60 metre long and 3.5 metre wide left turn slip lane would be provided t o cater for
turning movements into Boyd Street for eastbound traffic along the highway. A pedestrian
crossing would be provided on the western side of the intersection for crossing across the
Great Western Highway and a pedestrian crossing across Boyd Street would also be provided.
Two traffic islands would be located at the intersection. The Boyd Street intersection would be
relocated 20 metres to the east and would be upgraded for a distance o f around 50 metres
from the Great Western Highway. This would be required to tie in the intersection with the
local road and would mostly involve kerb adjustments, footpath construction and line marking.

1

Figure 3-4 Proposed Gilmour Street, Lee Street and Boyd Street intersections

View Street
The proposed three way intersection configuration is provided in Figure 3-5. The unsignalised
intersection would include two 3.5 metre wide through lanes eastbound and westbound. A
single 3.5 metre wide and 50 metre long dedicated right turn bay into View Street would be
provided. A 40 metre long and 3.5 metre wide left turn slip lane would be provided t o cater for
turning movements into View Street for eastbound traffic along the highway. One traffic island
would be provided at the intersection. View Street would be upgraded for a distance o f around
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80 metres from the Great Western Highway. This would mainly be required to tie in the
intersection with the local road and would mostly involve kerb adjustments and line marking.

1
1

Figure 3-5 Proposed View Street intersection

Littleboume Street
The proposed three-way roundabout intersection configuration si provided in Figure 3-6. The
intersection would include two 3.5 metre wide through lanes eastbound and westbound. The
proposed size o f the roundabout would be as provided in Figure 3-2. Pedestrian refuges on the
roundabout approaches would be provided for pedestrian crossing. Littlebourne Street would
be upgraded for a distance of around 140 metres from the Great Western Highway. This
would be required to tie in the intersection with the local road and would mostly involved kerb
adjustments, construction of footpaths and line marking.

I
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Figure 3-6 Proposed Littleboume Street intersection

Pedestrian refuge between View and Boyd streets
A pedestrian refuge would be provided between View Street and Boyd Street.
Pat O'Leary Drive
The proposed three way intersection configuration si provided in Figure 3-7. The signalised
intersection would include two 3.5 metre wide through lanes eastbound and westbound. A
single 3.5 metre wide and 150 metre long dedicated eastbound right turn bay into Pat O'Leary
Drive would be provided. A 100 metre long and 3.5 metre wide left turn slip lane would be
provided to cater for turning movements into Pat O'Leary Drive for westbound traffic along the
highway. Pedestrian crossings would be provided for all crossing movements. Pat O'Leary Drive
would be upgraded for a distance o f around 50 metres from the Great Western Highway. This
would mainly be required to tie in the intersection with the local road and would mostly involve
kerb adjustments and line marking.
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1
1

Figure 3-7 Proposed Pat O'Leary Drive intersection

Ashworth Drive
The proposed four way roundabout intersection configuration is provided in Figure 3-8. The
intersection would include two 3.5 metre wide through lanes eastbound and westbound. The

I

size o f the roundabout would be as provided in Figure 3-2. Pedestrian crossings would be
provided only for movements across the Great Western Highway on the western side of the
roundabout. A new section of road (intermodal access road) would be built to the south for a
distance o f around 100 metres. It would include four lanes, 3.5 metres wides and three metre
wide shoulders. Ashworth Drive would be upgraded for a distance o f around 80 metres from
the Great Western Highway. This would be required to tie in the intersection with the local
road and would mostly involve kerb adjustments and line marking.

I
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Proposed drainage line relocation

Figure 3-8 Proposed Ashworth Drive intersection

Boyd Creek Bridge
The existing bridge over Boyd Creek would be demolished and a new single span bridge would
be constructed. The new bridge would be around 33 metres wide and up to around 20 metres
long with a five metre clearance. It would have at least I in 100 year flood capacity. The
eastbound and westbound carriageway would include two 3.5-metre wide traffic lanes, threemetre wide shoulders, a 3.5 metre wide shared path on the northern side and a 3.5 metre wide
footpath on the southern side. The bridge abutments would be located outside o f the
waterway. There would be no hard scour protection works required.
A safety barrier would be provided on approach and departure as follows:
•
•
•

North east departure corner — 34 metre beam barrier.
North west approach corner — 45 metre beam barrier.
South east approach corner — Extension of the concrete bridge barrier along the back of

the footway to the service station driveway by around 12 metres.
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•

South west departure corner — 34 metre beam barrier.

Final dimensions and design would be determined at the detailed design stage.
The proposed arrangement for the Boyd Creek Bridge si shown in Figure 3-9.
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Figure 3-9 Proposed bridge over Boyd Creek

Culverts

Littleboume Street culvert (chairoge 100 o f Littleboume Street in Appendix A)
The culvert at Littlebourne Street would be extended by the installation of two additional precast cells 2.94 metres wide and about 2.38 metres high. The creek would be widened by about
six metres over a length of about 20 metres up and downstream of the culvert to
accommodate the additional culvert cells. Scour protection would be installed over the width of
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the wing wall for a length o f 30 metres either side of the culvert. Flood immunity would be for
the 100 year average recurrence interval. Scour protection works would require excavation of
the bed and embankments for a distance o f about 30 metres upstream and downstream of the
works.

1

Culvert 160 metres west o f Ashworth Drive (chainage 55460)
Existing culvert would be replaced with a new four cell box culvert of the same dimensions as
the existing culvert (about 2.45 metres wide by 2.5 metres high). The culvert would be longer
than existing to cater for road widening (total length around 40 metres). It would have 1:100
year flood capacity. Scour protection works would require excavation o f the bed and
embankments for a distance of about 20 metres upstream and downstream o f the works.
Dredging o f the channel would be required around 250 metres downstream o f the culvert due
to the silted condition o f the channel in this location which impedes flow at the culvert.
Culvert at intermodal access road
A new four cell box culvert (2.45 metres wide by 2.5 metres high by 20 metres long) would be
constructed below the intermodal access road. Scour protection works would require
excavation o f the bed and embankments for a distance of about 20 metres upstream and
downstream o f the works.
Boyd Creek and unnamed tributary relocation or piping
A 200 metre long section of Boyd Creek around 10 metres wide and a 260 metre long section
of an unnamed tributary around two metres wide, located south o f the highway between
chainages 55460 and 55000, would need t o be either relocated as part of the proposal (Figure
3-10) or piped underground. The unnamed tributary si currently located around 12 metres
from the highway.
Relocation
The 460 metre section of Boyd Creek and its tributary would be relocated around 30 metres
south from their current location. The total length of the relocated creek would be 480 metres.
The relocated 260 metre long section of drainage line upstream o f the intermodal access road
would have a two metre wide waterway and would be 2.5 metres deep from the top of bank
with 2:1 slopes. The remaining 220 metre section downstream o f the intermodal access road
would have a 10 metre wide waterway and would be 2.5 metres deep from top o f bank with
2:1 slopes.
Piping
The section o f Boyd Creek and its unnamed tributary would be piped underground along and
parallel to the southern side o f the Great Western Highway alignment. The size and exact
location of the pipe would be determined at detailed design.
Both options have been assessed in this REF. However, additional assessments may be required
for the piping option if it si selected as the preferred option and once detailed design has
determined sizing and location.
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Retaining walls
Retaining walls would be provided at the indicative locations identified in Table 3-2. The dimensions and
locations of the retaining walls would be refined during detailed design.
Table 3-2 Indicative dimensions and locations o f retaining walls
Location (chainage as
per Appendix A)

Location (north (N) or
south (S))

Height (metres)

Cut (C) or Fill (F)

56220-56520

N

2

C

56560-56610

N

0.8

C

56880-56940

N

0.3

F

56960-56990

N

0.7

C

56280-56400

S

Various

F

56470-56550

S

1.2

F

56600-56680

S

0.8

F

56860-56910

S

0.8

F

Tie-ins
The start and end points o f the proposal as indicated on the concept design in Appendix A includes the
tie ins to the existing highway alignment. A t the western end the highway includes four lanes and the tie
in would involve the milling and resheeting of the pavement at the junction. A t the eastern end the tie in
would involve the placement of a 100 mm overlay for a distance of 100 metres with the proposed four
lane highway tapering off to the existing two lane highway.
Urban design and landscaping
An urban and landscape design concept plan has been prepared to meet the urban design objectives
and principles (Tract consultants 2011a, included as Appendix J). The plan has been developed in
consultation with Bathurst Regional Council. The plan has taken into consideration the three character
i section 6.7 and summarised here:
zones of the proposal site which are described n
•

Character zone 1 eastern approach. The design response for the eastern approach would be to
retain the rural character through adequate planting.

•

Character zone 2 residential, commercial and industrial zone. This includes the heritage precinct.
The design would consider access requirements as well the different needs of businesses and
residents in regards to visibility and visual amenity.

•

Character zone 3
— western approach. The design response for the western approach would be to
retain the floodplain character to the west.

The following discrete features of the proposal have also been considered in the development o f the
plan:
•

Potential relocation o f powerlines underground which would provide space t o improve the
streetscape through the provision of street trees.

•

The bridge which would be designed to improve views to Boyd Creek.
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•

Walls, including retaining and property boundary walls would be designed to minimise visual
impacts and take into account the visual character o f the site including heritage.

•

The median which would incorporate features to improve the streescape.

Safeguards outlined in this REF and the urban design, landscape character and visual assessment
(Appendix J) would be incorporated into construction designs and landscape plans which would be
implemented following construction.

3.3

Construction activities

3.3.1

Work methodology

The work methodology for the proposal would be refined during the detailed designed phase.
Construction activities would be guided by a construction environmental management plan (CEMP) to
ensure that works are located within the specified works area and are completed to incorporate all
safeguards as described in this REF and any subsequent measures included as a result of submissions to
the REF. The proposal is expected to involve the following general work methodology:
Pre-construction identification and marking of sensitive areas as identified in this REF, the CEMP and

I

.

I

.

basins.

•

Establishment of permanent and temporary fencing, work compounds and access.

•
•
•

Installation of traffic controls.

•

•

•

1

relevant sub plans.
Installation o f temporary erosion, sediment and water quality controls, including sediment retention

Marking o f trees requiring clearing.
Clearing of vegetation.
Stripping, stockpiling and management o f topsoil.
Staged demolition of existing pavement and road structures in a manner that allows for continued
traffic flow along and across the highway.
Property adjustments such as fencing, retaining walls.

•

Utility adjustments.

•

Earthworks.

•

Cross drainage works and relocation of Boyd Creek.

•

Foundation works for bridge, including pile boring.

•

Bridge demolition and construction.

•

Retaining walls.

•

Sub-grade preparation and pavement works.

•

Installation o f traffic signals.

•

Topsoil rehabilitation and revegetation o f batters and berms.
Rehabilitation o f temporary stockpiles.

•

•

Landscaping.

•

Line marking and signposting.

•

Installation o f lighting.
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a
▪

Finishing works, removal of temporary on site management controls and opening to traffic.

The proposed works would be undertaken during standard working hours with some work at night. The
proposal would take about 24 months to complete. Working hours are further discussed in section
3.3.6.
Staging
A construction methodology and staging report has been prepared for the proposed works (MacDonald
International 201 I ). The following staging option si proposed however, the final work methodology for
the proposal would be refined and determined during the detailed designed phase. Appendix B
illustrates the proposed staging.
Preliminaty Works
•
•
•
•
•

Plan and implement environmental safeguards as identified in this REF (e.g. temporary erosion and
sedimentation controls).
Establish site compound, storage area and construct safe ingress and egress to these facilities.
Construct temporary sediment basins or other measures in lieu o f permanent sediment basins if
required. Divert flows to these measures.
Undertake property adjustments such as fencing, retaining walls.
Relocate utility services.

Stage I — Early works
Extend or construct traverse drainage structures.
•
Do all temporary widening works, where required, on one side o f the carriageway to cater for two
•
3.5 metre lanes, three metre turning lanes and 0.5 metre to 1.2 metre shoulders.
•
•

Construct roundabouts at Ashworth Drive and Littleboume Street.
Undertaking dredging of Boyd Creek downstream of the culvert located 160 metres west of
Ashworth Drive.

•

Relocate Boyd Creek and the unnamed tributary.
Construct westbound lanes of Boyd Creek bridge.

•

Undertake all works west of Boyd Street including the u-turn facility at Stockland Drive.

•

Stage 2 — Construct westbound camageway east o f Littleboume Street
Clear and grub and strip topsoil and stockpile for later use.
•
Demolition and excavation of materials; filling, including the select material zone.
•
Construction of the westbound lanes of the box culvert 160 metres west o f Ashworth Drive.
•
Construct the carriageway, shoulder and footpath up to but not including the median.
•
Stage 3— Construct eastbound carnage way east o f Littleboume Street
•
•
•
•

Switch the traffic over to the newly constructed westbound carriageway.
Demolition o f existing bridge over Boyd Creek.
Construction of the eastbound lanes o f the bridge over Boyd Creek and the box culvert 160
metres west o f Ashworth Drive.
Construct the carriageway, shoulder and footpath including the median.
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Stage 4— Construct the eastbound left lane from Littlebourne Street to Boyd Street
Demolition and excavation of materials; filling, including the select material zone.
•
Construct the carriageway, shoulder and footpath up to but not including the median.
•
Stage 5— Construct the eastbound right lane from Littleboume Street to Boyd Street
Demolition and excavation of materials; filling, including the select material zone.
•
the carriageway, shoulder and footpath including the median.
Construct
•
Stage 6 — Construct the westbound carriageway from Littleboume Street to Boyd Street
Switch the traffic over to the newly constructed westbound carriageway.
•
Demolition and excavation of materials; filling, including the select material zone.
•
•
•

Construct the carriageway, shoulder and footpath.
Complete installation road side furniture, line marking and signposting.

Intersections
Staging for intersections would generally involve additional stages to that of the main carriageways.
Intersections would be constructed when the adjoining highway lanes are being constructed.
Intersections would be constructed one at a time to reduce the overall impact on traffic.
It is anticipated that the general construction process would be to construct half the intersection with
traffic remaining on the other half as described below:
•
•

The intersection would be widened as necessary to allow traffic to be moved to one side of the
intersection thus allowing construction of the other.
The traffic would then be switched onto the newly constructed works and construction of the
second half would be undertaken.

•

Splitter islands and other similar features would then be undertaken under local lane closures
and/or other appropriate traffic controls.

Works within waterways
Culverts
New culverts would need to be provided at Littlebourne Street, 160 metres west o f Ashworth Drive
and at the intermodal access road at Ashworth Drive. Design details are provided in section 3.2.3. The
general construction method at culvert sites would be as follows:
•

Clearing o f vegetation for construction access tracks. All access tracks would be within the
construction footprint identified in Appendix A.

•

Construction o f access tracks, including placement of a layer of clean fill to create a stabilised surface
and installation o f sediment and erosion controls.

•

Excavation o f temporary channel to divert water flow away from the culvert works area. The
diversion inlet would be protected with material such as Geotextile cloth and stabilised with rocks.

•

Divert creek to temporary channel.

•

Construct one half o f the culvert structure including excavation o f creek bed, placement of culvert
cells and construction of head walls,
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•

Divert creek through constructed section of culvert.

•

Remove temporary diversion and construct the other half of the culvert.

•

On completion o f the culvert works, the permanent low flow channel would be constructed in its
final location with the channel fully lined with material to protect the bed from scour. When the
low-flow channel is complete, the existing creek would then be diverted into the permanent low
flow channel, and then fully maintained during the construction period.

•

Scour protection would be required upstream and downstream o f the culvert structure.

Boyd Creek Bridge
The existing Boyd Creek bridge would be demolished and a new bridge constructed according to the
design described in section 3.2.3. The piles, abutments and deck slab of the bridges would be cast on
site. Bridge piles would be driven and located outside the main channel. The following provides a
description o f how the demolition and construction would be undertaken which would be refined during
detailed design:
•

Preparation:

•

Install sediment controls to prevent slurry and excavated material from entering waterway.
o
Construction of abutments and piles for the southern side of the bridge (westbound carriageway):

•
•
•
•
•

o

Install new piles for new abutments. Works to be undertaken from creek bank using pile
boring plant and equipment. No piling within the waterway would be required.

o

Install temporary shoring for abutment. Works to be undertaken from the creek bank using
hand tools.

o

Excavate to underside level of the new abutment. Works to be undertaken from the creek
bank using heavy plant.

1

Place new girders using crane.
Construct deck and kerbs.
Complete road approaches for new half bridge.
Switch traffic.
Demolition o f old bridge deck:
Saw cut through the existing road pavement, deck and planks. Works to be undertaken from
o
the creek bank.
Core holes in the end o f deck sections with hand tools and remove sections. Works to be
undertaken from the creek bank.
Demolition and removal of existing headstocks south of centreline:
o

•

o
o

Saw cut existing headstocks.
Remove headstocks and piles at base. Works would be undertaken from the creek bank using
heavy plant (excavator or crane).

The above process would then be repeated for works on the northern side o f the bridge (eastbound
carriageway).
Dredging
Boyd Creek located 160 metres west o f Ashworth Drive would need to be dredged for about 250
metres downstream of the culvert to provide adequate 1 in 100 year flood capacity.
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Drainage line relocation at Ashworth Drive o r piping
A 460 metre section of Boyd Creek and a tributary would be relocated from its current location to
around 30 metres south. The size of the proposed creek line si provided in section 3.2.3. The proposed
channel would be excavated and the material would be used to reclaim the existing drainage line. The
new creek would be constructed and stabilised prior to diversion from the current alignment. Works
would be staged in a way that waterflow and fish passage would be maintained during construction. The
new channel would be stabilised through revegetation of the banks.
Should the piping option be selected, trenching and installation of a pipe would be undertaken along and
parallel to the existing section o f creek. The trench would then be backfilled. The new creek would be
constructed and stabilised prior to diversion from the current alignment. Works would be staged in a
way that waterflow and fish passage would be maintained during construction. The previous section of
creek line would then be reclaimed. The exact location and sizing of pipe would be determined at
detailed design.
3.3.2

Plant and equipment

Plant and equipment needed for the proposal would be determined during the construction planning
phase. It is expected that plant and equipment used for the proposal would include those listed in Table
3-3.
Table 3-3. Indicative construction plant and equipment
General
Cranes
Excavators

Light commercial and passenger vehicles
Water pumps

Bulldozers

Hand tools

Road sweepers
Water carts
Semi-trailers and large delivery trucks
Air compressors and attachments
Cherry picker

Welding equipment
Haulage trucks
Bobcats
Float
Plate compactor

Road embankment and drainage construction
Scrapers

Backhoes

Graders

Trenching machines

Vibrating and static rollers
Shoring boxes
K&G laying machine

Piling equipment
Wheel loader

Road pavement construction
Milling machine
Concrete agitator trucks

Backhoe
Bitumen spraying and asphalt paver
Bitumen trucks

Concrete pumps
Concrete paver

Kerb extruding machine

Concrete vibrators
Road suction sweeper

Lighting tower
Roller multi tyred pneumatic

Linemarking machine

Vacuum suction truck
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Structures including bridges
Piling rigs

Excavators

Concrete pumps
Cranes

Trucks
Small equipment

Traffic management and control
Trailer mounted traffic lights
Attenuation vehicle
3.3.3

1

Trailer mounted VMS boards
Water filled and concrete barriers

Earthworks

The proposal would require earthworks along the alignment. The estimated quantities of earthworks
required for the proposal are outlined in Table 3-4. These quantities would be refined during detailed
design.
Table 3-4: Earthworks
Cut (m3)

Fill (m3)

Topsoil (m3)

Excess (m3)

Import (m3)

45000

20000

6300

25000

0

3.3.4

Source and quantity of materials

Materials would be sourced from local areas where possible, including an asphalting plant located in the
industrial area to the south o f the Great Western Highway. The materials and the estimated quantities
are provided in Table 3-5. Quantities would be refined at the detailed design stage.
Table 3-5: Estimate quantity o f materials
Pavement volumes

Quantity

50 mm AC I 4
125mm AC20

67315

300 mm Lean mix concrete
300 mm select material

17300

I

67315
64000

Concrete volumes — shared paths (Depth: 150mm)
150 mm 32 MPa + SL72 Mesh
150 mm Sub-base

Quantity

Concrete volumes — medians & islands (Assumed depth: 100mm)
100mm 25MPa

Quantity

100mm Sub-base

2800

SA kerb and gutter
SF kerb

6900

3750
3750
2800

5800

Topsoil volumes
(Assumed depth: 100mm)

Quantity

Total area
Total volume

62500
6250

Pavement of about 60 000 m2 to a depth of about 475 mm would be laid. An area o f about 10 000 m2
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o f existing road would be milled and material used in resheeting.
Surplus material that cannot be used on-site would be reused or disposed of in the following order of
priority:

•

Transfer t o nearby RMS projects for immediate use.
Transfer to an approved RMS stockpile site for future use during projects or routine maintenance.
Transfer to an RMS approved site for reuse on concurrent private/local government project.
Disposal at an approved materials recycling or waste disposal facility.

•

As otherwise provided for by the relevant waste legislation.

•

1

•
•

Water use
Water for construction would be sourced from available hydrants in the area, mostly from Bathurst
Regional Council.
The required quantities of water are not yet known, however, the use of material such as ready mix
concrete (required for pavement and kerbs) would reduce the amount of water required during
construction. Water would also be required for compaction of pavement layers, such as select layers to
adjust the moisture content, and dust suppression.
3.3.5

Traffic management and access

It is anticipated that during normal working days 20 to 30 truck and 40 to 50 light vehicle movements
per day would be required on and off site. The trucks would be used for the delivery of construction
material to site and the removal of material from the site to temporary stockpile sites or other areas
within the site. The number of truck movements may increase during the early phase of construction
when the bulk o f earthworks would be carried out. Truck movements would again increase after traffic is
switched to the newly constructed carriageway and the demolition of the existing pavement and subgrade preparation starts. Construction would be staged as detailed in section 3.3.1 to allow the highway
to remain open to traffic during construction period with only partial lane closures required.
Construction traffic would generally use the Great Western Highway to get to and from the proposal.
Major quarries, concrete plants and other materials sources would be generally covered by eastbound
and westbound movements along the highway. Construction traffic may also need to use Littleboume
Street should the asphalting plant located in the industrial area to the south be used. The compound site
would be located along the Great Western Highway and accessed via this road.
During construction, access would be maintained for residents, businesses and through-traffic. In the case
of properties adjoining the road corridor, temporary driveways would be provided as required. Final
driveway configurations with appropriate kerbs would be installed as part of the pavement construction.
Due to the confined nature of the proposal, on-street parking along the Great Western Highway would
generally be prohibited during construction. During the detailed design phase, the construction process
would be further developed to incorporate alternate arrangements such as centralised shared parking
areas, by leasing vacant land or similar, for those areas where off-street parking is not feasible.
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Bus stops may require relocation or modifications during the construction phase and this would be
undertaken in consultation with the bus company and the general public. Additionally, access for garbage
trucks during construction would need to be taken into account.
A detailed traffic management plan would be prepared in accordance with the Traffic Control at Work
Sites Manual Version 4 (RTA 2010) and approved by RMS before implementation. The traffic
management plan would consider other developments that may also be under construction within Kelso.
Construction traffic impacts and management measures are described in section 6.1.
3.3.6

Workforce and working hours

Construction si expected to take 24 months.
It is estimated that 30 to 40 construction and site management personnel would be required each day.
However, the workforce could be less should the proposal be constructed in stages as described in
section 3.3.1.
It si anticipated the proposal would be constructed during standard working hours according to the
Interim Construction Noise Guidelines (DECC 2009), as follows:
•

Monday to Friday: 7am to 6pm.

•

Saturday: 8am to 1pm.

•

Sundays and Public Holidays: no work.

However, there si potential for work to be undertaken outside o f the standard working hours to
minimise traffic impacts, including:

•

Construction and utility adjustment works requiring road occupancy.
Construction of tie-ins with adjoining sections.

•

Placement of asphalt wearing course.

•

Intersection construction activities.

•

Should any out of hours work be required, works would be undertaken in line with procedures
contained in the then RTA Environmental Noise Management Manual 2001, "Practice Note vii —
Roadworks Outside o f Normal Working Hours" and the Interim Construction Noise Guidelines (DECC
2009). This would include notifying the local community of any works planned to be undertaken outside
standard construction hours.

3.4

Ancillary facilities

The preliminary location identified for a compound site is on the south west corner o f the Great
Western Highway and Ashworth Drive (Figure 1-3). This area would also contain the stockpile site. The
total area of the site would be around 75 metres by 215 metres.
Smaller stockpile and storage areas would also be required along the length o f the proposal site. It is
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I

envisaged that the smaller stockpile and storage areas could be located within the construction footprint
identified in Appendix A.
The location of the stockpile and storage areas would be subject to the site location criteria set out in
the Stockpile Site Management Guideline (RTA 2011). In addition, the locations for stockpile and storage
areas would be selected using the following guidelines:

•

Located in areas not prone to flash flooding and more than 40 metres from a watercourse.
Located in areas more than 50 metres from residential dwellings.
Located in areas previously disturbed and that do not require the clearing o f native vegetation.
Located in plain view of the public to deter theft and illegal dumping.

•

Located outside the drip line of trees and on level ground wherever possible.

•
•
•

The final location o f the compound and stockpile and storage sites would be determined during the
detailed design phase. Once the contractor has a preferred location for the stockpile and storage areas,
consultation with RMS' Senior Environmental Officer (Western) would be undertaken prior to any
works in those locations to determine if any additional environmental assessment is required.
In general, the main site compound facilities would include portable buildings with amenities (such as
lunch facilities and toilets), secure and bunded storage areas for site materials, including fuel and
chemicals, office space for on-site personnel and associated parking.

I

Liquid and solid waste would be removed by tanker or truck and disposed o f off-site at a facility that is
licensed to accept those wastes for storage, reuse or disposal. Fuel and chemical storage areas would be
bunded and protected in accordance with the specifications set out by the NSW Office of Environment
and Heritage (OEH)/Environment Protection Authority (EPA) and WorkCover.
The compound site would be securely fenced with temporary fencing. All necessary signage advising the
general public o f access restrictions would be provided. Upon completion of the construction works, the
temporary site compound, work area and stockpiles would be removed, the site cleared of all rubbish
and materials and rehabilitated.
It is anticipated that temporary sediment basins would be possibly required during construction. At this
stage their location is not known. The number, size and locations would be determined during detailed
design and additional environmental assessments undertaken as required in consultation with RMS'
Senior Environmental Officer.

3.5

Public utility adjustment

Detailed utility investigations would be undertaken during detailed design. Preliminary investigations have
indicated that the following utilities would be relocated or adjusted as part of the proposal:

•

Water mains
Above-ground and underground electricity
Street lighting

•

Telephone lines

•
•

Great Western Highway Upgrade, Kelso

Review of Environmental Factors

45

Optical fibre

•

The high pressure gas main that runs along the northern side of the highway at Ashworth Drive would
not require relocation and would be avoided. Other utilities may be relocated under the proposed
footpaths. Overhead power would potentially be relocated underground. However, negotiations are
ongoing. Underboring may be required at creek crossings.
The utilities would be relocated and connected to existing utilities in the side streets. Any other works
associated with utility relocations that fall outside the scope of the proposal would be the responsibility
of the relevant utility service provider.
The relocation of utilities would be undertaken in consultation with the utility authorities duHng detailed
design. Should it be determined that relocation would be outside of the proposal site, consultation with
RMS' Senior Environmental Officer (Western) would be undertaken to determine if any additional
environmental impact assessment si required.

3.6

Property acquisition

The proposal would require the partial or total acquisition o f properties along the northern and
southern side of the highway (Table 3-6). A plan showing property acquisitions si provided in Figure
3-11, Figure 3-12, Figure 3-13.
Table 3-6 Estimated Property acquisition details
Lot

DP

Property type

Land use

Approximate area
to be acquired (m2)

Northern side of the Great Western Highway
79

789992

F

164183

E

164183

195

823443

I

731743

1

839294

2

839294

1

517067

2

517067

5

582449

4

582449

5

39093

4

39093

3
2

Bathurst Regional
Council
Private
cornmercial
Private
commercial
Private
commercial
Private property
Private property
Private property
Private property
Private property
Private property
Private property
Private property

2(a) residential

50

2(a) residential

610

2(a) residential

60

2(a) residential

40

2(a) residential

30

2(a) residential

35

2(a) residential

65

2(a) residential

10

2(a) residential

40

2(a) residential

10

2(a) residential

675

2(a) residential

10

2(a) residential

15

39093

Private property
Residence

2(a) residential

25

39093

Private

2(a) residential

30
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I

DP

Lot

Property type

Land use

Approximate area
to be acquired (m2)

commercial
1

39093

3

247603

1

576827

7

595884

Private property
Private property
Private property
Private property

2(a) residential

40

2(a) residential

15

2(a) residential

40

2(a) residential

10

2(a) residential

100

The Housing
7

258319

Commission of
NSW

32

1124644

Private property
3(b) business
Southern side of the Great Western Highway

6

1034958

1

1034958

1

1034958

120

853740

2

32528

1

995411

2

738760

Private
commercial
Private
commercial
Private
commercial
Private property
Private property
Private property
Private
commercial

150

3(b) business

160

3(b) business

150

3(b) business
3(b) business

150

3(b) business

175

3(b) business

225

4(a) industrial

50

4(a) industrial

20

4(a) industrial

15

4(a) industrial

20

4(a) industrial

20

4(a) industrial

20

4(a) industrial

85

4(a) industrial

90

4(a) industrial

10

4(a) industrial

25

4(a) industrial

280

Minister for

I

1

I
1

I6

38507

17

38507

18

38507

19

38507

20

38507

1

996974

11

1066821

12

1066821

1

531487

101

615518

101

615518

5

714297

5

714297

D

155836

decentralisation
and Development
Private property
Private property
Private property
Private property
Private property
Private
commercial
Private property
Private
commercial
Private
commercial
Private
commercial
Private property
Private
cornmercial
Council of the
City of Bathurst
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260

4(a) industrial
4(a) industrial

60
47

Lot

DP

C

155836

I

997348

4

838537

3

838537

3

838537

1

815463

I

1079829

1

1093933

Property type
Private
commercial
Private property
Private
commercial
Private property
Private
commercial
Private
commercial
Private property
Private
commercial

Approximate area
to be acquired (m2)

Land use

4(a) industrial

240

4(a) industrial

320

4(a) industrial

440

4(a) industrial

300

4(a) industrial
4(a) industrial

440

1(a) rural

50

1(a) rural

6750

On the northern side o f the highway, around 21 properties (involving 17 land owners) would be
impacted. On the southern side of the highway, 29 properties (with 26 different land owners) would be
impacted. Areas o f land to be acquired would range from around 10 square metres to 675 square
metres. In total, around 2,060 square metres of land would need to be acquired from properties on the
northern side of the highway and another 10,405 square metres would be acquired on the southern side
o f the highway.
The final required acquisitions would be confirmed during detailed design phase in consultation with the
landowners.
Land may need to be temporarily leased for the establishment of the compound and stockpile site.
All property valuations and acquisitions would be carried out in accordance with the Land Acquisition
Information Guide (RTA 2011) and the Land Acquisition(Just Terms Compensation) A c t 1991.
Property impacts are assessed in section 6.9.
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Figure 3-12 Indicative property acquisitions (RMS 2012)
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4

Statutory and planning framework

4.1

State environmental planning policies

4.1.1

State Environmental Planning Policy (Infrastructure) 2007

State Environmental Planning P o k y (Infrastructure) 2007 (ISEPP) aims to facilitate the effective delivery
of infrastructure across the State.
Clause 94 o f ISEPP permits development on any land for the purpose o f a road or road infrastructure
facilities to be carried out by or on behalf of a public authority without consent.
As the proposal is for a road and road infrastructure facilities and si to be carried out by RMS, it can be
assessed under Part 5 o f the Environmental Planning and Assessment Act /979 Development consent
from council si not required.
The proposal si not located on land reserved under the National Parks and VVildlife A c t 1974 and does
not affect land or development regulated by State Environmental Planning Policy No. 14 - Coastal

Wetlands, State Environmental Planning P o k y No. 26 - Littoral Rainforests, State Environmental Planning
Policy (State and Regional development) 2011 or State Environmental Planning P o k y (Transitional Major
Development) 2005

1

Part 2 of the ISEPP contains provisions for public authorities to consult with local councils and other
public authorities before the start of certain types of development. Consultation, including consultation
as required by ISEPP (where applicable), is discussed in chapter 5.
4.1.2

State Environmental Planning Policy No 44 — Koala Habitat Protection
RMS is not bound by the provisions of SEPP 44 as ISEPP removes development consent requirements.
However, the principles of SEPP 44 have been considered to help assess the potential impacts of the

proposal on the Koala. Bathurst LGA si identified in Schedule I of SEPP 44 as an area where koalas are
known to occur. The assessment criteria of the SEPP considers whether the percentage cover of known
feed trees, listed under Schedule 2 is greater or less than 15 per cent o f the total tree canopy. An

1

ecological assessment has been undertaken with details provided in section 6.6 and Appendix .I A search
of the OEH/EPA wildlife atlas in November 2011 did not identify records o f koalas within a two
kilometre radius o f the proposal site. Furthermore, no feed tree species listed in Schedule 2 of SEPP 44
occur in the vicinity of the proposal site.

4.2

Local environmental plans

4.2.1

Bathurst Regional (Interim) Local Environmental Plan 2005

The Bathurst Regional (Intenin) Local Environmental Plan 2005 (Interim LEP) guides development within
all areas of the Bathurst regional local government area (LGA). The Great Western Highway corridor is
unzoned, but is adjacent to a number of land use zones (refer to Figure 4- I and Table 4-1).

I
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Table 4-1: The proposal site's land use planning zones under the interim LEP
Zone
1(a)
Rural

Inner

Activfty

Objectives

Permissibility

Road widening

(a) To support and maintain the continued viability of
agricultural development in rural areas located near
the urban fringe areas of Bathurst,

Roads

and

re-

alignment,
compound site

are
permitted with
consent.

(b) To enable development that is appropriate for
broad acre productive land used for grazing and
cropping to be carried out,
(c) To provide for a range o f compatible land uses to
be carried out on land within the zone that are in
keeping with the rural character of the locality and do
not unnecessarily convert prime crop and pasture land
to non-agricultural land uses,
(d) To protect and conserve the scenic environment
by controlling the location o f buildings and materials
used, particularly in development adjacent to a major
road or located within a scenic protection area or
within an identified remnant bushland area,
(e) To protect and conserve valuable deposits of
minerals, coal, petroleum and extractive materials by
controlling the location of development to enable the
efficient extraction of those deposits.

1(c)

Rural Road widening
Residential and
realignment

(a) To enable rural residential housing and other
compatible land uses to be carried out on land that is

Roads
are
permitted with

suitable and is not o f prime agricultural value,

consent.
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Zone

Objectives

Activity

Permissibility

(b) To ensure that lots created in rural residential
estates do not hinder the proper and orderly
development of urban areas in the future,
(c) To allow detailed provision to be made, by means
of a development control plan, to specify the location
of dwelling-houses and associated structures and the
height, scale, bulk, construction material and colours of
the exteriors of all structures, in order to protect and
conserve the scenic value and rural amenity o f the
area,
(d) To ensure that development si sympathetic to the
environmental character of the land so that the scenic
quality of the land, particularly prominent ridge tops, is
maintained and disturbances to the landscape are
minimised,
(e) To ensure that lots created in rural residential
estates are adequate for the disposal o f effluent and
that any on-site effluent generated does not enter
adjoining lands or impact on surface or ground water
resources.
2(a)

Road widening

Residential

and

re-

alignment

Roads
(a) To allow a variety of appropriately designed
are
housing types within existing and new residential areas, permitted with
(b) To permit development for the purpose of
consent.
residential units and dual occupancies to be carried
out only in those locations where such development is
appropriate in terms o f the surrounding residential
density and, in this regard, to allow detailed provision
to be made, by means of a development control plan,
to set aside specific areas within the zone where
medium density developments and dual occupancies
may be carried out,
(c) To protect and conserve the historical and scenic
quality of Bathurst,
(d) To allow development within the zone for
purposes other than housing, being development that
si appropriate to a residential zone and that does not
detrimentally affect the character or amenity o f the
locality,
(e) To enable development for the purpose of
convenience shops t o be carried out to provide for
the minor incidental shopping needs o f the residents
of the locality,
(f) To protect and conserve the low density rural
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Zone

Objectives

Activity

Permissibility

atmosphere o f the villages of Eglinton, Raglan and
Perthville
3(b)

Road widening

Service

and

Business

alignment

re-

(a) To permit a range o f development to be carried
out within the zone for service business activities and
associated land uses,
(b) To encourage appropriate, functional and aesthetic

Roads
are
permitted with
consent.

development and improvements along major roads,
(c) To encourage the establishment of service business
activities (such as bulky goods salesrooms or
showrooms) away from the Bathurst Central Business
District,
(d) To ensure that the type o f retail activity does not
prejudice the status and viability of the Bathurst
Central Business District as the retail centre of
Bathurst,
(e) To ensure that commercial development or other
permitted development si consistent with the
provisions of any development control plan adopted
by the Council for localities within the zone.
4(a)
Industrial

Road widening
and
realignment

(a) To provide fully serviced land that si suitable for
industrial uses,
(b) To encourage development that will contribute to

Roads

are
permitted with
consent.

economic growth and employment opportunities to
be carried out,
(c) To ensure that industrial or other permitted
development si consistent with the provisions of any
development control plan adopted by the Council for
localities within the zone,
(d) To permit retail development to cater for the
needs of the workforce within the industrial area, if
such development does not prejudice the status and
viability of the business areas within Bathurst,
(e) To promote development that does not adversely
impact on the natural and built environment,
(f) To provide and protect a passenger and freight
transport corridor, transport terminals and associated
activities,
(g) To protect and conserve the scenic quality of the
area.
6(a)

Local Road widening
Recreation
and
re-

(a) To ensure that there is adequate open space to
meet the needs of the community and to enable land
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Zone

Permissibility

Activity

Objectives

alignment

to be used for recreational purposes in a way that will
not detrimentally affect the amenity o f surrounding

consent.

areas,
(b) To set aside land for future recreational needs,
active or passive, for the community,
(c) To encourage a diversity of recreational settings
and facilities and other community facilities,
(d) To sustain the use of privately owned land for
recreational purposes,
(e) To protect and conserve the historical and scenic
quality of Bathurst

As the proposal si for a road and road infrastructure facilities and si to be carried out by RMS under the
ISEPP, development consent from council under the LEP si not required (refer t o section 4.1.1 above).
Impacts to three local heritage items and minor potential impacts to the Kelso Conservation Area, all
listed on the LEP, could potentially result from the proposal. This is discussed in section 6.5.

4.3

Other relevant legislation

4.3.1

Fisheries Management Act 1994

The objectives of the Fisheries Management Act 1994 (FM Act) are t o conserve, develop and share the
fishery resources of the State for the benefit of present and future generations, including conserving fish
stocks and fish habitat and promoting ecological sustainable development.
Section 199 of the FM Act requires that a public authority notify and take into consideration any matters
raised by the NSW Department o f Trade and Investment where works fall under the definition of
dredging or reclamation works.
Dredging involves excavating water land, or any works that require
land and that is prescribed as being dredging work for which this
refers to using any material (such as sand, soil, silt, gravel, concrete,
to fill in or reclaim water land, or depositing any such material

the removal o f material from water
division applies. Reclamation work
oyster shells, tyres, timber or rocks)

on water land for the purpose of
constructing anything over water land (such as a bridge), or draining water from water land for the
purpose o f its reclamation.

The proposal would involve dredging and reclamation work within Boyd Creek including the relocation
o f a section of Boyd Creek. Under section 199, public authorities are exempt from obtaining a permit
for dredging or reclamation works under part 7 o f the FM Act. Instead, notification must be given to the
Minister and any matters raised by the Minister would be considered within 28 days after the giving of
the notice (refer to chapter 5).
Section 220 of this Act deals with the blocking o f fish passage. The proposed works would be
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undertaken so that fish passage would be maintained throughout construction. Should it be determined
during detailed design or construction that this si not feasible, a permit to block fish passage would be
required under section 220( I ) of the Act.
No listed species under the FM Act are likely to be significantly impacted by the proposal.
Impacts on aquatic biodiversity are discussed in section 6.6 and Appendix I.

1

4.4

Commonwealth legislation

4.4. I

Environment Protection and Biodiversity Conservation Act 1999

Under the Environment Protection and Biodiversity Consetvation Act /999 (EPBC Act) a referral is
required to the Australian Government for proposed 'actions' that have the potential to significantly
impact on matters o f national environmental significance or the environment of Commonwealth land.
These are considered in chapter 6 and Appendix D.
The assessment of the proposal's impact on matters of national environmental significance and the
environment of Commonwealth land found that there is unlikely to be a significant impact on relevant
matters o f national environmental significance or the environment o f Commonwealth land. Accordingly,
the proposal has not been referred to the Australian Government Department of the Sustainability,
Environment, Water, Population and Communities (DESWPAC).

4.5

Confirmation of statutory position

All relevant statutory planning instruments have been examined for the proposal. Development within
the Bathurst Regional LGA is controlled by the Bathurst Regional Council through the Interim LEP. In all
of the zones where the proposed works would occur, the Interim LEP specifies that roads are
permissible with development consent.
However, under the provisions of ISEPP 2007, the proposal can be assessed under Part 5 of the EP&A
A c t 1979 Development consent from council is not required.
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5

Stakeholder and community consultation

5.1

Consultation strategy

Local community consultation was undertaken in accordance with the Community participation and
Communications: A resource manual for staff(RTA, 2010).
Consultation aimed to inform the local and surrounding community o f the proposal to upgrade the road
and to seek feedback from the community within the immediate vicinity of the works and neighbouring
suburbs. A strategy was developed as detailed below and Appendix C, with consultation undertaken by
RMS in the form of letterbox drops, feedback forms, public displays, staffed displays, community
workshops, stakeholder meetings, website presentation and media advertising.

5.2

Community involvement

Community consultation was undertaken in various stages as follows.
Stage I — Preliminary options plan consultation
The preliminary options plan, feedback forms and report on stage I o f community consultation are
provided in Appendix C and summarised below.
The objectives o f stage 1 o f the community and stakeholder consultation were to:
•
•

Inform the community of the proposal to upgrade the road.
Invite comments from the community about the preliminary options.

•

Seek feedback on the preliminary options plan through feedback forms, emails and phone calls, a
staffed display and two community workshops. The preliminary options plan highlighted various
options for upgrading the highway showing potential intersection treatments for each intersection.

•

Gain input, comments and issues about the existing use of the road and proposed upgrade.
Provide advice to directly affected stakeholders of the project and potential impacts.

•
•

Advise stakeholders how they could obtain information or communicate concerns, issues and
suggestions.

Stage 1 consultation was undertaken between late September 2010 and 12 November 2010 using
various methods, as described below (Kerry Morrison and Associates 2011 a).
Community update
A community update with a preliminary options plan for intersections was provided to residents and
businesses in Bathurst, Kelso, Oberon and surrounding villages in late September 2010 (Appendix C).
The update identified the location and dates for public displays and invited comments through a
feedback form, I 800 telephone number, email or post.
Nearly 200 feedback forms, emails and phone calls were received from the community before the end
of the display period on 12 November 2010.
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Public displays
A static public display was set up in the Bathurst Regional Council office foyer and the Bathurst Motor
Registry. The display included a copy of the preliminary options plan, information on the proposal, and
feedback forms as a means for the local community to provide input. The display period was from 5
October to 2 November 2010.
A copy of the preliminary options plan was also displayed at the Kelso Hotel which was staffed by
members o f the project team on 19 October 2010.
Public displays were advertised through newspaper and radio advertisements and in the community
update which was letterbox dropped to individual properties.
Staffed public displays
During the public display period, members of the Kelso project team staffed the display at the Kelso
Hotel on 19 October 2010. Over 60 people visited the display over the eight hour period.
The staffed display enabled one-on-one conversations with members of the community and business
owners and operators, enabling RMS project team members to explain the preliminary options plan,
answer questions and take on board issues and/or suggestions about the proposal.
Community workshops
Two community workshops were held on 26 October 2010 at the Bathurst Entertainment Memorial
Centre. The workshops were held during business hours and outside of business hours to provide
opportunity for a large range of people to attend. The workshops facilitated discussion of the preliminary
options plans, intersection treatments, ideas, alternatives and suggestions. Community workshops were
advertised through newspaper advertisements and the community update.
Attendees included representatives of business and community members within the area.
Stakeholder meetings
Individual meetings were held with a number of business owners and operators along the Great
Western Highway to advise them of the proposal and the consultation process. Information was
obtained about business operations as input into the proposal.
RMS website
RMS set up a proposal website with information about the preliminary options plan for intersections and
an opportunity to provide feedback.
The proposal website was visited by 421 people between 23 September and 23 November 2010,
including 237 downloads of the feedback form.
Media advertising
Newspaper advertisements invited the community to view the displays, attend community workshops
and provide written comments. The advertisements appeared in the Bathurst Western Advocate on 29
September and 1 and 6 October 2010, the Western Times on 29 September 2010 and the Oberon
Review on 30 September 2010.
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Summary o f issues raked
Generally the community supports the proposal and believes that the upgrade is overdue. Details on
issues raised during stage I o f community consultation are provided in Appendix C and summarised
below:
•

•

Raised median - respondents were divided, some were opposed to having a median, citing
concerns about impeding access to businesses and residential properties, while others requested
gaps for access or agreed that the median could be a solution to reduce crashes.
Intersections:Stockland Drive — preferred treatment si a roundabout. Key concern at this intersection was
o
safety of the westbound right turn out o f Stockland Drive.
Gilmour Street — existing signals should be retained.
o
o

o
o

o
o

facilitate access to business and residential properties on the southern side of the highway.
Littleboume Street — most respondents strongly requested either traffic signals or a
roundabout at this intersection. Some opposition to a roundabout was expressed due to
concerns regarding the potential difficulty in traffic entering the highway from Littleboume
Street, due to the continuous flow of traffic on the highway, particularly during peak hours.
View Street — respondents preferred to retain the westbound right turn into View Street.

Pat O'Leary Drive — a right turn bay was generally accepted, although some respondents raised
concerns about access for the fire brigade, and that the right turn bay would be inadequate
when the proposed fast food outlet would be developed.
Ashworth Drive

Ashworth Drive, although
- many respondents favoured a roundabout at
there was some concern that large vehicles, or vehicles towing caravans or trailers, turning right
may have some difficulty joining highway traffic.
Pedestrian access — providing formalised pedestrian paths on both sides o f the highway was the
o

•

Boyd Street — most respondents favoured retaining the signals at Boyd Street with the addition
of a protected right turn bay. Some respondents suggested a roundabout at this intersection
or realignment with Lee Street to make a four way intersection.
Lee Street — some respondents suggested an eastbound right turn bay from the highway to

clear preference. Pedestrian crossings at intersections were also identified respondents as requiring
improvements. The need for crossings to cater for disabled access was also raised. Suggestions
were also made for the installation of pedestrian crossings at the BP service station and the fish and
•

•
•

chip shop opposite the walkway from the Kelso residential area.
Cyclists — a number of respondents requested that a cycle path be included in the upgrade to cater
for local cyclists and particularly for commuters cycling between Bathurst and Raglan. Some
requested a separate cycle path away from the traffic.
Gateway to Bathurst a number o f respondents commented that the proposed upgrade provides a
unique opportunity to create an eastern 'gateway' to Bathurst.
Construction phase
— concerns were raised about access to residences and businesses. Business and
community members were interested to know how and when the upgrade would be constructed.
Concerns were raised about disruption to businesses due to changed access during the
construction phase.

The local community also raised a number of issues concerning alternative access that were considered
outside the scope of the project. These included suggestions to provide link roads and a Bathurst bypass
and extend the project east through to Raglan.
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The issues raised were used by RMS to prepare seven options for the proposed upgrade of the Great
Western Highway, each differing in the type of intersection treatments. A value engineering workshop
was undertaken in November 2010 to select a preliminary preferred intersection option using various
selection criteria including the community feedback. The preliminary preferred intersection option then
underwent further design refinement and a preferred intersection option was developed. The seven
options and selection of preferred option are discussed in section 2.3.
Stage 2 — Preferred option consultation

1

Following the selection of a preferred option, stage 2 consultation was undertaken in October and
November 2011. A community update, including details on the preferred option and consultation
process, was provided to the local community and stakeholders.
The preferred option concept design was publicly displayed between 24 October and 25 November
2011 at the Bathurst Regional Council foyer, Bathurst Motor Registry and the Kelso Hotel. The public
displays were advertised in the community update, The Western Advocate newspaper and local radio
station. Furthermore, staffed displays with members of the project team were held at the Bathurst Visitor
Information Centre on 7 November 2011 and 15 November 2011.
The objectives o f stage 2 consultation were to:
• Inform the community of the proposed highway upgrade and the preferred concept design.
• Invite comments, seek feedback and issues from the community on the preferred concept design
through feedback forms, emails, phone calls and staffed displays.
Provide advice and information to directly affected stakeholders.
Advise stakeholders how to obtain information or communicate concerns, issues and suggestions.

•
•

Over 65 feedback forms, emails and phone calls were received from businesses and residents in Kelso,
Bathurst and surrounding areas. The majority of respondents were in favour of the upgrade and agreed
with the preferred concept design, while others were generally positive but questioned particular
intersection treatments. A number were concerned about the potential for delays during the
construction phase. Some suggested building temporary alternatives traffic routes for use during
construction. A small number of respondents strongly disagreed with the need for the proposal or
strongly opposed a particular intersection treatment. Some respondents were concerned about the
potential loss o f business trade due to the raised median (Kerry Morrison and Associates 2011b).
Details on issues raised during stage 2 of community consultation are provided in Appendix C and
summarised in Table 5-1.
Table 5- I Issues raised by community on preferred option during stage 2 consultation process.
Issues raised

Response

Intersections
A

roundabout

should be considered at

Stockland Drive.
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Issues raised

Response
20 years after opening. A roundabout at Stockland
Drive would only provide about 12 years service.
Refer to section 2.4 and section 6.1.

A

roundabout should

Gilmour Street.

be considered at A roundabout was considered at Gilmour and Lee
streets. With the proximity of Boyd Street, and the
nearby heritage buildings, property acquisitions and
impacts to heritage would be substantial. Refer to
section 2.4.

Right turn access into and out of Lee Street
should be considered

Right
.
turns at Lee Street would cause traffic
congestion and hazard. The restriction posed by the
nearby heritage buildings means further widening of
the highway si not an option, and the proximity of
Gilmour Street means there is not enough room for a
protected turn bay. Traffic lights at Stockland Drive
would improve access via a slightly longer route and

provide a safe eastbound right turn. Refer to section
6. I
.
A roundabout should be considered at Boyd A roundabout would increase acquisition costs and
Street.
impact a number of properties. Refer t o section 2.4.
Provisions to increase safety for cyclists at
Boyd
Street
intersection
should
be

Off-road shared paths would be located along the
highway which would increase safety for cyclists

investigated,

compared to existing conditions. Refer to section 6.9
and Appendix A.

Right turns into View Street from the
highway should not impact through traffic.

The proposal includes a dedicated nght turn bay
meaning turning vehicles can wait clear o f the highway
traffic.

The gradient in View Street should be
improved,

View Street would remain quite steep. Investigations
would be undertaken during detailed design to
determine the feasibility o f improving the gradient.

Traffic lights at View Street to enable right
turn onto the highway should be considered
to minimise traffic conflicts at the intersection
of View Street and Boyd Street.

Refer to section 6.1.
Traffic modelling has been undertaken to determine
the best combination o f intersection treatments along
the proposal site.

It has been determined that the

preferred concept design would provide the best
outcome in terms o f improving traffic flows and
providing intersections with a good level of service.
Refer to section 2.4 and 6.1.
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Issues raised

Response

Traffic lights should be considered at
Littleboume Street to improve traffic flow

The intersection designs have been subject to traffic
modelling based on predicted traffic volumes and

and accessibility.

growth for at least 20 years after opening. Traffic lights
and a roundabout were considered. Both methods
handle the peak periods, however, a roundabout suits
the non-peak flows better than traffic lights at this
location. Furthermore, traffic lights would not allow uturn movements for standard and heavy vehicles
which would improve accessibility.
Refer to section 2.4 for options considered and
section 6.1 for traffic impact assessment.

Pedestrian safety would be reduced if a
roundabout is provided at Littleboume
Street.

Islands on the approach legs to the roundabout would
enable suitable pedestrian facilities to safely cross the
highway. Refer to Appendix A for concept design.

A roundabout should be considered at Pat
O'Leary Drive.

Traffic lights are an existing condition of approval of
the developments at Pat O'Leary Drive and are
required to manage pedestrian and traffic access
across the highway.

Traffic lights should be considered at
Ashworth Drive to improve traffic flow,

The intersection designs have been subject to traffic
modelling based on predicted traffic volumes and
growth for at least 20 years after opening. Section 2.4
provides details on the selection of the proposed
intersection treatments. A roundabout would provide
the best outcome in reducing traffic congestion.

A roundabout at Ashworth Drive would
The section from Raglan to Bathurst si posted at 80
km/h, not 100 km/h. The 60 km/h and 80 km/h signs
safety
considering
risk
the
high
speeds
pose a
traffic travel at on approach from the east.
may need t o be moved further east to ensure the
appropriate distance from the 60 km/h sign to the
roundabout. This would be determined at detailed
design.
Raised median
The raised median would impede access to
businesses and residents.

The raised median si necessary to separate the
opposing flows of traffic to improve traffic safety on
the highway. The elimination o f multiple conflict
points reduces the likelihood of rear-end crashes,
which are occurring at high rates. The roundabouts
and u-turn bays would allow vehicles to undertake u-
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Issues raised

Response
turns which would minimise potential access impacts.
Refer to section 6.1.

Roundabout issues
Roundabouts should be able to
accommodate large vehicles without
impeding on other lanes.
Roundabouts should be designed and
landscaped so that visibility is not impeded.

The large two lane roundabout is designed to allow
two trucks to turn safely while remaining within their
respective lanes. Refer to chapter 3.
The roundabouts would be landscaped to improve
visual amenity, while not obscuring vision for
motorists, cyclists or pedestrians. Refer to section 6.7.

Traffic light issues
The high number of traffic lights would
impact traffic flow,

Traffic modelling has been undertaken to determine
the best combination o f intersection treatments along
the proposal site. It has been determined that the
preferred concept design would provide the best
outcome in terms o f improving traffic flows and
providing intersections with a good level o f service.
The three intersections would be phased t o work in
combination with one another. Refer t o section 6.1.

Pedestrian access
Pedestrian crossings are required at
intersections,

Signalised pedestrian crossings would be provided at
all intersections with traffic lights. For other
intersections there would be pedestrian refuges in the
middle of the road to enable safe passage. Alternating
pedestrian paths and shared pedestrian-cycle paths
are designed for both sides o f the highway upgrade.
Refer to section 6.1 and Appendix A.
The

needs

of

pedestrians

would

be

further

considered during detailed design.
Cycling
Provisions for cyclists should be incorporated
in the design to improve safety.

Off-road cycle paths are provided on alternating sides
of the highway along the proposal length for the
casual cyclist.
For the commuter or on-road cyclist the proposal is
designed with two metre shoulders and three metre
parking lanes for the majority o f the proposal where
space permits.
Signalised pedestrian crossings are designed at the
traffic lights at each of Stockland, Gilmour and Boyd
streets.
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Response

Issues raised
Bus stops and shelters
Bus stops and shelters would need to be
provided and their safe access considered,

RMS would discuss bus stop and shelter locations
with bus companies which would be investigated
further during detailed design.
Bus users would be able to cross the highway and
other roads using pedestrian crossing facilities at each
intersection.

Landscape and urban design
Landscaping including streetlights and general Concept landscape plans have been produced as part
streetscape should be considered and of the proposal and have been refined with feedback
enhanced. Landscaping should consider views from Bathurst Regional Council and local heritage
to businesses.
groups. The landscape plans have considered the
character o f Kelso and the needs of different receiver
groups such as residents and businesses.
Details on the proposed urban design and landscape
concept for the proposal site, undertaken in
consultation with Bathurst Regional Council are
provided in section 6.9 and Appendix J.
Above ground utilities should be
underground t o improve streetscape.

put

Consideration is being given to relocating powerlines
underground. Negotiations are ongoing.

for

Noise mitigation issues would be addressed and have
been assessed in section 6.2.

Noise mitigation
Noise

walls

should

be

considered

residents.
Construction impacts
Construction should be undertaken to avoid
impacts to traffic and access. Alternate
accesses should be considered to minimise
impacts.

RMS would plan the staging of the works to minimise
the delays during construction in particular the staging
and how to keep traffic moving along the Great
Western Highway. It si anticipated that construction
would involve targeting specific early works to enable
traffic to be switched from one side to the other, as
well as staging manageable sections of work in a
coordinated manner. Staging information si provided
in section 3.3.1. More information would be provided
to the community and stakeholders as it becomes
available. Alternate accesses would also be considered
during detailed design. The various options for
managing traffic during construction would continue
to be developed and refined.

Emergency services access and travel time to
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Issues raised

Response

an incident should not be compromised
during construction.

emergency services during construction.

Other access
The construction of the upgrade should not
start before the Ashworth Drive access to

The Ashworth Drive link is expected to be completed
by the end of 2011.

Kelso si completed.
Devro would require a second exit/entrance RMS would discuss specific access needs with Devro
built off Pat O'Leary Drive to service during detailed design.
employee and other vehicles. Devro needs a
right turn lane off the highway.
A pull in area for travellers who want to
photograph the Giant Goldpanner should be

This would be considered during detailed design.

considered.
A new access road to connect Pat O'Leary These would be considered during detailed design in
Drive and Littleboume Street should be consultation with Bathurst Regional Council.
considered. An access road behind the
Macdonald
and
petrol
station
new
development should be considered.
Extending road works to include traffic Intersection safety at this location will be forwarded
entering Learmonth Park — hockey fields via the traffic committee t o Bathurst Regional Council

should be considered.

for joint consideration by RMS and Bathurst Regional
Council.

Highway flooding at Raglan Creek should be
addressed together with an alternative

Investigations and work at Raglan Creek to address
highway flooding are being considered as part o f a

bypass route.

separate project. RMS and Bathurst Regional Council
are planning to construct a diversion channel from
Raglan Creek down to the Macquarie River to
manage high intensity rainfall events.

A flood proof highway is required.

Flooding impacts are assessed in section 6.3. The
proposal would upgrade a number o f culverts which
would improve their hydraulic efficiency to 1 in a 100
year flood events.

A bypass would be required in the long term.

The proposal does not rule out a bypass at a future
time. The proposal is necessary as scoped, to address
deteriorating pavement, safety issues with a high
number of rear-end crashes and capacity issues due to
the ongoing growth o f the area. Refer to chapter 2 for
the needs of the proposal.

The proposal should be extended from the
Gold Panner Motel to Raglan and airport.
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Issues raised

Response
this proposal.

Boyd Creek relocation
The relocation of Boyd Creek and its
unnamed tributary at the western end of the

An option of piping the section of creek and tributary
would be considered during detailed design to

proposal site would impact the planned
intermodal site.

minimise impacts on land use.

5.3

Aboriginal community involvement

The RMS Aboriginal cultural heritage advisor (ACHA) (western region) undertook a survey of the
proposal site on 17 February 2011 with the RMS Project manager as per stage 1 of the Procedure for
Aboriginal Cultural Heritage Consultation and Investigation (RTA 2010).
A letter prepared by the ACHA on 7 May 2008 concluded that no Aboriginal artefacts or places of
cultural significance were found as the site has been previously disturbed (refer to Appendix C). The
proposal would not trigger stage 2 of the PACHCI or the Aboriginal cultural heritage consultation
requirements for proponents (DECCW 2010).
Section 6.10 provides an assessment of potential impacts to Aboriginal heritage.

5.4

ISEPP consultation

Clause 13 o f the ISEPP requires public authorities who undertake development which impacts on council
related infrastructure or services to undertake consultation with local council. The proposal requires
consultation with Bathurst Regional Council under clause 13b, e and f due to the potential impacts on
council infrastructure relating to traffic, temporary structures and road and footpath excavations.
Clause 14 o f the ISEPP requires consultation with local council when a development has the potential to
impact upon a local heritage item and where the impact is not minor or inconsequential. The proposal
has the potential to impact on three listed items on the Interim LEP. They include 138 Sydney Road
(former All Nations Hotel and currently part of Great Western Highway Furniture), 67 Sydney Road
(former convent building) and 1 Lee Street (residence), in addition to the Kelso Conservation Area.
Refer to section 6.5 and Appendix H for detailed assessment.
Clause 15 o f the !SERF states that a public authority must not carry out a development on flood-liable
land that will change flood patterns other than to a minor extent unless the authority has given written
notice o f the intention to carry out the development to the relevant council. The proposal si on flood
liable land at the western end of the project near Stockland Drive. The proposal is unlikely to change
flood patterns other than to a minor extent and therefore consultation under clause 15 si not required.
Refer to section 6.3 for flood impact assessment.
Clause 16 o f the ISEPP states that a consent authority must not carry out any of the following
development without giving written notice to the specified authority and taken their responses into
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consideration:
(a) development adjacent to land reserved under the National Parks and Wildlife Act 1974—the
Department o f Environment and Climate Change,
(b) development adjacent to a marine park declared under the Marine Parks A c t 1997—the Marine
Parks Authority,
(c) development adjacent to an aquatic reserve declared under the Fisheries Management A c t 1994—
the Department o f Environment and Climate Change,
(d) development in the foreshore area within the meaning o f the Sydney Harbour Foreshore Authority
Act 1998—the Sydney Harbour Foreshore Authority,
(e) development comprising a fixed o r floating stricture in o r over navigable waters—the Maritime
Authority o f NSW,
(0 development for the purposes o f an educational establishment, health services facility correctional
centre o r group home, o r for residential purposes, in an area that is bush fire prone land (as defined by
the Act)—the N S W Rural Fire Service.
No part o f the road corridor si and reserved under the National Parks and Wildlife A c t 1974, is
adjacent to a declared marine park or declared aquatic reserve or foreshore area and would not involve
development over navigable waters or for the purposes o f an educational establishment, health services
facility, correctional centre or group home, or for residential purposes. As such, consultation with a
specified public authority is not required under clause I 6.
Consultation with Bathurst Regional Council was undertaken on 22 September 2010 in accordance with
Division 1 of the ISEPP for the purposes o f clause 13 and 14 as described above. A response to the
consultation letter was received on 6 October 2010 for the purpose o f clause 13 (refer to Appendix C).
No responses were received for clause 14. The comments received from council and where they are
addressed in the REF are summarised in Table 5.1 below.
Table 5-2. Summary o f issues raised by Bathurst Regional Council during ISEPP notification.
ISSUES raised

Section in REF where addressed

Clause 13
Council supports the proposal.
Noted
Any filling of the floodplain to construct the u-turn facility Under the provisions o f ISEPP 2007, the
at Stockland Drive would require development approval, proposal is permissible without consent
from council. Therefore, the proposal is
subject

environmental
impact
to
assessment and determination under part
5

of the

EP&A

Act.

Development

approval from council would not be
required.
Current flooding of the highway at the Stockland Drive Section 6.3 assesses potential flooding
intersection during high intensity storm events impedes impacts.
access.
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1

1

Clause 14
A copy o f the heritage assessment was sent t o council as Refer to section 6.5.
part o f the consultation. No comments were received.

Government agency and stakeholder involvement

5.5

A number o f government agencies were sent letters on 22 September 2011 providing details on the
proposed works in order to seek feedback. The following agencies were contacted and results are
detailed in Appendix C and summarised in Table 5-3.
•
•

Bathurst Regional Council
Department o f Primary Industries (Fisheries)

•

NSW Police Department
NSW Office of Environment and Heritage (OEH)/Environmental Protection Authority (EPA)
State Emergency Service

•

NSW Rural Fire Service

•
•

Table 5-3 Stakeholder and government agency consultation results
Issues

Section where addressed in this REF

Bathurst Regional Council
No other comments in addition to that described in Table
5-2 were provided.
DPI (Fisheries)
No other comments in addition to that described Table
5-4 were provided.
NSW Office o f Environment and Heritage
Proposal is not a scheduled activity under Schedule 1 of
the P 0 E 0 Act and an EPL licence si not required.

Section 6.11.

Proposal si t o comply with the requirements of the
following sections o f the POE0 Act:

Section 6.2, section 6.4, section 6.8,
section 6.11.

Section 115 and 116 (relates to disposal of waste and
spills)
Section 120 (relates to water pollution)
Section 124 and 126 (relates to air pollution)
Section 139 (relates to noise pollution)
Section I 67 (relates to maintenance of equipment)

1

REF should address potential impacts to surface waters Section 6.4.
from construction activities and identify appropriate
pollution controls such as erosion and sedimentation
controls during construction and rehabilitation stage as well
as inclusion o f permanent erosion and sedimentation
controls where required.
Controls would need to be undertaken n
i accordance with

I
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Section where addressed in this REF

Issues
relevant guidelines including Managing urban storm water —
soils and Construction 4th edition (Landcom 2004).
Potential construction and operational noise impacts to be
addressed in REF.

Section 6.2.

Potential air quality impacts during construction to be
addressed in REF.

Section 6.8.

Potential contaminated land issues be addressed in REF.

Section 6.4.

1

Waste management issues and options and strategies and Section 6.1 I.
strategies to manage waste to be addressed in REF.
Ensure adequate controls are in place for the storage of Section 6.4.
fuels and chemicals.
Incident management procedures should be put in place Section 6.4.
including notification procedures for incidents that cause
material harm to the environment.
Aboriginal heritage to be addressed in REF.

Section 6.10.

Potential biodiversity related matters need t o be addressed Section 6.6.
in REF.
NSW Police Department
No comments received.
State Emergency Service
No comments received.
NSW Rural Fire Service
No comments received.

Other consultation requirements
Under clause 199 of the Fisheries Management Act 1994, RMS si required to notify NSW DPI (Fisheries)
of any proposed dredging and reclamation works. Dredging and reclamation would be undertaken as
part of works within Boyd Creek. DPI (Fisheries) was notified for the purpose o f clause 199 on 22
September 2011. The issues raised are provided in Appendix C and summarised in Table 5-4.
Table 5-4. Clause 199 o f the Fisheries Management A c t 1994: Notification results
Issues

Section where addressed in this REF

DPI (Fisheries) needs to be notified o f any proposed
dredging and reclamation works in waterland. REF to

Chapter 3 and chapter 7.

describe type and extent of proposed works.
A permit under section 219 o f FM act si required to
temporarily or permanently block fish passage. REF to
describe type, extent and duration of any such work.

Section 6.6 describes potential impacts to
aquatic biodiversity including potential
blockage o f fish passage. In addition,
mitigation measures which includes the
requirement for a permit prior to any
works that would block fish passage is
outlined.
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Section where addressed in this REF

Issues

Maintenance or improvements to the cross sectional area Chapter 3.
o f a waterway. The REF needs to describe proposed
works in relation to cross sectional area o f waterway
particularly in regards to excavations to create a new
section o f drainage line and construction of a new bridge.

1

Description o f need of proposal and likely construction
methods t o be provided.

Chapter 2 and chapter 3.

Constriction o f waterway and use of scour protection
within bed of waterway to be avoided where possible.

Section 6.4 provides mitigation measure
in regards to scour protection.

Bed and bank rehabilitation works to be completed Section 6.6 provides mitigation measures.
immediately after completion of works. Proposals to
ensure replacement of aquatic and riparian vegetation
with native/endemic species to be encouraged.
Proposed sedimentation and erosion controls to be
included in REF.

Section 6.4.

REF to assess whether works have the potential to have Section 6.6.
significant impacts on threatened species, populations and
communities under the FM Act

5.6

Ongoing or future consultation

This REF will be placed on public display and the community will be invited to provide comments. All
comments received will be considered in a submissions report which will be made publicly available. The
community would be kept informed o f any further changes to the proposal resulting from the
submissions report and any future consultation process.
Information days would be held during the display period. Details of these information dates and
locations will be advertised prior to the events and issued in a community update.
If RMS determines to proceed with the proposal, the following ongoing consultation would be
undertaken:
•

Consultation with community stakeholders to assist in managing impacts during construction.

•

Follow-up meetings to discuss access arrangements with those landholders whose access si shown
on the concept design to be directly affected.

•

Ongoing consultation with Department of Planning and Infrastructure, Bathurst Regional Council,
Department o f Trade and Investment, utility providers, bus companies using the Great Western
Highway at Kelso, Transport for NSW and community stakeholders.
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•

Ongoing updates to the immediately affected community during the detailed design phase and
construction period.

1
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6

Environmental assessment

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

6.1
6.1.1

Traffic and access
Methodology

A traffic assessment has been undertaken for the proposal (Cardno 201 I Appendix E). The
,
purpose o f the report was to assess the existing condition of the road in terms of performance
and safety and to identify optimal intersection treatments up to the year 2035. The following
provides a summary of the methodologies used in the assessment and the results.
Traffic flows and composition
A range o f traffic data, collected since 2007, was used for the study. The types of data collected
included:
•

Classification counts. These surveys recorded traffic volumes (passenger cars and heavy
vehicle movements) by direction, vehicle type and hour over a period of a week.

•

Intersection turning counts. All turning movements by vehicle class, as well as the number
o f pedestrian movements, were recorded.
Origin destination survey. The total volume o f traffic entering and exiting the study area
was established. The proportion of vehicles that passed through the study area was

•

•

determined.
Field observations were undertaken and considered queuing at intersections, travel times
through the study area and turn movements out o f private properties along the highway.

Road network performance assessment
Mid-block performance

1

The mid-block performance, the operational efficiency of a roadway, was assessed for the AM
and PM peak hours in terms of:
•
•
•

Level o f service (LoS).
Volume t o capacity ratio (v/c). The v/c is a measure of the amount of traffic on a given
roadway in relation to the amount of traffic the roadway was designed to handle.
Average and 85th percentile travel speeds (at locations where classification counts were
undertaken).
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The level o f service (LoS) si used to assess the efficiency of a roadway or an intersection.
For a roadway the LoS is defined by the Guide to Traffic Engineering Practice — part 2 Roadway
Capacity (AUSTROADS 1988) as a qualitative measure of the effects o f a number of features,
which include speed and travel time, traffic interruptions, freedom t o manoeuvre, safety, driving
comfort and convenience, and operating costs.
The LoS varies from A to F from best (free flow conditions) to worst (forced flow with stop
start operation, long queues and delays) (Table 6-1).
Table 6-1 Mid-block level o f service (LoS) (Source: Cardno 2011)
LoS

Description

LoS A: Free flow (almost no delays)

A condition of free flow in which individual
drivers are virtually unaffected by the
presence of others in the traffic stream.
Freedom to select desired speeds and to
manoeuvre within the traffic stream is
extremely high, and the general level of
comfort

and

convenience

provided

is

excellent.
LoS B: Stable flow (slight delays)

In the zone of stable flow and drivers still
have the reasonable freedom to select their

1

desired speed and to manoeuvre within the
traffic stream, although the general level of
comfort and convenience is a little less than
with LoS A.
LoS C: Stable flow (acceptable delays)

Also in the zone o f stable flow, but most
drivers are restricted to some extent in their
freedom to select their desired speed and to
manoeuvre within the traffic stream. The
general level o f comfort and convenience

declines noticeably at this level.
LoS D: Approaching unstable flow (tolerable Close to the limit o f stable flow and is
delays)

approaching unstable flow. All drivers are
severely restricted in their freedom to select
their desired speed and to manoeuvre within
the traffic stream. The general level of
comfort and convenience is poor, and small
increases in traffic flow will generally cause
operational problems.

LoS E: Unstable flow (congestion; intolerable Occurs when traffic volumes are at or close
delays
to capacity, and there is virtually no freedom
to select desired speeds or to manoeuvre
within the traffic stream. Flow is unstable and
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1

Description

LoS

minor disturbances within the traffic stream
will cause break-down.
LoS F: Forced flow (jammed)
Intersections
The operating performance of intersections has been assessed using the SIDRA software
package t o determine the degree of saturation (DS), average vehicle delay (AVD in seconds),
LoS and queue lengths at each intersection.
Intersection performances can also be characterised by their LoS in a six-point scale (A to F)
measuring the extent of delay experienced at an intersection. These are presented in Table 6-2.

Table 6-2: Level of service (Source: Cardno 201 I)
Level of Service
A
B
C
D
E
F

Average
delay
per Description
vehicle (seconds/vehicle)
Good operation
<14
15-28
Good with acceptable delay
29-42
Satisfactory
Operating near capacity
43-56
57-70
At capacity; at signals, incidents will cause excessive
delays
>70
Extra capacity required

Modelling
Paramics traffic modelling was undertaken to identify optimal intersection treatments for
proposed future upgrades along the section of highway proposed for upgrade.
Traffic modelling assessed the traffic efficiency of the proposal, taking into consideration
predicted traffic volumes in 2035. The assessment has taken into consideration the residential
and employment growth of the area with forecasts of around 2700 — 2800 additional vehicle

trips during the peak hours along the proposal site.

The performance of the roadway and intersections under 2035 predicted travel volumes has
been assessed for AM and PM peak hours.
6.1.2

Existing environment

General road characteristics
A description o f the existing road infrastructure si provided in section 2.2. The proposal section
o f the Great Western Highway consists o f a two lane carriageway with a speed limit of 60
kilometres an hour. The highway widens to four lanes west of the Boyd Street intersection on
approach t o Bathurst. Eight intersections and driveway accesses to business and residential
properties are located along the highway. These can be accessed via left turn or right turn
movements for most of the highway except west of Boyd Street where there is a median and
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access si left in left out. Table 6-3 and Figure 6-1 summarise the side roads and the existing
intersection controls.

2
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Figure 6-1 Existing intersections and road network (Cardno 20 I 1)
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Table 6-3: Existing roads and intersections along the proposal (Source: Cardno 201 1)
Road

Intersection type

Description o f road

Ashworth Drive

Give way. Priority to the
highway,
all
movements

Two way local road 400 metres in length.
Connected to other minor roads. Provides access
to the industrial park and residential area. On-

permitted. Left turn bay from
highway. Acceleration

street parking permitted. No pedestrian footpaths.
lane provided from vehicles 50 km/h speed limit.
coming out of Ashworth
Drive.

the

Devro

Two way access driveway. Does not serve other
roads. Provides access to Devro. No pedestrian

Access driveway to DEVRO
site, with all movements
permitted

footpaths.

Drive

Give way, Priority to the
highway,
all
movements
permitted.

Two way local road 200 metres in length. Does
not serve other roads. Provides access to industrial
area. No pedestrian footpaths. 50 km/h speed limit

Littleboume
Street

Traffic Signals. All movements
permitted. Dedicated turn

Two way regional road, changing into O'Connell
Road and 40 kilometres in length. Provides access
to number of south suburbs and travels to
Oberon. No pedestrian footpaths. 40-60 km/h

Pat

O'Leary

bays

provided

the
on
highway for left and right
turns into Littlebome Street.

speed limit.

Left turn slip provided on
Littleboume Street.
Downer's

EDI

Rail

Access driveway to EDI rail
site, with all movements

Two way access driveway. Does not serve other
roads. Provides access to EDI rail site.

permitted
View Street

permitted.

Two way local road, connected to other minor
roads and Boyd Street. No pedestrian footpaths.
50 km/h speed limit.

Traffic signals. No right turn
into Boyd Street. A dedicated
turn lane si provided for left

Two way collector road, provides access to several
minor roads and View Street. First 1.3 km has
paved pedestrian footpaths. 50 km/h speed limit.

turns into Boyd Street.
Left in, left out to Lee Street
only due to median on the

Two way local road which terminates at 350
metres with connection o f Stockland Drive.

Give Way. Priority to the
all
movements

highway,
Boyd Street

Lee Street

Gilmour Street

highway.

Provides access to the industrial area. Paved
pedestrian path western side of road. 50 km/h
speed limit.

Traffic signals. No right turn
into Boyd Street. Dedicated

Two way collector road, primary road northbound
out of Kelso and Bathurst Eastern side contains
paved pedestrian footpath, 50 km/h speed limit.

lane for left turns from the
highway.
Stockland Drive

Give way. Priority to the
highway,
all
movements
permitted.

Two way local road. Provides access to the
industrial area. 50 km/h speed limit.

Dedicated

turn
bay provided on the highway
for right turns.
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Current traffic volumes:
Annual average daily traffic (AADT) volumes along the key areas of the proposal, such as the
Great Western Highway, along Gilmour, Lee and Littlebourne streets) are mostly available
between 1984 to 2005 (Table 6-4).
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Table 6-4: AADT of data within the proposal site. X = data not available (Cardno 201 1)
Location:

1984

1988

1992

1996

1999

2002

2005

1.5 km west of Glanmire Road

X

X

X

8,307

8,872

9,340

7,934

East of Airport Road

X

5,702

5,816

X

X

X

X

East of Littleboume Street

8120

10,172

12,901

14,479

15,034

14,805

13,296

East of Boyd Street

12,380

10,854

14,024

19,491

18,801

19,713

20,422

West o f Gilmour Street

16,250

14,138

18,965

26,881

27,891

22,242

24,378

East o f Bentinck Street

14,580

X

X

X

X

X

X

18,611

19,213

Great Western Highway

West of Bentinck Street

16,430

X

24,403

24,438

East of Stewart Street

13,980

11,226

X

X

X

X

X

North of Vittoria Street

8,700

9,256

12,102

11,188

I 2,391

11,225

13,896

North of GWH

2,410

3,370

3,543

4,908

X

4,311

4,877

South of GWH

2,980

3,974

143

6,445

569

878

302

X

X

X

2,424

X

2,750

8,131

X

Gilmour Street
Lee Street
Littleboume Street
South of Lee Street
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Furthermore, a range of traffic data has been collected between 2007-2010 (Cardno 2011).
Average weekly daily traffic (AWDT) figures show that the range o f traffic varies t o the east
(14,000 vehicles per day), to the west (27,000 vehicles per day), and to the south (8,800
vehicles per day)(Table 6-5).
Table 6-5: A W D T o f recent data collected within the proposal (Source: Cardno 2011).
AWDT (vehicles per day)
East/North Bound
West/East Bound

Date

Location

Total

Great Western Highway
A t Raglan Creek (west

August 2010

12,905

13,668

26,574

August 2010

10,452

10,226

20,678

West of Littleboume

May-June

9,868

9,710

19,578

Street

2007
6,909

6,969

13,897

June 4,401

4,438

8,789

of Stockland Dr)
A t BE Kelso

(east of

Boyd)

East

of

Littleboume

Street

May-

June

2007

Littleboume Street
North of rail crossing

May2007

Table 6-6 shows that some sections of road in the study area have experienced moderate to
significant traffic growth in the past, there si generally minimal growth or a decline in traffic
volumes in later years (since 1996).
Table 6-6 A A D T growth rates 1996 t o 2005
Location
1984-2005

1

Growth rates per annum (linear)
2002-2005
1992-2005
1996-2005

GWH
I .5km west o f Glanmire

-0.50%

-5.02%

Road
East of Littleboume Street

3.04%

0.24%

-0.91%

-3.40%

(MR253)
East of Boyd Street

3.09%

3.51%

0.53%

1.20%

West of Gilmour Street

2.38%

2.20%

-1.03%

3.20%

-2.36%

1.08%

(MR54)
West of Bentinck Street

0.81%

(MR54)
North

of Vittoria Street

2.84%

I .14%

2.69%

7.93%

(SH7)
Gilmour Street
North

of

Sydney

Road

4.87%

2.90%

-0.07%

4.38%

Sydney

Road

-4.28%

8.55%

-10.59%

-21.87%

(SH5)
Lee Street
South

of

(SH5)
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Growth rates per annum (linear)
1992-2005
1996-2005
2002-2005

Location
1984-2005
Littleboume Street

26.16%

South of Lee St

65.22%

Mode of transport use
Private vehicles are the predominant mode of transport used. This is attributed to public
transport services being limited along this section of road. Bus services (Routes 521, 524 and
525) operate along the Great Western Highway and connect Kelso and surrounding areas with
Bathurst. Signposted bus stops are located on the southern side o f the highway at Pat O'Leary
Drive and in both directions to the east of Boyd Street. Daytime services run approximately
hourly. Some extend to Raglan and most take in the residential areas north of the Great
Western Highway within the proposal site. In addition, school buses service this area and an
intercity bus from Bathurst to Lithgow runs every two hours on weekdays.
Pedestrian and cycling facilities
The Great Western Highway in Kelso lacks provisions for pedestrian and cycle access with only
localised sections o f formalised footpath (refer to section 2.2 for locations).
Heavy vehicles
Heavy vehicles, including heavy rigid vehicles and articulated vehicles, use the Great Western
Highway. The proportions of heavy vehicles are provided in Table 6-7. The route within the
study area carrying the highest proportion o f heavy vehicles was shown to be Littlebourne
Street; where south of the highway over 15 per cent of the daily traffic consisted o f heavy
vehicles. However, the Great Western Highway generally carries slightly higher proportions of
articulated vehicles. The proportion of heavy vehicles varies greatly by time of day, with the
highest proportions between I l p m and 6am.
Table 6-7 Average weekday daily heavy vehicle proportions ( A W D ) (HRV= Heavy
Rigid Vehicles; A V = Articulated Vehicles; H V = Heavy Vehicles)
Location

Date

Average weekday

August

6.4

6.5

12.9

50.4

7.0

5.2

I 2.2

42.8

Great Western Highway
A t Raglan Street

2010
A t BP Kelso (east of
Boyd Street)

August

West

May-June
2007

6.4

4.8

11.2

43.0

May-June

7.1

6.8

13.9

49.1

10.1

5.4

15.5

34.9

o f Littleboume

Street
East of
Street

Littleboume

2010

2007

Uttleboume Street
North o f Rail Crossing

May-June
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1

* Heavy vehicle proportions are shown as a percentage of total volumes for two way average
weekly daily traffic volumes.
Peak traffic flow:
The distribution of peak traffic within the proposal was dependent on time. The highest
morning peak was between 8am and 9am, with the afternoon peak time between 3pm and
6pm and generally highest between 4pm and 5pm. The afternoon peak lasts longer and
contains higher rates of vehicles than the morning peak (Table 6-8).

1

Table 6-8 Average weekday AM and PM peak volumes
Average weekday volumes 8am-9am (vehicles/hour)

Location

East/north

West/south

Bound

bound

Total

Peak Direction Split

Great Western Highway
At Raglan Street

825

1232

2057

60% west bound

At BP Kelso (east of

691

915

1606

57% west bound

711

889

1600

56% west bound

443

629

1072

59% west bound

Rail 441

422

863

51% north bound

Boyd Street)
West

of

Littleboume Street
East of Littleboume
Street
Littleboume Street
North
of
Crossing

Average weekday volumes zipm-5pm (vehicles/hour)
East/north

West/south

Bound

bound

Total

Peak Direction Split

Great Western highway
A t Raglan Street

1205

1247

2451

51% west bound

A t BP Kelso (east of

902

992

1894

52% west bound

834

896

1731

52% east bound

620

589

1208

51% east bound

Rail 496

334

829

60% north bound

Boyd Street)
West

of

1

Littleboume Street
East of Littleboume
Street
Littleboume Street
North

of

Crossing
Around 32 per cent of the morning peak eastbound entering traffic (west o f Stockland Drive)
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1
continues along the highway and exits west of Ashworth Drive (where it is about 72 per cent
o f the departing traffic). Around 67 per cent of the morning peak westbound entering traffic
(west of Ashworth Drive) continues along the highway and exits west of Stockland Drive
(where it is around 28 per cent of the departing traffic).
Around 33 per cent of the afternoon peak eastbound entering traffic (west of Stockland Drive)
continues along the highway and exits west o f Ashworth Drive (where it si around 77 per cent
o f the departing traffic). Around 69 per cent of the morning peak westbound entering traffic
(west o f Ashworth Drive) continues along the highway and exits west of Stockland Drive
(where it is around 27 per cent of the departing traffic).
Mid-block performance
The analysis showed that the section of the highway between Littleboume and Boyd streets is
generally operating at or above capacity:

•

AM peak eastbound: LoS D with v/c ratios between 0.8 and 1.0.
AM peak westbound: LoS E with v/c ratios greater than 1.0.
PM peak eastbound: LoS E with v/c ratios greater than 1.0.

•

PM peak westbound: LoS E with v/c ratios greater than 1.0.

•
•

Most other sections operate at LoS C or better with the exception of the section of the
highway east o f Littleboume Street eastbound during the PM Peak which operates at a LoS E.
Intersection performance
All intersections within the proposal currently function at an average LoS of A or B. However,
certain turn movements operate at a LoS o f D approaching E (Table 6-9).
Table 6-9 Current intersection level o f service (AM and PM peak hour) ( G H D 201 I)
Intersection

Intersection

Time

LoS

type
Stockland
Drive

Priority

Max

Comment

queue
(metres)
AM
peak

Average

A

Worst

A

PM

Average

A

peak

Worst

Worst movement si the
of
right
turn
out
Stockland Drive.
Worst movement is the
right
of
turn
out
Stockland Drive

Gilmour
Street

Signals

Am

Average

83

Peak

Right turn movement into
Gilmour Street is LoS C
approaching D.

PM

Average

peak
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A

113

Right turn movements
into and out of Gilmour
C
LoS
Street
are
The
D.
approaching
83

Intersection

LoS

Intersection Time

Max

type

Comment

queue
(metres)
longest queues are on the
GWH eastbound.

Lee Street

Boyd Street

Priority

Signals

AM

Average

A

peak

Worst

B

PM

Average

A

peak

Worst

B

AM

Average

B

Worst movement si the
left turn out o f Lee Street.
106

peak

Worst movement si the
left turn out o f Lee Street.
Worst movement si the
right turn out of Boyd
Street.

PM

Average

B

142

peak

Worst movement si the
right turn out o f Boyd

1

Street, with the longest
queues on
westbound.
View Street

Priority

the

GWH

AM

Average

A

6I

peak

Worst

B

28

Worst movement si the
left and right turns out of
View Street.

PM

Average

A

67

The

peak

Worst

B

67

(longest

critical

movement
and
queues

delays) is the right turn
into View Street.
Littlebourne
Street

Signals

AM

Average

B

I 87

peak

Right turn movement out
o f Littleboume Street is
LoS D approaching E. The
longest queues are on the
GWH westbound.

PM

Average

B

231

peak

Right turn movement out
o f Littlebourne Street is
LoS D approaching E. The
longest queues are on the
GWH westbound.

Pat O'Leary Priority

AM

Average

A

12

Drive

peak

Worst

B

0

movements are
the left and right turns
out o f Pat O'Leary Drive.

PM

Average

B

peak

Worst

A

38

Worst movement is the
right turn out of Pat

Worst

O'Leary Drive.
Ashworth

Priority

Drive

AM

Average

B

6

peak

Worst

B

6

Worst movement si the
of
right
turn
out
Ashworth Drive.

PM

Average

B

6

peak

Worst

A

6
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Crash data and analysis:
RMS crash data for the years 2006-2011 for this section o f the Great Western Highway
indicate that a total of 70 crashes were recorded. O f these, 25 were injury crashes resulting in
29 injuries, and one was a fatal crash resulting in one death. Furthermore, 42 o f the crashes
occurred at intersections, with more than half occurring at the three signalised intersections.
The majority o f injuries (76 per cent) occurred at intersections.
In summary out o f the 70 crashes:
•
•

21 crashes (30 per cent) involved heavy vehicles
Three crashes (4.3 per cent) involved motorcyclists

•

Four crashes (5.7 per cent) involved bicycles,
Two crashes (2.9 percent) involved pedestrians

•

The fatality rate for the Great Western Highway within the proposal site is 1.4 per 100 million
vehicle kilometres travelled. This is double the NSW State Plan target o f reducing road fatalities
to 0.7 per 100 million vehicle kilometres by 2016 but only slightly higher than the fatality rate
for a similar road in NSW (1.3 per 100 million vehicle kilometres travelled). It must also be
noted that there is only one fatal crash within the proposal site within the period, and as such,
this has skewed the results. Furthermore, the overall crash rate for this section o f the highway is
37.3 per 100 million vehicle kilometres travelled which is 23 per cent higher than the crash rate
for a similar road in NSW (30.4 per 100 million vehicle kilometres travelled).
A large number o f the crashes were rear-end crashes due to having no restrictions on right turn
movements across the highway and no dedicated right turn bays. Whilst the sections of the
highway between Boyd Street and Ashworth Drive had the highest number of crashes, the
section between Stockland Drive and Boyd Street had the highest severity indices. The section
between Littleboume Street and Pat O'Leary Drive had a casualty crash rate exceeding the
critical crash rate o f 67.9 for the whole section.
6.1.3

Potential impacts

Construction impacts:
The proposal would have temporary traffic impacts during the construction phase o f the works.
This would result from the movement of construction service vehicles and delivery trucks along
the Great Western Highway and surrounding roads. It is anticipated that during normal working
days about 20 t o 30 truck and 40 t o 50 light vehicle movements per day would be required.
Construction traffic would generally use the Great Western Highway to get t o and from the
proposal site. Major quarries, concrete plants and other materials sources would be generally
covered by eastbound and westbound movements along the highway. Construction traffic may
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also need to use Littleboume Street should asphalting plant located in the industrial area to the
south be used. Littleboume Street si a state road and would have capacity to handle
construction traffic. It is therefore anticipated that potential impacts due to this increase in traffic
movement would be minor. The compound site would be located along the Great Western
Highway and accessed via this road.
Potential impacts to vehicles travelling within the proposal and on local roads caused by
construction activities would include:
•
•

Potential delays and increased travel time due to construction machine movements and
reduced speed limits (eg 40 kilometres per hour) around the construction site.
Temporary partial lane closures during the construction phase. However, one lane in each
direction would be maintained at all times.

•

Potential for detours/alternative routes. These would be investigated during detailed design
to minimise impacts.

•

Change in road configuration which can lead to motorist confusion and further delays.

While these impacts are unavoidable, the proposed upgrade would be staged as described in
section 3.3.1 which would minimise potential impacts. The staging would be further refined
during detailed design.
Access to some individual properties and businesses would be temporarily affected during
construction, including by alteration of existing access arrangements. Left in/left out access
would be provided at existing properties where there are no other alternatives. Potential
impacts to accesses would mostly occur during utility relocations, pavement works and
reestablishment of driveways and would be short term. Prior to construction, access
management plans would be developed to minimise any access disruptions. In addition, ongoing
consultation with businesses and residents would be maintained to minimise impacts.
On-street parking along the highway would likely be restricted during the construction phase.
This has the potential to impact on businesses and put pressure on parking spaces in local
streets. This is further discussed in section 6.9. Alternative parking arrangements would be
investigated during detailed design to minimise any impacts.
Bus services (routes 521, 524 and 525) operate along the Great Western Highway and connect
Kelso and surrounding areas with Bathurst. There are only a few signposted bus stops, on the
southern side o f the highway at Pat O'Leary Drive and in both directions to the east of Boyd
Street. In addition, school buses service this area and an intercity bus from Bathurst to Lithgow
runs every two hours on weekdays (Figure 6-2 indicates bus routes). Bus services would
continue to use the Great Western Highway during the construction phase. However, access
may be modified due to the change of routes and access points. Construction activities might
also impact on bus services by reducing speeds, causing delays and temporary relocation of bus
stops to ensure safe access. This would be undertaken in consultation with bus companies.
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Figure 6-2 Local bus routes indicated as red line (Tract Consultants 201 lb)

Great Western Highway Upgrade, Kelso
Review of Environmental Factors

87

IN

Pedestrian movements would be impacted during construction o f footpaths and widening of
the highway. Staging o f works as described in section 3.3.1 indicate that one side o f the highway
would be constructed before the other. Therefore, appropriate pedestrian traffic management
would minimise potential impacts as pedestrians would be able to continue using one side of
the highway. Furthermore, access to and from either side of the highway would be maintained
at strategic locations such as bus stops and businesses.
Operational impacts
Mid-block performance
The analysis undertaken shows in 2035 that the proposal west o f Littleboume Street would
generally operate at or above capacity:

•

AM peak westbound: LoS D or E with v/c ratios of 1 or above.
PM Peak eastbound: LoS E with v/c ratios greater than 1.0.

•

PM Peak westbound: LoS E with v/c ratios greater than 1.0.

•

Other sections of the proposal (east of Littleboume Street) would operate at LoS C or better
in 2035.
Intersection performance
During morning peak hours in 2035, the Great Western Highway would operate reasonably
well, with all vehicles released into the road network at the eastern and western points (Table
6- 10). Key observations included:
•
•

Signalisation of Stockland Drive would facilitate all turning movements, including Great
Western Highway in both directions.
Linked signalisation o f Gilmour and Boyd Streets would improve the efficiency o f the Great
Western Highway. However, long queues on both Gilmour and Boyd Streets would occur
as a result, extending for some 200 metres back at peak times. These queues are longer
than queues currently experienced at these intersections. However, it should be noted
that these queues would be significantly greater in 2035 should the highway be maintained
in its current configuration.

•
•

There are also queues on Great Western Highway east of Boyd Street on the approach to
this intersection but these would clear well with the linked signal configurations.
Littleboume Street roundabout would operate well. There would be queues on the
eastern leg towards the end of the morning peak hour largely due to right turners from
Great Western Highway into Littleboume and also u-turners on Great Western Highway;
these queues would extend to Pat O'Leary Drive and beyond.

•

Littleboume Street and Pat O'Leary Drive would experience queuing on the approaches
to Great Western Highway, although these would clear and are not excessive.
There would also be queuing on Great Western Highway east o f Pat O'Leary Drive

•

caused by signals but these queues would clear towards the end of the peak hour.
The Ashworth Drive roundabout would operate well.

•

Overall the Great Western Highway would operate well, with mostly operational queuing
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occurring at signalised junctions and the Littlebourne Street roundabout (Table 6-10). Gilmour
and Boyd streets would experience extended queues as a result o f the optimisation of flows for
the Great Western Highway, which would receive priority through signal phasing as far as
would be practicable. Queues at most signals would usually clear in one cycle, and at worst two
and the Littlebourne Street roundabout would operate well, especially for the high volume of
right-turners from the Great Western Highway into Littlebourne Street.
In the evening peak hour, the Great Western Highway would operate well with no major
queuing. Key observations included:
•
•

Signalisation of Stockland Drive would facilitate all turning movements, including Great
Western Highway in both directions.
Linked signalisation of Gilmour and Boyd streets would improve the efficiency of the Great
Western Highway. There would be no extended queues on either Gilmour or Boyd
Streets as a result of the signal optimisations.

•

Littlebourne Street roundabout would operate well in the evening peak with only minor
queues on the eastern leg of the intersection.

•

Littlebourne Street and Pat O'Leary Drive intersections would also operate well with
minor queuing and clearing easily.
The Ashworth Drive roundabout would operate well with no congestion apparent.

•

Table 6- I 0 details the intersection LoS under existing conditions and the proposal for predicted
traffic volumes in 2035 and impacts.
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Table 6-10 Intersection Level o f Service under existing conditions and for proposed concept design and predicted 2035 traffic volumes.
Intersection

Intersection type*

Time

LoS

Max queue on
GWH

Comment on predicted 2035 conditions.

(metres)
2011
Stockland
Drive

Signals

and Average

AM

2035

201 I

2035

A

C

>500

Critical movements are GWH westbound through and GWH right turn
into Stockland Drive (both LoS E). Delays are 59 sec and 70 sec/vehicle
respectively.

A

B

>500

Critical movement is GWH right turn into Stockland Drive (LoS F with
delays of 74 seconds/vehicle)

peak

u-turn
Average

PM
peak

Gilmour
Street

Signals

Average

Am
Peak

B

B

83

311

Critical movement is right turn into Gilmour Street (Los E with delays
over 60 seconds/vehicle). Queues on the GWH extend to around 300
metres in each direction.

Average

PM

A

D

113

>500

The critical movements are GWH eastbound through and GWH right
turn into Gilmour Street (LoS F). Queues on the GWH extend beyond
300 metres in each directions.

A

A

29

High LoS due to side road delay. No delays or queues on GWH.

B

F

-

A

A

-

B

F

B

B

peak
Lee Street

Priority (Left
in Left out)

Average AM
peak
Worst

AM
peak

Average

PM
peak

Worst

PM

29
29

High LoS due to side road delay. No delays or queues on GWH.

29

peak
Boyd Street Signals

Average

AM

106

291

Boyd

Street

approach

experiences

LoS

E with

delays

of 57
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IIN

MI
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III
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Intersection

IIII

Ill

Intersection type*

Time

MI

LoS

El

MI

Max queue on
GWH

Ill

MI

MI

MI

III

IN

MI

MI

III

III

Comment on predicted 2035 conditions.

(metres)
2011

2035

2011

2035

peak
Average

second/vehicle for the right turn out. Queues on the GWH extend to
almost 300 metres in each direction.

PM

B

374

peak
View Street Priority

(left Average

in and right
in, left out Worst
only)
Average

AM

A

A

61

39

AM
peak

B

D

28

39

PM

A

A

67

19

B

D

67

19

B

A

I 87

99

High LoS due to side road delay. No delays or queues on GWH.

peak

peak
Worst

Boyd St approach experiences LoS E with delays of 59 secs/veh for the
right turn out. Queues on GWH eastbound extend to almost 400m and
westbound to almost 300m.

PM

Acceptable performance - LOS D due to side road delay. No delays or
queues on GWH

peak
Littlebourne Roundabout Average

AM

Street

peak
Worst

AM

Acceptable performance as a roundabout.

99

B

peak
Average

PM

B

A

23 I

II2

peak
Worst

PM

C

Acceptable performance — LOS C as a roundabout

45

peak
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MI

Intersection type*

Intersection

LoS

Time

Max queue on
GWH

Comment on predicted 2035 conditions.

(metres)
2011
Pat O'Leary Signals

2035

peak
AM

on GWH westbound (227m).
Acceptable performance as a roundabout.

A

C

B

B

I2

264

peak
Average

Ashworth

2011

Good operation — worst delays occur on right turns (LoS D). Longest
queues occur on GWH westbound (264m).
Good operation - worst delays occur on right turns: out of Pat O'Leary
Dr (50secs/veh); into Pat O'Leary Dr (53secs/veh). Longest queues occur

Average AM

Drive

2035

Roundabout Average

PM

227

B

A

6

39

peak

Drive

39

Worst

AM
peak

B

A

6

Average

PM

B

A

6

39

A

B

6

36

Acceptable performance as a roundabout.

peak
PM

Worst

peak
For nrioritv controlled and roundabout iunctions the overall LoS is based on the LoS o f the worst movement
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Local traffic movements
Access to and from local roads from the Great Western Highway would generally be maintained
following the upgrade. Right turn movements from the highway to local roads would be improved in
terms o f safety through dedicated right turn bays. Right turns into View Street from the highway would
be retained through a dedicated right turn bay. Furthermore, right turn movements into Boyd Street and
Gilmour Street would be provided at traffic signals. These turning movements are currently not
permitted and is anticipated to improve local road access. Traffic modelling has shown that extensive
queues would be experienced along certain side roads, in particular Gilmour Street and Boyd Street
during morning peak hours. It si anticipated that such extensive queuing may cause an additional shift of
Bathurst-bound vehicles to Hereford Street (located north of Gilmour Street), especially for vehicles
queuing on Gilmour Street. This shift has the potential to reduce queues along these local roads but may
increase traffic along Hereford Street. Queuing along side roads during evening peak hours would be
acceptable as a result of the proposal.
Public transport
Bus routes are unlikely to be impacted as a result of the proposed works. Bus routes would be
maintained and bus stops/shelters would be provided in consultation with public transport authorities.
Crashes and safety.
The proposal would improve safety along the highway through the following:

•

Provision of a median along the whole length and dedicated right turn bays into side streets which
would minimise potential rear-end crashes.
Provision of shared off-road cycling facilities which would improve safety for pedestrians and cyclists.

•

Improved pavement surface.

•

Pedestrian safety and cycle way..
The proposal would provide a footpath along both sides of the highway for the full length of the
proposal. Furthermore, a shared pedestrian walkway and off-road cycle path would be provided This
.
would be an improvement on the existing environment which contain little to no pedestrian/cycle
facilities.
Property access
The proposal would prevent turning movements across the median. This would reduce access
opportunities for properties along the Great Western Highway to left in and left out only. Roundabouts
at Littlebourne Street and Ashworth Drive, as well as the u-turn facility at Stockland Drive, would
provide turn around facilities for access to and from these properties. The maximum additional distance
that would need to be travelled to access property would be around two kilometres, which is
considered acceptable considering the road safety improvements that would be gained. Section 6.9
further discusses impacts to properties.
6.1.4

Safeguards and management measures

Design and pre-construction:
Alternative parking arrangements would be investigated to minimise impacts on local road parking.
•
Roundabouts would be designed during detailed design to facilitate safe pedestrian movements.
•
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•

•
•

Existing bus services would be maintained and consultation would be undertaken with the bus
service provider regarding the need for any change to bus route or bus stop location during
construction.
Haulage routes would be identified and road condition surveys undertaken for local roads.
A detailed traffic management plan (TMP) would be prepared as part o f the construction
environmental management plan (CEMP) during the detailed design phase. The TMP would be
prepared in accordance with the RMS' Traffic Control at Worksites and Australian Standard 174232009 Manual o f uniform traffic control devices Traffic control for works on roads and would
include the guidelines, general requirements and procedures to be used when activities or areas of
work have a potential impact on existing traffic arrangements. The TMP would include but not be
limited to:
o
o
o

Identification of haulage routes and ensuring impacts to local routes are minimised.
Identification of traffic management requirements during construction.
Ensuring the continuous, safe and efficient movement o f traffic for both the public and
construction workers.

o

Determining the number and width of traffic lanes in operation. Ensure at least one lane of
traffic is maintained in each direction at all times.

o

Maintaining the capacity of local roads.

o

Determining temporary speed restrictions to ensure safe driving environments around work

o

zones.
Minimising impacts on Great Western Highway and local traffic.
Providing access to local roads and properties.

o
o
o
o
o

Including methods for implementing the traffic management plan.
Including methods for minimising road user delays.

o

Providing appropriate warning and advisory signposting.
Considering other developments that may also be under construction, to minimise traffic
conflict and congestion that may occur due to the cumulative increase in construction vehicle
traffic.

o

Including requirements and methods to consult and inform local community of impacts on
local road network and traffic.

o

•

Providing temporary works and traffic signals.
Identifying traffic barrier requirements and placement.

A detailed access management plan would be prepared as part o f the construction environmental
management plan (CEMP) during the detailed design phase. The plan would include but not limited
to:
Requirements to consult with affected businesses and residents prior to any impacts to
o
o
o
o
o

accesses.
Provisions to maintain safe access to businesses and residences.
Provisions to maintain safe access to services such as bus stops.
Requirements to provide safe access to and from either side of the road for pedestrians at
strategic locations such as bus stops and businesses.
Maintaining safe pedestrian and cyclist access for safe movements along Great Western
Highway.

Operation:
•

The proposal would be designed to the RTA road design guide and would be reviewed by RMS
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road safety section.
The signalised intersections would be co-ordinated to minimise impacts on traffic flows.

•

6.2

Noise and vibration

A noise and vibration assessment was carried out by SLR Consulting Australia (2011). A complete copy
o f the report is available in the Appendix F and a summary si provided below.
The report has been prepared in accordance with the "Environmental Cnteria for Road Traffic Noise"
(ECRTN) (EPA 1999), the "Environmental Noise Management Manual' (RTA 2001), the "Interim
Construction Noise Guideline" (DECC 2009) and "Assessing Vibration: a technical guideline" (DEC
2006).
6.2.1

Existing environment

The Great Western Highway si considered to be an arterial roadway, and si surrounded by a number of
land uses. The proposal site has been split into 10 noise catchment areas and labelled from A-J (Table
6-1 I and Figure 6-3). The site contains a number of sensitive receivers most of which are residential
properties with some commercial premises. There si also one school (Kelso High School), which is
located on Boyd Street 900 metres to the north o f the Great Western Highway above noise catchment
B. Kelso High School si the only non-residential sensitive land use that has been identified within the
proposal area.
Table 6- I I : Noise catchment area descriptions (Source: SLR Consulting Australia 201 I)
Catchment Description
area
West of Gilmour Street on northern side, land usage si residential.
Between Gilmour and Boyd streets on northern side, nearest receivers are commercial with
residential behind on side streets.
Between Boyd and View streets on northern side, land use si predominantly residential with a car
dealership located near Boyd Street.
D

Between View Street and Oxley Place on northern side, land use is residential.

E

Between Oxley Place and Patterson Place on northern side, land use is residential.

F

Between Patterson Place and Ashworth Drive on northern side, land use si residential.

G

East o f Ashworth Drive on the northern side si the Gold Panner Motor Inn.

H

Between Stockland Drive and Lee Street on southern side, land use is commercial.
Between Lee and Littleboume streets on southern side, land use is mixed use commercial and
residential.
East o f Littlebourne Street on the southern side, land use is commercial.
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1

Figure 6-3: Noise catchment area. BG I and BG2 indicate locations o f noise loggers (SLR
Consulting 201 I ).

To quantify the existing ambient noise environment (rating background noise levels) and determine the
existing traffic noise and background noise levels (road traffic noise indices) noise monitoring was
conducted over a one week period between 4 and 9 November 2010 at two representative locations
(Figure 6-3):
•

BG I- 15 Greville Place

•

BG2- 86 Sydney Road/Great Western Highway.

The rating background noise levels and road traffic noise indices are presented in Table 6-12.
Table 6- I 2 Summary o f noise monitoring results (SLR Consulting Australia 201 I)
Construction
(RBL)(dBA)
ID

noise

indices: Road traffic noise indices(dBA)

Address:
Daytime'

BG I

15
Greville
Place

BG2

86
Sydney 56
Road

57

Evening2 Night3

Weekdays only

All week

LAeq( I 5h)4

LAeq(9h) 5

LAeq( I 5h)4

LAeq(9h)5

47

40

64

59

63

58

44

37

68

63

67

62

I: DECCW's standard construction hours: 7 am to 6 pm Monday to Friday, 8 am to I pm on Saturdays
and no work on Sundays or Public Holidays,
2: Evening hours: 6 pm t o 10 pm.
3: Night time hours: I 0 pm t o 7 am Sunday t o Friday, 10 pm Saturday t o 8 am Sunday
4: LAeq( I 5hour) refers t o the 7 am to I 0 pm daytime penod.
5: LAeq(9hour) refers to the 10 pm to 7 am night) time period.

6.2.2

Noise and vibration criteria

Construction noise criteria:
The NSW lntenin Construction Noise Guideline (ICNG) si OEH/EPA's standard policy for assessing
construction noise. The rating background level (RBL) si used when determining the management level
during construction. Table 6-13 reproduced from Table 2 of the ICNG sets out the noise management
levels (NML) and how they are to be applied for residential receivers.
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Table 6-13 Noise at residences using quantitative assessment
Time o f day

Management level LAeq (15 min)*

Recommended standard hours:
Monday to Friday 7 am to 6 pm
Saturday 8 am to I pm

RBL + I 0 dB(A)

Noise affected
Highly noise affected

No work on Sundays or public holidays
Outside Recommended standard hours

75 dB(A)
Noise affected
RBL + 5 dB(A)

* 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 o r predicting noise levels is at the most noiseaffected point within 30 metres o f the residence. Noise levels may be higher at upper floors of the noise affected residence.

On the basis o f the background noise logging results presented in Table 6-12, a summary of the NMLs
during the daytime, evening and night-time periods si provided in Table 6-14.
Table 6-14 Construction Noise Management Levels (SLR Consulting Australia)
Receiver type

Noise management levels - NMLs (dBA)
Daytime period'
Evening period'

Night-time period'

Residential (noise affected)

66

49

42

Residential (highly noise affected)

75

N/A

N/A

Commercial Premises (when in use)

70

70

70

Industrial Premises (when in use)

75

75

75

45 (internal)4

45 (internal)4

Classrooms at schools and other educational 45 (internal)4
facilities
Note 1:

DECCW's standard construction hours: 7 am to 6. pm Monday t o Friday, 8 am t o 1 pm on Saturdays and no work on Sundays or

Public Holidays.
Note 2:

Evening hours: 6 pm to 10 pm.
Night-time hours: 10 pm to 7 am Sunday t o Friday, 10 pm Saturday to 8 am Sunday.
The corresponding external noise level (which the assessments are based upon) has been determined on the assumption that a 10
Note 4.
dBA reduction from outside to inside noise is applicable for an openable window, with a 20 dBA reduction where mechanical ventilation has
Note 3:

been provided.

Sleep disturbance
The ICNG states that the following factors should be taken into consideration when assessing the extent
o f construction impacts on sleep:
•
•

How often high noise events occur at night.
The predicted maximum noise levels at night.

•

Whether there are times when there is a clear change in the noise environment (such as during
early morning shoulder periods).

•

The degree o f maximum noise levels above the background noise level at night.

The most recent guidance in relation to sleep disturbance si contained in the DECCW's Application
Notes - N S W Industnal Noise Policy.
The current sleep disturbance criterion is of an LAI ( I minute) not exceeding the LA90, (15 minute) by
,
more than 15 dBA. Where the criterion si met, sleep disturbance si unlikely, but where it si not met, a
more detailed analysis would be required.
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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. Therefore, compliance with the more stringent
limits dictated by that for human disturbance, would ensure that compliance is also achieved for the
other two categories.
Human disturbance
For disturbance to occupants of buildings, reference was made to the DECC Assessing Vibration; a
technical guideline, (DECC 2006). This document provides criteria which are based on the British
Standard BS 6472- 1992, Evaluation o f human exposure to vibration in buildings ( I - 80 hertz).
Surface structures
Vibration criteria for surface structures are commonly specified as 'safe' structural vibration limits, and are
designed to minimise the surface cracks of buildings which could result in damage t o the main structure.
The British Standard 7385: part 2 "Evaluation and measurement of vibration in buildings", can be used as
a guide to assess the likelihood of 'cosmetic', 'minor' and 'major' building damage from ground vibration.
Sources o f vibration considered include blasting, demolition ground treatment (such as compaction),
construction equipment, road traffic and industrial machinery.
Operational noise criteria:
The operational noise criteria and guidelines for the proposal are:
•

Environmental Criteria for Road Traffic Noise (ECRTN) (EPA, 1999) - which details the relevant
criteria.

•

Environmental Noise Management Manual (ENMM) (RTA, 2000) - which provides guidance on the
form and type of noise mitigation considered by reasonable and feasible.

The proposal si considered a 'redevelopment of existing arterial road' for establishing the operational
traffic noise criteria as it would accommodate existing and increase future traffic carrying capacity o f the
road. The criteria are provided in Table 6-15.

Table 6- I 5: Operational traffic noise criteria (SLR Consulting Australia 201 1)
Road type

Redevelopment
of
existing
freeway/arterial
road

Guidance when the existing ambient noise already
exceeds the base criteria

Pm)

Night-time
criteria
(10 pm to 7
am)

LAeq(15hour)
60 dBA

LAeq(9hour)
55 dBA

In all cases, the redevelopment should be
designed so as not to increase existing noise levels
by more than 2 dB.

Daytime
criteria
(7 am to 10
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Where feasible and reasonable, noise levels from
existing roads should be reduced to meet the
noise criteria. In many instances this may be
achievable only through long-term strategies, such
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Road type

Daytime
criteria
(7 am to 10
Pm)

Night-time
criteria
(10 pm to 7
am)

Guidance when the existing ambient noise already
exceeds the base cntena

as improved planning, design and construction of
adjoining land use developments; reduced vehicle
emission levels through new vehicle standards and
regulation of in-service vehicles; greater use of
public transport; and alternative methods of
freight haulage
Where existing ambient noise level already exceeds the criteria, and where all reasonable and feasible
noise mitigation measures have been considered and implemented, an allowance criterion si applicable.
For a redeveloped road this allowance criterion limits the noise increase from the project under
consideration to no more than two decibels.
It must be noted that not all properties that exceed the base criteria automatically qualify for
consideration o f noise mitigation. All properties that exceed the base criteria are examined to see if
acoustic benefits can be gained from changes in the proposed road alignment, or other similar measures
that could provide acoustic benefit.
Sleep disturbance
The ECRTN recommends the assessment and reporting of maximum noise levels during each hour of
the night-time period to give an indication of the likelihood of awakening reactions. The ECRTN outlines
that sleep disturbance impacts are dependent on:

•
•

Maximum noise level of an event.
Number of occurrences.
Duration o f the event.

•

Level above background or ambient noise levels.

•

With regard to reaction to potential sleep disturbance events, the ENMM gives the following guidance:
•
•

Maximum internal noise levels below 50-55 dB(A) are unlikely to awaken people from sleep.
One or two noise events per night, with maximum internal noise levels of 65-70 dB(A), are not
likely to affect health and wellbeing significantly.

For continuous rather than intermittent traffic flow, the ECRTN recommends maximum noise pass-by
events should not exceed LAeq (I hr) noise levels by more than 15 dB(A).
6.2.3

Potential impacts

Construction noise
Construction activities would generally be undertaken during standard working hours. However, night
works are likely to be required for certain activities such as utility relocations and laying of pavements.
Should any out o f hours work be required, they would be undertaken in accordance with procedures in
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RMS' Environmental Noise Management Manual 2001, Practice Notes 1/11 — Roadworks Outside of
Normal Working Hours. This would include requirements to notify the local community of any works
planned to be undertaken outside standard construction hours.
The construction equipment noise levels have been calculated at the sound power level, and at a
distance of 10 metres and 20 metres (Table 6-16). These distances are representative of the minimum
distances between the construction works and nearest residences. Maximum construction noise levels
(LAeq) are likely to be in the range of 70 dBA to 80 dBA for most activities when equipment is
operating within distances of 10 metres to 20 metres from sensitive receivers.
The construction noise impacts along the proposal can vary due to a number o f factors such as the
proximity of sensitive receivers, the intensity of the noise, the time at which the construction works are
undertaken and the number o f construction equipment operating at the same time. Based on this, noise
levels are anticipated to be in the range of 75 dBA to 85 dBA at the nearest receivers during noise
intensive construction periods. Nearest residences and hotels along the highway would therefore be
highly noise affected which represents the point above which there may be strong community reaction
to noise.
Table 6-16 Construction plant noise level
Construction plant

Sound Power Level

LAeq noise levels at typical receiver location (dBA)

(dBA) LAeq

20 metre distance
65

20t Excavator

99

10 metre distance
71

35t Excavator

107

79

73

Aggregate spreader truck

90

62

56

Air compressor, and
attachments

93

65

59

Articulated dump truck

100

72

66

Backhoe trenching

103

75

69

Bitumen spray truck

103

75

69

Bobcat

104

76

70

Broom tractor mounted

103

75

69

Bulk cement carrier

103

75

69

Cherry picker

97

69

63

Cold miller

I 11

83

77

Concrete agitator truck

107

79

73

Crane

106

78

72

Dozer (small)

112

84

78

Float

101

73

67

Grader spread material

105

77

71

K & G laying machine

107

79

73

Lighting tower

77

49

43
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104

76

70

Plate compactor

108

80

74

Road suction sweeper

107

79

73

Roller multi tyred
pneumatic

100

72

66

Roller smooth and pad -

100

72

66

Semitrailer

103

75

69

100

72

66

4WD, etc
Slipform paving machine

104

76

70

Tandem dump truck

100

72

66

Tandem dump truck and
trailer

100

72

66

Tray truck with Hiab

98

70

64

Trencher

102

74

68

Vacuum suction truck

100

72

66

Water pump - diesel
Water truck

107

79

73

100

72

66

Wheel loader

108

80

74

Pavement marking
machine

foot

Site vehicles

_

utes,

A t the Kelso High School, construction noise levels are anticipated to be up to 50 dBA outdoors and up
to 40 dBA indoors with windows open (only during noise intensive construction activities). As the
predicted internal noise level of 40 dBA is lower than the internal NML o f 45 dBA for classrooms, it is
not anticipated that the noise impact of the construction works would be excessive at this receiver.

I

The construction noise levels at the compound site would depend on the number of plant items and
equipment operating at any one time and their precise location relative to the receiver. Operation of
typical site plant and equipment may result in exceeding the daytime construction NML by up to two
dBA at one representative receiver location (222 Sydney Road). The daytime NML si unlikely to be
exceeded for commercial receivers near the proposed site compound location. Plant operating
concurrently is unlikely to result in increases of overall noise levels of more than five dBA above the
noisiest item of plant.
Construction vibration
During construction activities, the major potential sources o f vibration include excavation plant (e.g.
excavators, bulldozers and graders), piling equipment and vibratory rollers.
As a guide, indicative working distances for typical items of vibration intensive plant are listed in Table
6-17. The indicative working distances are quoted for both "structural" damage and human comfort.
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Table 6-17: Indicative working distances for vibration intensive plant for structural damage and human
comfort (SLR Consulting Australia 2011)
Plant item

Rating/description

Indicative working distance
Structural
damage Human
response
(BS 6472)l
(DIN 4150)
Vibratory roller
<50 kN (Typically 1-2 tonnes)
15 m
0m
100
kN
(Typically
2-4
tonnes)
20
1
5
<
m
m
<200 kN (Typically 4-6 tonnes) 25 m
40 m
60 m
< 300 kN (Typically 7-13 tonnes) 30 m
90 m
> 300 kN (Typically 13-18 40 m
tonnes)
50m
120 m
> 300 kN (> 18 tonnes)
Small hydraulic hammer (300 kg - 5 to 12t excavator)
5m
10 m
Medium
hydraulic (900 kg - 12 to 18t excavator)
15 m
25 m
hammer
Large hydraulic hammer (1600 kg - 18 to 34t excavator) 40 m
75 m
Pile boring
8m
4m
_
5 800 mm
Jackhammer
Hand held
2m
Avoid contact with
structure
Note I
The working distances for human response assume that the source o f the vibration is continuous throughout the 16-hour daytime
period. Higher vibration levels are accepted when the vibration levels are intermittent o r impulsive. The safe working distances are therefore
considered to be conservative and it is likely that the safe working distances corresponding to a "low probability o f adverse comment" would be
lower than indicated.

In general, vibration produced by earthworks and road forming operations is expected to lie below the
cosmetic damage criteria. At locations where the works would be in close proximity to buildings and
other sensitive structures (within ten metres at some locations), selection o f plant and equipment would
be required for vibration intensive activities in order to avoid any potential damage to structures.
Vibration levels from vibratory rollers, excavation equipment and piling equipment is likely to exceed the
human comfort guideline levels at the nearest receivers and would require appropriate mitigation. This
would include notifying the local community prior to any works that would potentially exceed guideline
levels.
Heritage buildings may be more susceptible to damage than other buildings. The heritage buildings are all
located within 50 metres to construction activities. Building surveys o f all heritage items listed on the
Bathurst LEP would be carried out to assess the potential for building damage from vibration. Should
these buildings be considered more susceptible to vibration, reduced vibration criteria levels may be
applicable and subsequently adopted during the selection process for suitable equipment to be used in
the vicinity o f these buildings. Refer to section 6.5 for further consideration o f potential impacts to
heritage items and safeguards.
Operational noise
Noise levels at sensitive receivers immediately following opening of the proposal in 2015, would see a
minor increases. The change in noise levels would be greatest at the nearest residential receivers near
the new roundabout proposed at Littleboume Street. The change in noise levels at this locality,
however, is predicted to be less than two dBA and would not be noticeable.

Great Western Highway Upgrade, Kelso
Review o f Environmental Factors

102

I

Table 6-18 summarises the predicted noise levels at the nearest residences in each o f the noise
catchment areas 10 years after the proposal opening (2025).
Table 6-18: Summary of operational noise levels without mitigation measures 10 years after opening
SLR Consultine Australia 2011
•

Catchment

_
Noise goal (dBA)

i-ea

A
B
C
D
E
F

G
H
1
J
Note:

Acute noise level threshold Predicted noise levels (10
(dBA)
years after opening) - dBA
LAeq(9hour) LAeq(I5hour) LAeq(9hour) LAeq(I5hour) LAeq(9hour)
(night)
68'
60
63*
55
65

LAeq(I5hour)
(day)
60
55
60
60
55
60
55
60
55
Commercial receivers only
60
55
Commercial receivers only
60
55
Commercial receivers only

65
65
65
65

60
60
60
60

65

60

65

60

63
63 to 70*
67*
63 to 65*

58
58 to 65*
62*
58 to 60*

N/A
<60
N/A
68* to 72*

N/A
<55
N/A
63* to 67*

N/A

N/A

* Represents locations where the Future Noise Levels 10 Years After Opening are above the "acute" noise le\ el

thresholds

The change in noise levels as a result of the proposal is predicted to be less than two dBA at most
residential receivers in noise catchment areas C, E, F, G, H and J. However, 46 properties in catchments
A, C, D, E and I would experience noise above the acute noise threshold and feasible and reasonable
noise mitigation measures would need to be provided (Table 6-19). The increase in noise would be due
to the increase in traffic numbers and the proposal.
Table 6-19 Number o f properties where noise levels I 0 years after opening would be acute
Noise catchment
Number of properties
A

3

B

0

C

21

D

4

E

3

F

0

G

0

H

0

I

15

J

0

Sleep disturbance
In accordance with the ENMM Practice Note III, an evaluation o f the number o f night-time passby
events where the LAFma< - LAeq( I hr) difference is greater than 15 dBA has been undertaken. The
assessment showed existing maximum noise level events within the noise catchment area for receivers
immediately adjacent to the Great Western Highway may marginally exceed the guideline levels. On
average, around five maximum noise level events may be expected during the night-time period, with
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typical estimated internal LAmax levels of 60 dBA to 70 dBA, and a small number o f events up to 75 dBA.
As the extent o f these exceedances is relatively small, receivers which are not immediately adjacent to
the Great Western Highway would be unlikely to exceed these guideline values. It is expected that the
proposal would result in an increased number of maximum noise events, with an additional one t o two
maximum noise events per night at the nearest residences I 0 years after opening compared with the
existing situation. On the basis o f this evaluation and consistent with the recommendations in the RMS'
ENMM, the prioritisation, selection and design of noise control measures should take into account
maximum noise levels.
6.2.4

Safeguards and management measures

Pre-construction
•

During the detailed design stage of the proposal, investigations o f all feasible and reasonable noise
control options would be undertaken. All feasible and reasonable noise mitigation treatments would
be considered for the affected receivers as part of the proposal to reduce traffic noise levels at
residences to within the applicable noise limits. Feasible and reasonable noise mitigation measures
would also be considered at residences identified as having existing 'acute' noise levels and where
such levels have been predicted for the design year (ten years after opening o f the proposal) as a
result of the proposal. This assessment would be undertaken in accordance with DECCW's
Environmental Cnteria for Road Traffic Noise (EPA 1999) and the then RTA's Environmental Noise
Management Manual (RTA 200 I ).

•

A construction noise and vibration management plan (CNVMP) taking into consideration
OEH/EPA's Interim Construction Noise Guideline (DECCW 2009) would be developed during
finalisation o f the construction methodology and the detailed design phase to mitigate noise impacts
upon sensitive receivers. The CNVMP would include but not be limited to:
Identification of potentially affected properties and residences.
o
o
o
o
o
o
o

Requirement for dilapidation surveys for buildings within 50 metres o f the construction works.
A risk assessment to determine potential risk for discrete work elements/activities likely to
affect residents.
A map indicating the locations of likely potential impacts.
Mitigation measures to reduce excessive noise during construction activities including those
associated with truck movements.
A process for assessing the performance of the implemented mitigation measures.
A process for resolving issues and conflicts.

Construction
•

The configuration of the compound and stockpile site would be planned so that noise impacts to
nearby businesses would be minimised. Noisy plant and machinery would be located away from any
noise receivers.

•
•

•

Selection o f construction plant and equipment would take into consideration noise outputs so that
noise impacts are minimised.
Vibration emission levels from each plant would be measured on site before the start of
construction works. Safe buffer distances should be determined to avoid structural damage to
potential receivers.
Dilapidation surveys for buildings within 50 metres o f the construction works would be prepared in
accordance with the Construction Noise and Vibration Management Plan (CNVMP).
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•

Where actual construction activities differ from those assessed in the noise and vibration
assessment (Appendix F), more detailed design of noise control measures may be required once
specific items of plant and construction methods have been chosen and assessed on site.

•

Works would be carried out during standard working hours (i.e 7am-6pm Monday to Friday, 8am1pm Saturdays). Any work that is performed outside normal work hours or on a Sunday or public
holiday is to minimise noise impacts n
i accordance with RMS' Environmental Noise Management
Manual (RTA 2001), "Practice Note vii — Roadworks Outside o f Normal Working Hours" and the
Intenin Construction Noise Guidelines (DECC 2009). This would include notifying the local
community of any works planned to be undertaken outside standard construction hours.

•

Regular updates on the proposal would be provided to the community.
A community liaison phone number and site contact would be provided so that noise and or
vibration-related complaints if any can be received and addressed in a timely manner.

•

Post-construction
•

Post construction noise monitoring of operational noise would be undertaken in accordance with
Practice Note VIII of the RMS ENMM, within two to 12 months of proposal completion at selected
representative locations along the proposal to give a minimum of seven days of data (excluding
adverse weather). Where noise levels exceed those originally predicted further investigations would
be undertaken to determine whether additional mitigation measures need to be considered.

6.3

Hydrology

6.3.1

Methodology

A drainage investigation of three cross drainages along the proposal site was carried out in September by
GHD (2011). A copy of the report is available in Appendix G of this REF and a summary of the findings
si provided below.
An investigation was undertaken to determine the catchment area, runoff discharge, velocities and flood
levels for the three cross drainage locations for the existing catchment conditions and for fully developed
catchment conditions (assumed growth n
i Kelso over 100 years and a consequent increase of the
impervious fraction o f the catchment). A hydraulic assessment o f the impact of the indicative creek
relocation was also undertaken. The aim was to provide a minimum 100 year average recurrence
interval (ARI) level o f flood immunity to the new road and to assess the impact o f the creek relocation
at the eastern end o f the highway.
6.3.2

Existing environment

The proposal is located in the upper Macquarie River catchment in the Raglan Creek sub-catchment.
The Raglan Creek sub-catchment si the largest sub-catchment in the city o f Bathurst. Raglan Creek flows
in a southerly direction and crosses the highway around I 00 metres west of Stockland Drive. Boyd
Creek, a tributary o f Raglan Creek, flows in a westerly direction and crosses the highway at two
locations. Firstly, 160 metres west of Ashworth Drive via a culvert and secondly around 100 metres west
o f Pat O'Leary Drive under a bridge. Boyd Creek also crosses Littleboume Street via a culvert. A minor
tributary to Boyd Creek runs parallel and alongside the southern side of the highway west of Ashworth
Drive and joins with Boyd Creek just south o f Ashworth Drive intersection (Figure 6-6). All the creeks
flow to Macquarie River located 580 metres to the west o f the proposal site.
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A large floodplain si located west of Stockland Drive between the Macquarie River and Raglan Creek.
The Macquarie River catchment has flooded its tributaries three times in the last 25 years, in 1986, 1990
and 1998. Figure 6-4 describes the one in 100 year flood extent at the floodplain. Flooding only extends
to just east of Stockland Drive with minimal impacts to properties along Stockland Drive and the Great
Western Highway.

1
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Figure 6-4 I :100 year flood extent along proposal site (Sydney Road = Great Western Highway) (Bathurst Regional Council 2012)
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Overtopping of the highway also has the potential to occur at various culvert crossings as described
below, though this flooding si due to the current hydraulic capacity of the culverts which are not able to
convey adequate storm events.
The Raglan Creek sub-catchment si highly degraded due to the hydrological and sediment regimes
having been dramatically altered by vegetation clearance and increasing urbanisation.
Road runoff si either managed by kerbs and gutters which are not continuous along the full length o f the
highway or via table drains (refer to section 2.2 for locations of kerbs and gutters throughout the
proposal site).
Three cross drainages are located within the proposal site. An additional cross drainage structure would
need to be provided at the proposed intermodal terminal access at Ashworth Drive. The existing cross
drainages include the following and are indicated on Figure 6- II:
•

•
•

Site 1 a culvert located 160 metres west of Ashworth Drive consisting o f a four cell box culvert,
2.45 metres wide and about one metre high (existing height due to the current condition of the
culvert which si silted up).
Site 2 - existing 9.14 metre single span bridge over Boyd Creek (near Pat O'Leary Drive).

Site 3 - a culvert located under Littleboume Street, 90 metres south of the Great Western
Highway. It si comprised of a two cell box culvert, 3.35 metres high by 2.90 metres wide.

Groundwater
No data on groundwater characteristics si available for the proposal site.
Hydrological modelling:
Hydrological modelling was undertaken for the two existing culverts and bridge to determine peak
discharge rates for various storm events (refer to Table 6-20). The existing catchment conditions were
modelled based on information provided by Bathurst Regional Council.
Table 6-20 Existing conditions for the sites (Source: GHD 201 I ).
Sites

Site 1

Site 2

Catchment area (ha)

Storm event (years)

Existing conditions:
Peak discharge (m3/s)

5

14.7

20

22.8

50

29.3

75

33.0

100

35.7

22 (Critical AR1)*

23.4

5

17.4

20

30.7

546

1188
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1

Sites

Catchment area (ha)

Site 3

1212

Storm event (years)

Existing conditions:
Peak discharge (m3/s)

50

43.4

75

51.3

100

55.0

5

17.4

20

30.7

50

43.4

75

51.3

100

55.0

74 (Critical AR1)*

51

* Where given the 'Critical ARI' si the critical recurrence interval defining the actual hydraulic capacity of a structure
(ie above this the road would flood).
Hydraulic modelling:
Hydraulic modelling was undertaken to determine the hydraulic capacity for the existing condition
against various flood events to determine under which conditions the road would flood.
The modelling determined that:
•
•
•

Site 1 culvert has the ability to convey a 22 year ARI or below storm event.
Site 2, the bridge, has significant capacity for all assessed storm events.
Site 3 culvert has the ability to convey a 74 year ARI or below storm event.

The hydrological and hydraulic modelling undertaken has shown that cross drainages site 1 and 3
currently do not currently have a 100 year ARI storm capacity.
6.3.3

Potential impacts

Construction
The proposal would have the potential to temporarily block or divert drainage lines during construction
works. Blocking or diverting drainage lines would have the potential to create areas of flooding or
ponding on the upstream side of the proposal and could prevent flows from downstream receiving
waters. Run-off from the construction site would also have the potential to concentrate flows and erode
the landscape.
Potential impacts could also result at the western end of the proposal in proximity of Stockland Drive
should a large flood event (one in 100 year) occur during construction of this section of the highway.
Flood waters could impact construction activities and any flows may be directed towards nearby
properties should the excavation undertaken alter the landscape.
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Groundwater
No data on groundwater characteristics is available for the proposal site. Construction would be mostly
undertaken on existing pavement and no deep excavations would be required. Boring would be
required for the proposed bridge over Boyd Creek which may impact groundwater. Impacts are
anticipated to be minor.
Operation
Cross drainage
A culvert si proposed for the relocated creek at the new intermodal access road at Ashworth Drive
intersection. The proposed culvert would consist of a four cell box culvert, 2.45 metres wide by 2.0
metres high (site IA). Hydrological modelling for the proposal was undertaken for the proposed
upgraded culverts and bridge structure, in addition to the proposed structure for site IA. The modelling
considered the upgrade o f the road, future urban development and climate change impacts (increased
rainfall) (refer to Table 6-21).
Table 6-21 Developed conditions for the sites (Source: GHD 2011).
Sites

Site 1 &
Site IA

Site 2

Site 3

Catchment area (ha)

546

1188

1212

Storm event (years)

Developed conditions:
Peak Discharge (m3/s)

5

25.3

20

37.2

50

46.0

75

51.0

100

54.7

5

30.2

20

47.4

50

62.2

75

69.9

100

75.4

5

30.2

20

47.4

50

62.2

75

69.9

100

75.4

The results showed that the crossings would convey a 100 year ARI event and therefore flooding of the
road would be unlikely as a result of the proposal:
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•

•
•
•

A t site 1, the existing channel si dredged over distance of 250 metres downstream and 50 metres
upstream and the de-siltation si provided up to 1.5 metres in depth. The existing culvert depth
would need to be confirmed as 2.5 metres.
Site IA would have spare capacity if it has the culvert dimensions of four cell box culvert 2.45
metres wide by two metres high as per existing culvert at site I.
The proposed site 2 bridge contains significant spare capacity.
The site 3 culvert would be able to convey a 100 year ARI event if it si upgraded to a four cell
culvert (2.94 metres wide and 2.38 metres high).

Creek relocation o r piping
The main hydrology and drainage features of the proposal include the relocation of about a 460 metre
section o f Boyd Creek and an unnamed tributary around 30 metres south from its existing location near
Ashworth Drive. The resulting creek line would be around 480 metres long. The current creek and
tributary alignment, which run parallel to the Great Western Highway mostly in a straight direction on
the southern side of the highway, indicates that the creek was likely diverted in the past. Therefore, the
proposed relocation would not significantly change the current conditions in terms of the mostly straight
alignment. There would be a vertical alignment change due to the creek dredging upstream of site I.
The proposal would involve excavation works for dredging and reclamation of the existing section of the
creek line (Figure 6-5). The proposed dimensions of the culvert at site IA (beneath intermodal access
road) would be similar to that at site 1. In addition, the cross section of the creek being relocated would
remain as it exists. The width of the channel between site I and site 1 A would be about 10 metres
while the width o f the proposed channel east of site IA would be about two metres.
The minimum and maximum creek peak flows and velocities along the relocated section of creek is
presented in Table 6-22 for the existing conditions and the developed conditions. Water velocity
increases in the developed conditions due to larger developed flows. Higher velocities would likely
reduce the creek siltation but scouring of the banks has the potential to occur, especially in the early
stages o f the creek relocation if the banks are not adequately stabilised.
Table 6-22: Creek flow and velocity comparison (upstream of site I) (Source: GHD 2011). The existing
creek has been modelled up to chainage 1340 (the creek relative chainage independent on the road
chainage), which is around 80 metres upstream of the assumed relocation start at chainage 1260. The
chainage in the brackets reflects the 20 metre extension of the creek following relocation.
Creek chainage

Existing conditions

Developed realigned conditions

Peak flow (m3/s)

Velocity (m/s)

Peak flow (m3/s)

Velocity (m/s)

Min - Max

Min - Max

Min - Max

Min - Max

1340 (1360)

0.10 - 6.90

0.41 - 1.88

0.18 - 10.61

0.74 - 2.56

1260 (1280)

0.10 - 6.90

0.61 - 2.40

0.18 - 10.61

0.57 - 1.92

1185 (1205)

0.10 - 6.90

0.86 - 2.21

0.18 - 10.61

0.74 - 2.60

1100 (1120)

0.10 - 6.90

0.57 - 2.56

0.18 - 10.61

0.75 - 2.57

1015 (1035)

0.10 - 6.90

0.01 - 0.30

0.18 - 10.61

0.08 - 1.15
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Creek chainage

Existing conditions

Developed realigned conditions

960 (980)

14.70- 35.70

2.05- 2.93

25.30- 54.70

1.43- 1.51

900 (920)

14.70- 35.70

1.36- 1.84

25.30- 54.70

2.30- 2.81

850 (870)

14.70- 35.70

1.18- 1.60

25.30- 54.70

2.23- 2.43

810 (830)

14.70- 35.70

2.47- 3.12

25.30- 54.70

1,73- 1.85

800

14.70- 35.70

0.79- 1.38

25.30- 54.70

1.36- 1.47

The hydraulic modelling for the existing and developed conditions has confirmed that flows would not
overtop the relocated creek bank for the proposed dimensions for I in 100 year flows.
Should the option o f piping the section of creek be selected, the results would be similar as long as an
appropriate pipe sizing si selected,
Other flooding impacts
The highway at Stockland Drive would remain relatively unchanged in regards t o surface level, width and
gradients as it is already currently four lanes wide. Therefore, impacts to flooding in this area are unlikely
to change. Furthermore, investigations at Raglan Creek are currently being undertaken to address
highway flooding in proximity of Stockland Drive. RMS and Bathurst Regional Council are planning to
construct a diversion channel from Raglan Creek down to the Macquarie River to manage high intensity
rainfall events. This si part of a separate proposal.
The u-turn facility at Stockland Drive would be constructed on a flood plain. The footprint o f the u-turn
si small (around 90 square metres) compared to the floodplain area and is also located outside the I in
100 year flood extent as shown in Figure 6-4. Therefore there si unlikely t o be any impacts to flood
patterns in the locality as a result of this proposal.
6.3.4

Safeguards and management measures

Detailed design and construction:
•
•
•
•
•

The existing culvert depth at site I would be confirmed during detailed design o f the proposed
culvert to convey I 00 year ARI flow events.
Scour protection and energy dissipaters upstream and downstream o f all culverts, would be refined
during detailed design.
Further hydrological and hydraulic assessment would be undertaken during detailed design where
required, in particular should the section of creek line at Ashworth Drive be piped.
Channel material type would be examined at the detailed design stage in conjunction with a soil
erodibility assessment.
A flood management plan would be prepared to manage any potential flooding of the highway
during construction, in particular at the western end of the proposal site near Stockland Drive.

Operation:
•

Creek lines and culverts would be regularly maintained so that the 100 year ARI capacity is retained
(eg clearance o f silt from culvert).

Great Western Highway Upgrade, Kelso
Review of Environmental Factors

112

1

NI

1111

SI

111
.

III

III

NI

Refer to
Refer to Section 1

FUTURE DEVEL

r

10

LEGEND
25

_Tito

Section 2
_..4„;'\
Section 1

Road F or matron
Batters

2,5

Construction Footprint
Cadastral Boundaries

.

DRAINAGE LINE CROSS

TIONS

Figure 6-5: Proposed creek relocation (RTA 201 1)

Great Western Highway Upgrade, Kelso
Review of Environmental Factors

113

6.4

Soils, landscape and water quality

6.4.1

Existing environment

1

Topography
The proposal site si located on the central western slopes of NSW. The land surrounding the area is
naturally gently undulating or rolling country, which has been cleared for agricultural purposes and
residential or industrial development. The proposal site is located immediately east o f the Macquarie
River floodplain and the topography becomes flatter east of Boyd Street. Ground elevations are around
650 metres above sea level (ASL) at the western end of the proposal site and 700 metres ASL at the
eastern end.
Geology
Kelso is located within the eastern edge of the Bathurst-Forbes region in central east New South Wales,
and si a part of the Lachlan Ford Belt. Sedimentary and volcanic rocks o f the Lachlan Fold Belt are
regionally metamorphosed to a high grade near Bathurst/Kelso (Chan 2003).
Soils
The proposal site is located on two great soil groups, the alluvial soils, which contains the Macquarie soil
landscape west o f Boyd Street, and the non-calcic brown soils, which contains the Bathurst soil landscape
east of Boyd Street (Kovac and Lawrie, 1990) (Figure 6-6).
Alluvial soils (Macquarie soil landscape)
Alluvial soils are those that have not undergone any soil forming processes, and generally occur in the
valley bottoms or flats. These soils can be well drained and provide little physical boundary to plant
growth. The risk of flooding si high where these soils are found.
The key features of the Macquarie soil landscape are:

•

Alluvial plains and terraces with local relief often greater than 10 metres.
Prairie soils are dominant on the floodplains. Earthy loarns, siliceous sands and loams, and blocky
earths are also present.
Slopes are level to three per cent.

•

Low to moderate erosion hazard.

•
•
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Non-calcic brown soils (Bathurst soil landscape)
Non-calcic brown soils occur on slopes of undulating to rolling hills around Bathurst. Topsoils
are massive or weakly structured. pH si usually neutral but of low fertility.

a

The key features of the Bathurst soil landscape are:
•

Contains Bathurst granite.

•

Undulating to rolling low hills.
Relief 30-70 metres.

•
•
•
•

Slopes 2-15 per cent.
Non-calcic brown soils and yellow sodic soils, medium to coarse grained.
Moderate to high erosion hazard.

Salinity
Salinity levels are affected by a number of factors, including the movement o f both soils and
water in the landscape, vegetation removal, increased surface runoff on saline soils and
interruptions to groundwater flows. The occurrence and extent o f urban salinity in Kelso and
the wider Bathurst LGA has not been widely investigated to date. Bathurst Regional Council
with the Central West Salinity and Water Quality Alliance are currently preparing a Salinity
Landscape Study.
Acid sulfate soils (ASS)
A search o f the Australian Soil Resource Information System database undertaken in September
201 I revealed no known occurrences of ASS in the majority of the proposal site. The western
section of the proposal site contains an extremely low probability of occurrence of ASS
(Australian Soil Resource Information System 20 I 1) (Figure 6-6).
Contaminated land
A desktop search of the NSW Contaminated Lands database undertaken in September 2011
indicated that there are no records o f known contaminated sites at Kelso (OEH 2011).
However, there are two service station sites with potential to be contaminated currently being
assessed by OEH/EPA. The two service stations along the proposal site are:
•
•

I7 Great Western Highway on the corner of Stockland Drive (Caltex)
63 Great Western Highway, 200 metres east o f Boyd Street (BP).

While there are no known cases of contaminated land in the Kelso area, the southern side of
the highway is mostly industrial in nature and there is potential for contaminated land to occur
due to present and past uses. Service stations and mechanics are some o f the businesses that
operate along the highway which are potential sources of hydrocarbon pollution.
Due to the age of the structure, Boyd Creek bridge could potentially contain lead which may
impact the receiving environment should any works be undertaken on this structure.
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Water quality

I

Raglan Creek runs north to south east o f Stockland Drive. Boyd Creek, a tributary of Raglan
Creek running west to east, si ephemeral in the vicinity of the proposal and was dry or had low
i January, March and September 201 I. Water quality
flows at the time of site inspections n
information for Raglan and Boyd creeks is not available. However, water quality data for the
Macquarie River si published in the Bathurst Regional Council's State of Environment Reports.
According to this data, water quality in the Macquarie River and associated watercourses can
vary from poor to good, and are likely t o be impacted by stormwater runoff, rural farming
activities, urban land use (including industrial land use) and road runoff (BRC 2005, 2010).
Considering the industrial nature of Kelso, water quality at the proposal site si likely to be poor
due to the close proximity of potential sources of pollutants.
Visual observations undertaken during site inspections indicated that water quality in the creeks
was very poor with high levels of sedimentation, algal growth and litter. However, Bathurst
Regional Council in conjunction with Central West Catchment Management Authority
(CWCMA), Australian Conservation Volunteers, Kelso High School Water Watch Team,
Department o f Education
- TAFE NSW, Charles Sturt University, CA (Pacific) and private

landowners have been working together to transform specific sections of Raglan Creek
Boyd Creek as part of a comprehensive program designed to improve its visual amenity
environmental function, including water quality. These have involved the removal of willows
the planting o f riparian vegetation to consolidate the banks to prevent erosion

and

and
and
and

sedimentation.
No data was available regarding groundwater quality.

1

6.4.2

Potential impacts

Construction impacts
A preliminary erosion and sedimentation assessment was undertaken for the proposal in
accordance with the then RTA Erosion and Sedimentation Risk Assessment Procedure (RTA
2004). The assessment concluded that the proposal is considered to be at high hsk of erosion
and sedimentation. This is due to the erosion hazard of the land, site constraints limiting the
placement o f erosion controls and the relocation of a section o f Boyd Creek and its tributary.
A 460 metre long section of Boyd Creek and an unnamed tributary would need to be
relocated 30 metres to the south at the western end of the proposal (refer to chapter 3 for
description o f works and Figure 6-5). It is likely that the new relocated creek line would be
excavated off line first with the excavated material used to reclaim the existing creek line. As
excavations would be undertaken in close proximity to Boyd Creek and its tributary there si a

I

high risk o f water quality impacts through erosion and sedimentation.
In addition, during construction, several activities have the potential to expose soils. These
include vegetation removal and grubbing processes primarily undertaken during the initial stages
o f works. Large areas of exposed soil have the potential to be eroded through wind and water
leading t o loss o f topsoils and potential sedimentation of surrounding land and drainage lines,
particularly areas adjacent to the existing carriageway where stands of vegetation are present.
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Vegetation removal around Boyd Creek has the potential to cause sedimentation o f waterways
through the destabilisation of the existing creek banks. This is more likely at the location of the
proposed bridge during the demolition o f the existing bridge and construction o f the new
bridge. This si in addition to culvert works at Littleboume Street and near Ashworth Drive.
Major vegetation removal would be required for 250 metres downstream o f the culvert located
160 metres west o f Ashworth Drive. This section of Boyd Creek si currently overgrown with
weeds including Willows and the creek has undergone extensive siltation. Vegetation removal
would be required in order to gain access to the creek for dredging. The removal of a large
amount of vegetation has the potential to destabilise the banks and create erosion and
sedimentation issues.
Excavation is required along the length o f the proposal, particularly in areas o f carriageway
construction and cut areas. Large quantities of material are required to be excavated and
transported within the proposal site for the purposes of reuse or stockpiling. The proposal
would result in an estimated 45,000 cubic metres of cut material and require 20,000 cubic
metres o f fill material. The highest amount of excavation required is likely to occur at the
eastern end of the site during the relocation of a 460 metre long section of creek line.
However, no major cut or fill embankments would be required and the topography is unlikely
to substantially change as a result of the works.
Areas of soil within the proposal site would be at risk of compaction from the movement of
large machinery such as excavators and trucks. Heavy machinery can disturb the surface o f the
soil which increases the potential for erosion. However, the weight o f machinery can also result
in the compaction of the deeper soil structure and minimise erosion.
The proposed construction activities would 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,
Boyd Creek or Raglan Creek, particularly during high rain events. Spillage o f 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. This would
be more likely to occur during works on the bridge and culverts and during the relocation of a
section o f creek line at Ashworth Drive.
Other activities which would expose soils and potentially cause erosion and sedimentation of
surrounding land, urban areas and drainage lines or waterways include:
•

Temporary creek diversions where culvert works are being undertaken. Diversions, if not
constructed and designed for the identified flow rates of the creeks, particularly during high
run-off events, would have the potential to cause large amounts of sediment laden water.
This would be as a result of diversions overtopping and construction waters entering the
creek systems.

Other high risk activities at culverts would be the installation of scour
protection mechanisms such as rock armouring and gabion baskets, and concreting works.
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I

Both o f these activities have the potential to release sediment laden water and/or concrete

•

n
o
it

the waterway if not managed effectively.

Demolition and construction o f a new Boyd Creek culvert located 160 metres west of
Ashworth Drive (four cell box culvert o f same dimensions as existing, 2.45 metres wide by
2.5 metre high). The entire area around the new culvert would be excavated to bed level
causing a high erosion risk during excavation works. Scour protection works would also
require excavation of the bed and embankments for a distance o f 20 metres upstream and
downstream o f the works.

•

Extension o f existing culvert at Boyd Creek under Littlebourne Street. Two additional box
culverts o f the same dimensions o f the two existing (2.94 metre wide and 2.38 metre high)
would be required. This upgrade would require channel widening about 20 metres
upstream and downstream. Scour protection works would also require excavation of the
bed and embankments for a distance of about 30 metres upstream and downstream of
the works. These activities have high erosion risk during excavation works.

•

1

Demolition and construction o f new Boyd Creek bridge. The demolition of the existing
bridge, piling activities and concreting works would be the highest risk activities. Piling
works have the potential to cause sedimentation of the waterway in addition to release of
piling lubricants, leading to pollution. However, the bridge abutments would be set back
from the creek, minimising the risk o f sediment, concrete or other construction materials
entering Boyd Creek.

•

Vehicle movements driving off-road and transporting dirt and mud onto nearby sealed

•

Stockpiling and rehabilitation of temporary stockpiles.

•

roads.
Landscaping.

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 o f water bodies from increasing turbidity.

•

Reduction in channel habitat from sediment deposition.

•

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

•

Introduction o f gross pollutants entering receiving creeks.

•

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

Potential impacts on soils si likely to be moderate to high however, it would be localised.
Stabilisation and revegetation would act to decrease the potential impacts. In addition,
mitigation measures, including the implementation of erosion and sediment controls, would be

G r e a t W e s t e r n Highway Upgrade, Kelso
Review of Environmental Factors

119

implemented as outlined in section 6.4.3.
Construction o f temporary sediment basins would be required during the proposed works.
Their number and locations are not known at this stage and would need to be further
investigated during detailed design.
Captured stormwater and infiltrating groundwater would fill sedimentation controls and pool in
low lying areas o f construction formations and excavations. These areas would be dewatered to
maintain the effectiveness o f sedimentation controls and to ensure formations and excavations
are not adversely affected by long periods o f inundation. Dewatering activities have the
potential to impact the surrounding environment if not adequately managed.
Contamination
Soils may also contain contaminants o f concern to human health (eg t o workers and people
occupying the land in the vicinity of the site during excavation works). While there are no
registered contaminated sites within the proposal footprint, there are two service stations
adjacent t o the proposal as well as industrial land uses. As such, there is potential t o encounter
areas o f contamination during construction. In addition to causing an erosion risk, there si also a
potential for mixing topsoils with sub soils and therefore mixing suitable and unsuitable material
or contaminated material. This can lead to materials that would have ordinarily been reused
being rendered as waste. Disturbance o f contaminated soils can also lead t o water quality
impacts o f drainage lines and waterways.
Due to the industrial land use in the locality, the sediments located in the creek lines have the
potential t o be contaminated. Dredging would need to be undertaken downstream and
upstream o f the culvert 160 metres west o f Ashworth Drive which has the potential t o disturb
contaminated sediments.
Construction activities including the demolition o f the existing bridge could introduce additional
materials t o the local waterways, particularly during high rain events. Contaminants could
include rubbish and demolition materials, and fuel or chemicals from accidental spills. The
bridge, due to its age, could also contain lead paint which may contaminate the environment
and be o f concern t o human health if not adequately managed. A small floating platform or
plastic sheeting would be used to capture any debris from bridge construction or demolition
that may fall into Boyd Creek. Adequate containment measures would be required in the event
contaminants such as lead are located on the existing bridge.
Construction works at the western end o f the proposal would involve minor soil disturbance
and earthworks. This disturbance would be restricted to the road easement, which has
previously been built up above the floodplain. Potential impacts to acid sulphate soils in an area
o f low probability would be minor.
Groundwater
No data on groundwater characteristics is available for the proposal site. Construction would
be mostly undertaken on existing pavement and no deep excavations likely would be required.
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Boring would be required for the proposed bridge over Boyd Creek which may impact
groundwater. Impacts are anticipated to be minor.
Operational impacts
A 460 metre long section of Boyd Creek and its tributary would need to be relocated around
30 metres to the south (Appendix A). As a result, a new section of creek line around 480
metres long would need to be created and the existing 460 metre long section of creek line
would be reclaimed to allow the upgrade of the Great Western Highway. The relocated
section of creek line would need to be adequately stabilised to avoid potential scouring and
sedimentation during operation, especially during the early stages where creek banks would be
more prone to scouring.
Another option being considered is the piping of this section of creek. Potential for scouring
would be minimised as a result of this option.
A 250 metre section of Boyd Creek downstream of the culvert located 160 metres west of
Ashworth Drive would need to be dredged. This would require the removal of the majority of
the vegetation along the banks and within the waterway. Vegetation si mostly composed of
weedy species including Willows. The creek would be more prone to scouring following
vegetation removal and would need to be adequately stabilised and protected during operation
o f the proposal.
Once areas that would be disturbed by construction have undergone rehabilitation works, the
risk of erosion described above would be minimised. The culverts would be designed and
would incorporate features to minimise potential scouring of the banks of waterways as
described in chapter 3. Scour protection measures have been incorporated in the concept
design and would be further investigated during detailed design.
Maintenance activities during operation that could disturb soils and landforms are clearing of
culverts and table drains, and vegetation management including slashing. The use o f vehicles
during maintenance may result in a spill of chemicals or fuels. Potential for impacts during
maintenance would be minimised by adherence to relevant RMS specifications.

I
I

Operation o f the proposal si not anticipated to involve any works which would impact on water
quality. The use of vehicles during maintenance may result in a spill of chemicals or fuels,
however, the risk of this occurring si low. The proposal would improve road safety on the
Great Western Highway within the proposal site and the potential for vehicle accidents would
be reduced. If a vehicle accident were to occur within the proposal site, there si potential for
the fuels and chemicals to impact on the water quality of Boyd Creek, Raglan Creek and their
tributaries.
Stormwater runoff from the road may also impact on receiving environments. Road use leads
to build up o f contaminants (such as heavy metals, rubber and hydrocarbons) on road surfaces,
median areas and roadside corridors. During rain events, depending on their physical and
chemical properties, these contaminants can be transported by road run-off into surrounding
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ft si considered likely that water quality in the Macquarie River and associated
watercourses are already highly impacted by stormwater runoff, rural farming activities, urban
land use (including industrial land use) and road runoff. The proposal has the potential to further
increase impacts to water quality from pollutants and runoff from the increased road pavement
water bodies.

surface. Road runoff would be managed through kerbs and drains and scuppers at the bridge.

I

It si not anticipated that operational activities would disturb acid sulfate soils.
6.4.3 Safeguards and management measures
Design stage
Detailed design of the bridge and culverts would include measures to minimise potential
•
scouring of banks.
•

Scour protection devices would be installed where required to reduce flow velocity and
potential scouring and sedimentation of existing natural channels and vegetation. Detailed
design would consider soft options in the first instance. However, if this is not possible,

•

hard scour protection, for example energy dissipaters, would be used.
The number, size and location of possible temporary sedimentation basins would be
determined during detailed design in consultation with RMS' Senior Environmental Officer

•

who would determine whether an additional environmental impact assessment is required.
A soil conservationist from the RMS Erosion, Sedimentation and Soil Conservation
Consultancy Services Register would be engaged during detailed design to develop an
Erosion and Sedimentation Management Report which would inform the Soils and Water
Management Plan. The soil conservationist would consider (at a minimum):
Proposed staging plans for the project to ensure appropriate erosion and sediment
o
o
o
o
o
o

control si possible.
The likely run-off from each road sub-catchment.
Diversion of up-slope water around the site.
The direction of run-off and drainage points during each stage of construction.
The number, locations and sizing of possible temporary sediment basins.
Requirements for erosion and sediment controls during construction according to the
guidelines set out in N S W Soils and Construction — Managing Urban Stormwater

Volume I "the Blue Book"(Landcom, 2004) and Volume 2: Main Road Construction
(DECC, 2008).
•

The bridge would be tested for contamination (eg lead) prior to demolition. Should
contaminants be present appropriate methods would be detailed in a work method
statement (WMS) to ensure demolition is undertaken according to relevant guidelines for
the particular contaminant(s).

•

The sediments in the creek line that would be dredged would be tested for contaminants.
Should contaminants be present appropriate methods would be detailed in the WMS to
ensure dredging and storage/disposal of dredging material si undertaken according to
relevant guidelines for the particular contaminant(s).
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1

1

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 Code o f Practice for
Water Management (1999), the then RTA Erosion and Sedimentation Procedure (2009)
and incorporate specifications outlined in the N S W Soils and Construction — Managing
Urban StormwaterVolume 1 the Blue Book"(Landcom, 2004) and Volume 2: Main Road
Construction (DECC, 2008).
•

The SWMP would include:
o
o
o

An erosion and sedimentation control plan (ESCP).
Identification of areas requiring management controls.

A maintenance schedule for on-going maintenance of temporary and permanent
sedimentation controls (if determined as being required during detailed design).
The SWMP would be reviewed by RMS' Senior Environmental Officer, Western Region
prior to commencement of works.
•

The ESCP would include:
o
o
o
o

Staged plans for the creek diversion works.
Staged plans for the demolition and construction of the bridge.
Staged plans for the relocation of the creek line south o f Ashworth Drive intersection.
Staged plans for dredging works upstream of the culvert 160 metres west of

•

Ashworth Drive.
The
provisions for prompt completion of works relating to drainage and sediment
o
control to minimise exposure time of disturbed areas.
The provision of sediment and filter traps in advance of and in conjunction with
o
earthworks operations, to prevent sediment laden run-off leaving the site.
The methodology for the demolition of the existing Boyd Creek bridge would be further

•

refined during detailed design to minimise impacts on Boyd Creek.
A procedure would be prepared for dewatering activities

in

accordance with

Environmental Management o f Construction Site Dewatering (RTA 2011). The procedure
would include but not be limited to:

1
I

o
o
o
o
o
o
o
o

A map showing areas of the proposal that would require dewatering.
Detailed description and justification of all selected dewatering methods.
Description of onsite water reuse requirements.
A map showing proposed discharge locations for any offsite discharge.
Design requirements for each offsite discharge location to prevent erosion.
Water quality objectives relevant to the type of dewatering activity.
Description of the water quality treatment techniques to be used.
Water sampling and testing regime to validate water quality prior to and (if required)
during dewatering.

•

Proposed monitoring and supervision regime.
o
W o r k method statements (WMS) would be prepared for high risk activities, including but
not limited to, the relocation or piping of the creek line south of Ashworth Drive
intersection; the culvert works 160 metres west of Ashworth Drive, including dredging

1
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upstream of culvert; the culvert works at Littlebourne Street; and demolition and
construction of Boyd Creek bridge. The WMS would include, but not be limited to, the
following:
o
o

Description of works/activities including machinery.
Outline of the sequence of the works/activities, notably creek diversion works and any
dewatering requirements in accordance with the Environmental Management of
Construction Site Dewatering (RTA 20 I I).

o

An environmental risk assessment to determine potential risks to discrete work
elements or activities likely to affect the environment or residents.

o

A map indicating the locations o f likely potential environmental impacts.
Evaluation of methods to reduce environmental risks.
Mitigation measures to reduce environmental risks.

o
o
o
o
•

A process for assessing the performance of the implemented mitigation measures.
A process for resolving environmental issues and conflicts.

Emergency procedures for chemical spills and other potential emergency incidents.
o
The WMS would be forwarded by the Project Manager to the Senior Environmental
Officer, Western Region for review and approval prior to commencement o f works.

•

A site stabilisation plan would be prepared as part of the CEMP. The plan would include
but not be limited to the following:
o
o
o
o
o
o

Identification and mapping of areas along the length o f the proposal requiring
stabilisation.
Risk assessment for disturbed areas and stockpiles.
Detailed methods for stabilisation.
Develop a monitoring program for the stabilised areas.
Develop a process for determining the success of stabilised areas or methods.
Develop a process for identifying additional stabilisation methods.
All high risk areas would be stabilised within two weeks. This would include as
•
minimum all creek works.

All medium risk areas would be stabilised within one month
Testing for contaminated materials would be undertaken at the proposed excavation areas
adjacent to the service stations and any other industrial sites with potential for
•

•

contamination to occur. Should contaminated material be found, then a procedure would
be developed to manage the contaminated material in terms o f rehabilitation
requirements, waste classification and subsequent transport and disposal requirements.
•

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 an emergency response plan.
Emergency spill kits would be kept onsite at all times.

Construction
Erosion and sedimentation
•

Progressive erosion and sediment control plans would be prepared and implemented.
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1

1

•

Sediment and erosion controls (including temporary sedimentation basins) would be
implemented before any construction commences and inspected regularly, particularly after

•

a rainfall event, and maintenance works undertaken as needed.
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.

•

Clearing o f vegetation from riparian areas would use the cut stump method wherever
possible to minimise the potential of erosion of stream banks.

•

Stockpiles would be managed in accordance with the Stockpile Site Management Guideline
(RTA 201 I).

•
•

Batters would be stabilised using appropriate ground cover.
Disturbed surfaces would be compacted or track rolled in anticipation of rain events to
reduce the potential for erosion.

•

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

a

•

Controls would be implemented at entry and exit points to minimise the tracking of soil

I

.

Any material transported onto pavement surfaces would be swept and removed at the

I

.

Native trees around creek lines would be retained where possible to minimise potential

and particulates onto pavement surfaces.
end o f each working day.
erosion impacts.
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•

Construction works would be undertaken in line with RMS' Guideline for Construction
Water Quality Monitoring.

•

The OEH/EPA would be notified of any incidents resulting in environmental harm as per
part 5.7 of the Protection o f the Environment Operations A c t 1997

•

Should a spill occur during construction, the incident emergency spill plan would be
implemented, and the RMS Regional Environmental Officer for the project would be
contacted. Incidents and spills potentially affecting the waterways would also be reported
to the Central West Catchment Management 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.
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.
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•

•

In the event that indications o f 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.
Measures would be put in place to make sure any debris from the demolition of the bridge
is captured prior to reaching the waterway.

6.5

Non-Aboriginal heritage

6.5.1

Methodology

An assessment o f the site was carried out n
i September 2011 by nghheritage. A copy o f the
report is available in Appendix H and a summary si provided below.
6.5.2

History

The settlement o f Kelso si intrinsically linked to the adjacent settlement o f Bathurst, Kelso being
only a few kilometres from Bathurst and separated by the Macquarie River. The early settlers at
Kelso, and the surrounding country, were largely free settlers — migrants from England, Scotland
and Ireland who saw Australia as a land o f opportunity. Governor Macquarie had ordered that
no major buildings were to be erected on the Bathurst side of the river until the land was
properly surveyed. As a consequence, the other side of the river at Kelso would have to be

used. Although the Governor may not have realised it at the time, he was unofficially declaring
the foundation o f Kelso, as this was where the first farmlets were granted and non-government
settlement began. The Macquarie River was to become the division between Bathurst and
Kelso, the government side (Bathurst) (with any officials, soldiers and convicts) and the 'other
side' (Kelso) for free settlers (McRae 2001).
By the 1820's there was a need on the eastern side of the river for inns, blacksmiths, saddlers
and stores, however these would take almost a decade before businesses started to establish
themselves.
After the discovery o f gold in 1851, Kelso became the hub for the thousands o f gold seekers
who headed out to the Turon River, Peel, Wattle Flat, and O'Connell or into Bathurst, though
by the end o f the year the Victorian goldfields were yielding more than those in New South
Wales.
Kelso continued to grow, although at a very slow pace. When the railway arrived at Kelso in
early 1875, there was an increase in road traffic as Bathurst businesses sent their carts and
wagons to collect their freight from Kelso.
Kelso and Bathurst has been subject to a progressive layering o f historic occupations and
activities. Surviving evidence from the earliest periods in the area includes early road alignments
and later modifications, structures and other remnants. Remaining evidence in Kelso represents
both the pre gold rush period (up to 1850) and subsequent 19th Century development. Styles
therefore vary from simple Georgian buildings to larger and more elaborate Victorian buildings.
Major items at Kelso include the Holy Trinity Group (school, church, rectory and cemetery), as
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I

1

well as a group o f simple vernacular commercial buildings along the Great Western Highway.
Other items are scattered throughout the area thus precluding the possibility of establishing a
meaningful conservation area beyond the core. Items in this area include Georgian residences
such as 'Rosemount' and 'Kelsoville', and later Victorian residences such as 'Woolstone' and
'Bells' residence.
6.5.3

Existing environment

The proposal is located in a highly modified environment, which has long been cleared for
grazing land. The land surrounding the proposal supports a variety of uses from grazing in the
south-east through to industrial and commercial to residential in the west. Generally, there is
more commercial and residential development to the north and west of the proposal, and the
road infrastructure through-out reflects this pattern o f development. The Great Western
Highway and its associated corridor are the dominant features of the proposal site.
Heritage listed and unlisted items:

1
1

A search o f existing local, State and National heritage databases for the Kelso area was carried
out prior to a site inspection on 4 January 2011. These included:

•

Australian Heritage database
NSW State Heritage Register

•

NSW State Heritage Inventory

•

National Trust Register
Heritage Schedule (7) of Bathurst LEP
RMS SI70 Heritage and Conservation Register

•

•
•

These items were inspected during the site inspection, in addition to surveying the rest of the
proposal for potential unlisted heritage items. The area surveyed included the frontage along
both sides o f the Great Western Highway and junctions with side roads within the proposal
site. An inventory of the 12 listed and unlisted items is provided below in Table 6-23 and
identified in Figure 6-7, Figure 6-8 and Figure 6-9. All items are found to have local heritage
significance.

1
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Table 6-23 Inventory of listed and unlisted items (Source: nghheritage 20 I I)
Item No.

Item

Location

Listing

Heritage significance

1

'Kelsoville' residence

30 Sydney Road

LEP (interim) 2005 (listing no. I 17)
RNE

As a very important and substantial residence of the early settlement
period o f Kelso, this item is o f local heritage significance.

Part o f the Kelso Conservation Area
(LEP 2005)
2

Dog grooming and pet
produce store (former

48 Sydney Road

LEP (interim) 2005 (listing no. I 16)
Part o f the Kelso Conservation Area
(LEP 2005)

butcher shop)
3

Store (former general store,
newsagency and

4

Store; currently for sale

54 Sydney Road

LEP (interim) 2005 (listing no. I 16)
Part o f the Kelso Conservation Area

58 Sydney Road

LEP (interim) 2005 (listing no. I 16)
RNE
Part of the Kelso Conservation Area

(LEP 2005)

McMenamin's Store)
(former post office)

(LEP 2005)
5

6

This item, as part of the 'post office group' is o f local heritage
significance as an important early example o f a commercial building.

Bill Dando Finer Cars (former
Kelso Police Station)

72 Sydney Road

All Nations Hotel (former);

138 Sydney Road

This item as part of the 'post office group' is of local heritage
significance as an important early example o f a commercial building,
contributing to the streetscape on the GWH at this part o f Kelso.
This item as part o f the post office group' is o f local heritage
significance as an important early example o f a commercial building,
contributing to the streetscape on the GWH at this part of Kelso.

(LEP 2005)

.
Although not currently heritage listed by BRC as an individual local
heritage item, this building is now included within the boundary of
the Kelso Conservation Area and is considered to be of local
heritage significance as a prominent building from the late 19th

LEP (interim) 2005 (listing no. I I 8)

century.
The former inn is a rare building o f its type in Kelso as a mid-19th
century Georgian inn. Although the building was considered in very

Part o f the Kelso Conservation Area

currently part o f GWH
Kitchens

poor condition in recent years, the building now appears in good
condition and the current adaptive re-use o f the building has not
affected its value as an item of local heritage.
67 Sydney Road

Former convent building

7

One o f the earliest surviving buildings on the main road through
Kelso. Has historical significance as a former catholic convent with a
relocated small church as part of the group. The buildings have been

LEP (interim) 2005 (listing no.115)
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Heritage significance
readapted to serve many purposes including residential (BRC
Heritage Inventory 2007).

8

Golden Yan Chinese

51 Sydney Road

Restaurant
9

Residence

43 Sydney Road

Part o f the Kelso Conservation Area

In summary, the item is o f local heritage significance.
Although there are I 2 other listings for terraces in nearby Bathurst,

(LEP 2005)

this building is o f local significance due to its streetscape value and
being a rarity of its type in Kelso.

Part o f the Kelso Conservation Area
(LEP 2005)

Although there are a number of similar heritage listings for cottages
and cottage terraces in nearby Bathurst, this building is of local
significance due to its streetscape value and being a rarity o f its type

Part o f the Kelso Conservation Area
(LEP 2005)

This item is not currently heritage listed, but it is considered that this
early settler cottage is of local significance due to its aesthetic value. It

in Kelso.
I0

Residence

4 I Sydney Road

is a rare and representative example o f its type in the Kelso setting
and now contributes to the Kelso Conservation Area at this location.
II

I2

Kelso Hotel

Residence

LEP (interim) 2005 (listing no. I 14)
Part of the Kelso Conservation Area

The Kelso Hotel remains an item o f important local heritage
significance as it makes a major contribution t o the Kelso setting and

(LEP 2005)

would be one of the more prominent buildings in the conservation
area for Kelso.

1 Lee Street (cnr

Part of the Kelso Conservation Area

GWH)

(LEP 2005)

The brick building at 1 Lee Street is o f local significance and is a good
local example o f a mid-late 19th century building. It has aesthetic and

37 Sydney Road

historical value being an uncommon representative for its type in
Kelso.
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Great Western Highway Upgrade at KelsoarN6
Roundabouts and Signals Option
di
Ill
September 2011
4

Item 1
Kelsoville

Items 2,3.4
Stores

Item 12 1 Lee St

50 metres
Figure 6-7 Location of heritage items. Red line is the proposal site boundary (nghheritage 201 1).
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Figure 6-8 Location of heritage items. Red line depicts the proposal site boundary (nghheritage 201 1).
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Figure 6-9 Location of heritage items. Red line is the proposal site boundary (nghheritage 201 1).
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All other listed items recorded in Kelso from database searches (Appendix H) were located
well outside o f the proposal site and would therefore not be affected by the proposal. These
items are therefore not considered further.
The Kelso Conservation Area si centred on the historic location of the Great Western Highway
where it intersects with Gilmour, Boyd and Lee Streets (Figure 6-10). The Kelso CA is
historically significant because it reflects the nineteenth century development of this important
New South Wales provincial centre. A total o f 10 items are included within the boundary of
the Kelso CA. The two items that are not included within the boundary are the former All
Nations Hotel (item 6) and the former convent building (item 7) that are located further east
along the Great Western Highway. Both of these items are listed as individual local heritage
items.
All items have been assessed as being of local significance under the NSW Heritage Criteria
(refer to Table 6-23 for summary and Appendix H for detailed assessment).

A

1

Item 11

Item 8

3/.5•1

Figure 6-10 Kelso Conservation Area (nghheritage 201 1).

6.5.4

Potential impacts

Impacts to the physical structure of the items and their curtilage have been assessed and are
summarised in Table 6-24. There would be a potential to impact the curtilages of three of the
individual heritage items. These include items at 138 and 67 Great Western Highway (former
All Nations Hotel and convent building) and I Lee Street (residence). In addition, there would
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be a minor potential to impact the Kelso Conservation Area. Statement of Heritage Impacts
were prepared for these heritage items and the conservation area (refer to Appendix H). It was
found that potential heritage impacts as a result of the proposal would not be significant with
the implementation o f adequate safeguards.
In summary:
The proposal would only have minor impacts on the individual heritage items.
•
There
would be no direct impact to the physical fabric of any individual heritage items.
•
Impacts to the curtilages of the individual items are considered minor and would not have
•
impact on the heritage significance o f the items.
•

Potential indirect impacts from vibration to all items could occur but can be avoided
through appropriate safeguards provided in section 6.5.5.

•

The proposal would have no more than a minor impact on the wider Kelso Conservation
Area with the implementation of the urban design principles and objectives identified in
section 6.5.5 of this REF, the essential heritage values of the Kelso Conservation Area
would not be affected by the proposal.
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Table 6-24 Summary o f impacts t o items along the proposal site ( G W H = Great Western Highway)
Item

Listing
LEP (interim)

30 Sydney Road

2005, RNE,

'Kelsoville'

and Kelso

Potential or known Impact to
boundary (curtilage)

Recommendations

Significance

Potential or known Impact
to fabric

Local

No physical impact. This residence

The proposed works would be
located about three metres from the

Management measures
required to avoid

GWH boundary to this item. The
front stone wall (fence) that is part of
the curtilage would not be impacted.

impacts from vibration
during construction.

Heritage

is towards the western end of the
proposal site on the northern side

Conservation

of the GWH. There si already a
dual carriageway at this location and
the design indicates that the road

Area

pavement, kerb and gutter and
footpath would not change.

potential indirect

No other visual impact to the
curtilage.

There is potential for indirect
impacts due to vibration when road
plant equipment si being used
during the construction phase.
2.

LEP (interim)

48 Sydney Road

2005, and

Pet Grooming and

Kelso

produce store
(former butcher

Conservation
Area

shop)

Local

No physical impact. The concept
design indicates that in front of
these shops the footpath would not
have any physical alteration to the
awnings or posts of the building.
Other than some minor line
marking, central median adjustment

No impact from the proposed line
marking, median and drainage

Management measures
required to avoid

adjustment.

potential indirect
impacts from vibration
during construction.

and median drainage adjustment the
dual carriageway would not change
at this location.
There is potential for indirect
impacts due to vibration when road
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Item

Listing

Heritage
Significance

Potential or known Impact
to fabric

Potential or known Impact to
boundary (curtilage)

Recommendations

No impact from the proposed line

Management measures
required to avoid
potential indirect

plant equipment si being used
during the construction phase.
3.

LEP (interim)

54 Sydney Road

2005, and

Store (former

Kelso

general store,
newsagency and

Area

Local

Conservation

No physical impact. The concept
design indicates that in front of
these shops the footpath will not

marking, median and drainage
adjustment.

have any physical alteration to the
awnings or posts of the building.
Other than some minor line

Edward
McMenamin's

impacts from vibration
during construction.

marking, central median adjustment
and median drainage adjustment the

Store)

dual carriageway would not change
at this location.
There si potential for indirect
impacts due to vibration when road
plant equipment si being used
during the construction phase.
4.

LEP (interim)

58 Sydney Road

No further impact from the

2005 & RNE,

No physical impact. The concept
design indicates that in front of

proposed line marking, median and

Management measures
required to avoid

Store; currently for

and Kelso

these linked shops from 48-58

drainage adjustment.

potential indirect

sale (former post

Conservation

GWH, the footpath would not have
any physical alteration to the

office)

Local

Area

impacts from vibration
during construction.

awnings or posts of the building.
Other than some minor line
marking, central median adjustment
136
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Listing
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Heritage
Significance
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Potential or known Impact
to fabric

MI

•

III

IN
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IIII

III

III

Potential or known Impact to
boundary (curtilage)

Recommendations

The original police station did not
include the part of the land near

Management measures
required to avoid

Boyd Street junction and therefore

potential indirect

the land to be acquired si not
considered to be part of the historic
curtilage.

impacts from vibration

and median drainage adjustment the
dual carriageway would not change
at this location.
The eaves of the 'Post Office
Group' of items are about 0.5
metre from the existing kerb. There
is potential for indirect impacts due
to vibration when road plant
equipment is being used during the
construction phase.
5.
72 Sydney Road

Kelso
Conservation

Bill Dando's Finer

Area

Local

No physical impact. The proposed
realignment of Boyd Street and the
construction of the new intersection

Cars (former Kelso

with the GWH would require

Police Station)

about 400 metre square of
acquisition from the far western end
of the car yard that would not affect

Further assessment is

the former police station building.

There would be no impact to the
curtilage of the old police station

not required as the
proposal and land

There si potential for indirect

building.

acquisition would not
adversely affect the

impacts due to vibration when road
plant equipment si being used

significance o f the
potential heritage item.

during the construction phase.
6.
138 Sydney Road

LEP (interim)
2005
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Local

during construction.

The front verandah of this heritage
item encroaches into the road

To make up the difference in ground
levels, a retaining wall of up to one

Statement of Heritage
Impact undertaken
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Item

Listing

Heritage
Significance

All Nations Hotel
(former); currently
part o f GWH
Kitchens

Potential or known Impact
to fabric

Potential or known Impact to
boundary (curtilage)

Recommendations

reserve by about 1.2 metres. The
concept road design has avoided
having any physical impact on this

metre si proposed at this location.
This would require some loss (up to
three metres) on the southern

(refer to Appendix H).

building other than formalising the
footpath at the front. The proposed

(GWH) curtilage along the full length
of the front o f the building.

new footpath and verge has been
reduced to three metres (from

The formalised footpath would also

about four metres) to avoid any
direct physical impact on the
building. The proposed retaining

be about one metre closer to the
heritage listed building than the
existing path.

wall would not impact directly on
the building.
There is potential for indirect
impacts due to vibration when road
plant equipment is being used
during the construction phase.
7.

LEP (interim)

67 Sydney Road

2005

Local

Former convent

The proposed footpath at the front
of this item would be about two
metres narrower than the existing
and flatter. It si anticipated from the

building

design that a retaining wall (600-700
millimetres high) would need to be
constructed along the highway
frontage with access steps at the
pedestrian gate. The driveway

Although the proposed retaining wall

Statement of Heritage

and steps would allow the proposed
new footpath to function as intended

Impact undertaken
(refer to Appendix H).

without any direct impact on the
residence, there would be a likely
indirect visual impact on the front
curtilage o f the item from the close
proximity of the proposed works.

would also need to be regraded
138
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NI
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III

NI
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III

Potential or known Impact to
boundary (curtilage)

Recommendations

No impact

Management measures
required to avoid

into the property. There would be
no direct impact to the building
fabric.
There si potential for indirect
impacts due to vibration when road
plant equipment is being used
during the construction phase.
8.

Kelso

51 Sydney Road

Conservation

Golden Yan
Chinese Restaurant

Area

Local

No physical impact. Whilst the
pavement, kerb and gutter would
be replaced at this location, the
footpath levels along the property

potential indirect
impacts from vibration
during construction.

boundary would remain the same.
There is potential for indirect
impacts due to vibration when road
plant equipment si being used
during the construction phase.
9.

Kelso

43 Sydney Road

Conservation

Cottage Residence

Area

Local

No physical impact. The pavement,
kerb and gutter would change to a

No impact

Management measures
required to avoid

minor degree, however, the
footpath levels along the property

potential indirect
impacts from vibration

boundaries would remain the same.
In addition, the GWH is already

during construction.

dual carriageway at this location.
There is potential for indirect
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011

Item

Listing

Heritage
Significance

Potential or known Impact
to fabric

Potential or known Impact to
boundary (curtilage)

Recommendations

No impact

Management measures
required to avoid

impacts due to vibration when road
plant equipment is being used
during the construction phase.
I 0.

Kelso

41 Sydney Road
Cottage Residence

Area

Local

Conservation

No physical impact. The pavement
and kerb and gutter would change
to a minor degree, but the footpath

potential indirect

levels along the property
boundaries would remain the same.
In addition, the GWH is already
duplicated at this location.

impacts from vibration
during construction.

There is potential for indirect
impacts due to vibration when road
plant equipment si being used
during the construction phase.
II

LEP

(interim)

Local

Conservation

No direct impacts. The hotel is built No
impact from
the
road
boundary.
alterations
In
to the
up to
reserve
front of the hotel the footpath footpath.
would not have any physical

Area

alteration. The GWH

.
37 Sydney Road

2005,

Kelso Hotel

Kelso

and

the
minor
median and

Management measures
required
avoid
to
potential
indirect
impacts from vibration

is already

during construction.

duplicated at this location. Other
new line marking, central

than

median
drainage

adjustment

and

adjustment,

the

median
GWH

would not have any more than
minor alterations at this location.
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Potential or known Impact
to fabric

III

MI

NI

III

Potential or known Impact t o
boundary (curtilage)

NI

NI

NI

Recommendations

The eaves and posts to the
verandah of the hotel are about 2.5
metres from the existing kerb.
There si potential for indirect
impacts due to vibration when road
plant equipment si being used
during the construction phase.
I 2.

Kelso

I Lee Street (cnr
GWH)

Conservation

Local

Area

Residence

Whilst the adjoining disused Service Part o f the acquisition required for Statement o f Heritage
undertaken
Station/Used Car Yard (fronting the the works would be within the Impact
GWH)
would
have
some boundary of this item (about an area (refer to Appendix H).
acquisition from its frontage, the 15 metres long and 3.5 metres wide).
building would not be directly This has potential for indirect visual
impacts to the significance o f the
impacted.
There

si

potential

for

indirect

impacts due to vibration when road
plant equipment si being used

item as the proposal would bring the
edge of the GWH nearer to the
building by 3.5 metres.

during the construction phase.
Kelso Conservation

LEP

Area

2005

(interim)

Local

As mentioned, a section of the
Kelso Conservation Area si within

Whilst not having any impact on the
building fabric, there si potential to

Statement of Heritage

undertaken
Impact
the proposal site. However, there impact on the setting and character (refer to Appendix H).
would be no impact to the building of the conservation area.
fabric of heritage items within the
conservation area.
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III

A section 60 permit would not be required from the NSW Heritage Council as there are no
listed items on the State Heritage Register located within the vicinity o f the study area. Nor are
there any items affected on the National or Commonwealth Heritage Lists; therefore consent
under the Commonwealth's EPBC Act si not required.
6.5.5

Safeguards and management measures

Detailed design
•

RMS would endeavour to further minimise any impacts to identified heritage items during
the detailed design.

•

Should the proposal be altered in a way to potentially impact further on any identified
items of heritage significance, further assessment would be undertaken.

Pre-construction
•

A heritage management plan would be prepared as part of the CEMP. The plan would
include, but not be limited to the following:
o Sensitive areas mapped which clearly identifies the items and exclusions zones.
o Mitigation measures to avoid risk of harm including dilapidation surveys.
o Process to communicate heritage management and mitigations measures, risk and
responsibilities through environmental awareness training.

Construction
•

Dilapidation surveys would be undertaken for all heritage buildings prior and after
construction on heritage items along the proposal. Should these buildings be considered
more susceptible to vibration, reduced vibration criteria levels may be applicable and
subsequently adopted during the selection process for suitable equipment to be used in

•

•

•
•

the vicinity o f these buildings.
The planting o f local native species should be considered to soften the appearance o f the
construction o f new elements such as paths, retaining walls, steps and areas of minor
cut/fill.
Where small retaining walls are required along property frontages a consistency in
treatment would be implemented to emphasise the strength and character o f the
streetscape.
All construction personnel would undertake a heritage induction prior to construction
works commencing.
If non-Aboriginal heritage items are uncovered during the works, all works in the vicinity of
the find must cease and the Senior Regional Environmental Officer contacted immediately.
Works in the vicinity of the find must not re-commence until clearance has been received
from those RMS officers and the Office o f Environment and Heritage. The unexpected
finds procedure (RTA 2011) would be implemented including formal heritage impact
assessments undertaken where required and management plans developed.

6.6

Biodiversity

An ecological assessment (aquatic and terrestrial) was carried out in January 2012 by
nghenvironmental. Site surveys were undertaken on 5 — 6 January, 31 March and 13
— 14
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September 2011. A copy of the report is available which details flora and fauna survey
methodologies and results (refer to Appendix 1). A summary si provided below.
Methodology

6.6.1

For the purposes of the ecology assessment, the proposal site was defined as the area to be
directly affected by the proposal. The study area was defined as the proposal site and any
additional areas that are likely to be affected by the proposal, either directly or indirectly (Figure
6-1 I).
The study area which was surveyed included the following:
The road reserve (around 10 metres from the road edge) along the 2.4 kilometre length
•
o f the Great Western Highway.
•

The road reserve (around 10 metres from the road edge) along 80 metres of Littlebourne
Street.

•

An 80 metre by 130 metre area of sports field opposite Stockland Drive, adjacent to the
Great Western Highway.

•

The three locations where Boyd Creek crosses the proposal site, which are:
Crossing 1 — Under the Great Western Highway 160 metres west o f Ashworth
o
Drive. The area surveyed included 300 metres downstream (north) of the crossing

o

and about 200 metres upstream of this crossing to crossing IA over a width o f about
15 metres.
Crossing 1 A — Proposed culvert opposite Ashworth Drive at the realigned creek

crossing the side road at the proposed roundabout. The upstream survey included a
50 metre section of Boyd Creek (flowing from the south) and a 400 metre reach of
an unnamed tributary which runs parallel to the Great Western Highway and meets
Boyd Creek at Ashworth Drive (refer to Figure 6-11) over a width of about 15
metres. A culvert opens onto the unnamed tributary opposite Ashworth Drive (near
proposed roundabout). It is likely this culvert si a stormwater opening. The unnamed

o

o

tributary appears to have been previously realigned (GHD 2011) and runs parallel to
the Great Western Highway, around 12 metres from the road.
Crossing 2 — At the Great Western Highway between Littleboume Street and Pat

O'Leary Drive. The area surveyed included 100 metres upstream (north) and
downstream (south) of this crossing over a width of about 15 metres either side of
the creek.
Crossing 3 — Under Littlebourne Street, 80 metres south o f the intersection of

Littlebourne Street and the Great Western Highway. The area surveyed included 100
metres upstream (east) and downstream (west) o f the crossing over a width of about
15 metres either side of the creek.

•

•

Raglan Creek (crossing 4), 50 metres upstream (south) and downstream (north) of the
Great Western Highway crossing. Though no works are proposed at Raglan Creek, there
is potential for indirect impacts to this creek from construction in nearby areas.
Proposed compound site southwest o f crossing I.
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Figure 6-1 1 Study area and features (nghenvironmental 201 1)
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Database searches
Database searches were undertaken for records of Commonwealth and State listed threatened
species, populations and ecological communities. Searches were conducted on 4 January 201 I
and updated on 6 October 2011 and included the following:
•
•

The Office of Environment and Heritage (OEH) wildlife atlas data records within a 10
kilometres radius of the proposal site.
TSC listed threatened species known or predicted to occur in the Bathurst catchment
management authority (CMA) sub-region
(www.threatenedspecies.environmentnsw.gov.au).

•

Atlas o f living Australia aquatic records within a 10 kilometre radius o f the site.
EPBC Act protected matters search tool for items with potential to occur within a 10
kilometre radius of the site.
DPI noxious weed database for declared noxious weeds occurring in the Bathurst regional

•

local government area (LGA).
DPI records viewer for species occurring within the Bathurst regional LGA.

•
•

6.6.2

Existing environment

Flora and vegetation communities
Background searches identified that the following endangered ecological communities (EEC)
had the potential to occur within the study area:
•

•
•

White Box-Yellow Box-Blakely's Red Gum Grassy Woodland and Derived Native
Grassland (EEC TSC Act; Critically Endangered Ecological Community (CEEC) - EPBC
Act)
Natural Temperate Grassland of the Southern Tablelands (EEC - TSC Act; EEC - EPBC
Act)
Tableland Basalt Forest in the Sydney Basin and South Eastern Highlands Bioregions (EEC -

TSC Act)

1

No vegetation found on site was found to conform to any o f the community descriptions of the
above EEC's. The study area si comprised of a highly modified landscape where the original
vegetation condition si no longer present. The vegetation community found in the study area
was found to be highly disturbed due to previous clearing for road infrastructure, commercial
business and residential dwellings, plantings of native species, weed infestations and illegal
dumping o f plant material. Three vegetation types were recorded within the study area. These
are described below and illustrated in Figure 6-12 and Figure 6-13.
Planted urban trees and slashed road reserve
This vegetation type si present about I 0 metres either side o f the road for the entire length of
the proposal site. The vegetation type consists of a variety of planted exotic trees with a mown
or slashed grass understory. All plantings have occurred in a heavily modified landscape and are
located within close proximity o f hard surfaces such as roads and footpaths. The plantings are
considered ornamental for the purposes of beautifying the street-scape. A small number of
Australian native trees are found amongst the ornamental plantings. However, these species are
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not naturally occurring on site and would have been planted in the past (with the exception of
one mature Yellow Box (Eucalyptus melliodora).
Typical planted street trees on site include mostly mature trees such as English Elms (Ulmus
procera), Liquidambar (Liquidambar styracillua) Ash (Fraxinus sp.), Hawthorn (Crataegus sp.),
Crab-apple (Ma/us sp.), White Cedar (Melia azedarach) and Lombardy Poplar (Populus nigra).
Planted eucalyptus observed include Candlebark (Eucalyptus rubida subsp. rubida), Mugga
Ironbark (E sideroxylon), Yellow Gum (E leucoxylon) and Yellow Box (E melliodora).
Disturbed agricultural grazing lands
The cleared areas adjacent to Boyd Creek/unnamed tributary (crossings I and I A) and the
compound site area comprised of exotic and native grasses on heavily disturbed agricultural
grazing lands. Common species included Tussock Rush (luncus sp.), Couch (Cynodon sp.),
Paspalum (Paspalum dilatatum), Brome (Bromus sp.), Stink Grass (Eragrostis cilianensis),
Windmill Grass (Chloris truncata) and Perennial Ryegrass (Lolium perenne).

1

Disturbed Riparian zones
Crossing I Boyd Creek
Vegetation growing at sites I and IA was found to be highly disturbed and dominated by weed
species. High in-stream vegetation disturbances are evident by cattle footprints bank erosion,
and cut Willow tree stumps. The dominant vegetation in the agricultural lands includes the
occasional Lombardy Poplar (F'opulus nigra), seedling Willow (Salix sp.), African Box-thorn
(Lycium ferocissimum) and Blackberry (Rubus fruticosus sp. agg). Exotic grasses dominated the
agricultural lands understory with Phalaris (Phalaris aquatica), Cocksfoot (Dactylis glomerata),
Ryegrass (Lo//urn perenne) and Speargrass (Austrostipa sp.). A number of herbaceous weeds
also occurred, including Fennel (Foeniculum vulgare) Patterson's Curse (Echium plantagineum),
Plantain

(Plantago lanceolata), Scarlet Pimpemel

(Anagallis arvensis)

and Wire Weed

(Polygonum aviculare). Riparian vegetation included Umbrella Grass (Cyperus eragrostis),
Tussock Rush (luncus sp.), Common Reed (Phragmites aus-tralis), Cumbungi ( Typha onentalis),
Curled Dock (Rumex crispus), Paspalum (Paspalum distichum), Australian Brookelime (Gratiola
peruviana), Common Buttercup (Ranunculus lappaceus), Knotweed (Persicana decipiens) and

1

Blackberry.
Downstream the creek was found to be infested with thick growths o f Willow and Blackberry
growing on the creek banks and extending down to the waterline. Trailing weeds include Blue
Periwinkle ( Vinca major), Clevers (Gal/um apanne) and Creeping Speadwell ( Veronica persica).
Additional common species include an abundance of Common Buttercup, Curled Dock,
Phalaris and fleabane (Conyza sp.). One floating aquatic weed Red Azolla (Azolla filiculoides)
was observed in low abundance.
Crossing 2 Boyd Creek
Vegetation growing in crossing 2 was found to be highly disturbed and dominated by weed
species. Willows, Black Locust (Robinia pseudoacacia), Wild Apples (Ma/us sp.) and Blackberries
dominated the creekline on the upstream side. The understorey was dominated by Gallium,
Curled Dock, Phalaris and the occasional Broad-leaved Privet (Ligus-trum lucidum). African
Box-thorn commonly occurred on the upper banks of the western side.
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1
1

Recent clearing o f vegetation had occurred on the downstream side of the creek line, where
vegetation has been removed from the eastern bank and replaced with course mulch. The
western bank, however, was not cleared and was dominated by a dense growth o f Blackberry
and Willow. On the upper banks, grasses and herbaceous weeds dominated and included
Paspalum, Stink Grass (Eragrostis cilianensis), Kikuyu (Pennisetum clandestinum), Brame Grasses
(Bromus sp.), Lucerne (Medicago sativa), Blue Heliotrope (Heliotropium amplexiCaule) and
Blackberry Nightshade (Solanum nigrum). In stream vegetation was restricted to Common
Reed and Cumbungi further downstream.
Crossing 3 Boyd Creek
Crossing 3 was found to have high levels o f disturbance and weed infestation. Willows were the
dominant species growing on the upstream side. The banks of the creek were found to have
dense growth o f Phalaris and Cocksfoot grasses with Blackberry occurring less frequently.
Gallium and Curled dock were common with Common Reed, Cumbungi and Common
Buttercup growing in-stream.
The downstream side has had extensive Willow tree removal evident by remaining stumps and
fallen timber left in the creekline. With the removal o f Willows, the dominant vegetation was
Curled Dock, Australian Brooklime and Knotweed with the occasional Willow sapling. The
upper banks were sparsely vegetated with rosette groundcover weeds including Crowfoot
(Erodium sp), Dandelion (Taraxacum officinale), Spear Thistle (Or-slum vulgare), Plantain and
Patterson's Curse.

1

Crossing 4 Raglan Creek
The landscape adjacent to crossing 4 was found to have extensive vegetation clearing for
recreational parks and agricultural lands. The upstream side o f the creek was flanked by cleared
agricultural lands that were densely populated by African Love Grass (Eragrostis curvula),
Phalaris, Curled Dock, Paspalum, White Clover ( Tnfolium repens) and Wireweed (F'olygonum
aviculare). African Boxthom was commonly found scattered along the upper banks of the creek.
The creek line was dominated by dense Common Reed growth with small areas of Umbrella
Grass, Austral Brookelime, Knotweed and Common Starwort (Callitriche stagnalis).
Downstream vegetation was flanked by recreational parklands that are currently maintained
under mowing and slashing regimes to the creek banks. The creek was dominated by Common
Reed and Cumbungi, with Phalaris, juvenile Willow and Blackberry found on the banks. The
occasional Umbrella Grass, Tussock Rush, and Spike Sedge (Elocharis sp.) were found at the
water's edge.

G r e a t W e s t e r n Highway Upgrade, Kelso
Review of Environmental Factors

147

•

A

1' t
- I,L-..41 " 7•

•

V
A '.3.!.
•Tw.. • ' '''.
• i ' - ,
", -- • J', ' - - '
..
Illi
.. . . •
'•
r. .... — .
e
..
•-. . : . -, A4. ,...i.• mi.
%
,

•
' 6

1•••••

_
.

411

„,.......

.

„,,,,,
* f
.

....
...a

I%
r

x

.

.'iti s .

•••'`r• ''''

I
--#:•116D141)1

/ -

,

'
l i t t.

.....
•r.,,,t

4.

.%,„

,..

...,

.,..,

I

• ... \
•

..•
IF

.
% ! 's
:• ' - .

.

'•

.

..... '.,

'

...

.
• V
i

...- .
,.

.

•'••
:.•‘• '

-

'

'

.

,..1
•

4..

-

lir

..

dPs ‘,.

..

4 • ' .- .1' . -.,,
, ..,--., .74- ,,ltdo

11..
.j.k

h ....,

.

r

!i,
•

..
p,
1.

)

1.
—

"

'

til•

•,.
'

.

it '

'l,

- ..

Study area
Vegetation communities
•

0

50

100

200 Metres

1:7000 @ A4
Ref: Kelso_Veg_Comms_201112130ha

Distrurbed agricultural grazing lands

to"

I I Disturbed riparian zones
•

Planted urban trees and slashed road reserve
Aerial: RTA 2011
Shapefiles: nghenvironmental 2011

Figure 6- 12 Vegetation communities (nghenvironmental 20 I 1)

148

Great Western Highway Upgrade, Kelso
Review of Environmental Factors

NI

IN

NI

11111

NI

N

I

a

NI

M

N

I

NI

III

III

NI

III

NI

NI

NI

NI

1111

III

Ili

III

MI

IIIII

r

Study area
Vegetation communities

0

50

100

IN

III

NI

NI

200 Metres

1:6000 @ A4
Ref: Kelso_Veg_Comms_20111213b
1:31

Distrurbed agricultural grazing lands
111 Disturbed riparian zones
I I I Planted urban trees and slashed road reserve

2

111111,

A

Aerial: RTA 2011
Shapefiles: nghenvironmental 2011

Figure 6-13 Vegetation communities (nghenvironmental 201 1)

Great Western Highway Upgrade, Kelso
Review of Environmental Factors

149

Flora species
A comprehensive list of all flora species observed during the field investigations can be found in
Appendix I. A total of 82 flora species were identified during the field survey. Sixty nine species
(equating to 78 per cent of the identified vegetation) were not naturally occurring (planted) or
were invasive exotic species, with seven o f these species being declared as noxious weeds for
the Upper Macquarie County Council (includes Bathurst Regional area) (Table 6-25). Table
6-26 includes the location and distribution o f the weeds in the study area.
Table 6-25: Status o f noxious weeds recorded during the survey as declared for the
Macquarie County Council LGA (which includes the Bathurst Regional area).
Noxious Weed Class

Control Requirement

African Boxthom

Class 4 - The growth and spread of the plant must be controlled
according to the measures specified in a management plan
published by the local control authority.

Lycium ferocissimum
African Lovegrass

Class 4 - The growth and spread of the plant must be controlled
according to the measures specified in a management plan
published by the local control authority.

Eragrostis curvula
Bathurst Burr

Class 4 The growth and spread of the plant must be controlled
according to the measures specified in a management plan
published by the local control authority and the plant may not be

Xanthium Spinosum

sold, propagated or knowingly distributed.
Class 4 - The growth and spread of the plant must be controlled
according to the measures specified in a management plan
published by the local control authority and the plant may not be

Blackberry
Rubus fruticosus sp. agg

sold, propagated or knowingly distributed
.
This is an all o f NSW declaration.
Columbus Grass
Sorghum x almurn

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

Large-leaf Privet

Class 4

of the plant must be controlled
- The growth and spread
according to the measures specified in a management plan
published by the local control authority.

Ligustnim luodum
Willows

Class 4 - The growth and spread o f the plant must be controlled
according to the measures specified in a management plan
published by the local control authority and the plant may not be

Salix sp.

sold, propagated or knowingly distributed.
Table 6-26: Location and distribution o f weeds in the study area
Section

Description and distribution

Crossing I

African Boxthom- Abundant on the southern side o f the GWH
flanking the creek line scattered along the length o f it.

Boyd Creek near
Ashworth Drive

Blackberry- Abundant either side o f the GWH flanking the creek line
in several locations.
Willow- Abundant within the northern side o f the GWH flanking the
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Section

Description and distribution
creek line.

Crossing 2

African Boxthom- One large patch located on the northern side of
GWH. Patch extends for about five metres.

Boyd Creek between
Pat O'Leary Drive and African Lovegrass- Abundant either side o f the GWH on the road
shoulder near the culverts.
Littlebourne Street
Blackberry- Abundant either side of the GWH flanking the creek line.
Large-leaf Privet- One small patch located adjacent to the creek line
on the northern side o f the GWH. Located beneath the canopy of
Willows.
Columbus Grass- Located adjacent to the culvert guard rail on the
south side o f the GWH.
Willow- Abundant either side of the GWH flanking the creek line.
Crossing 3
Boyd Creek at
Littlebourne Street

African Boxthom- Present on the western side of Littlebourne Street
flanking the creek line.
Blackberry- Present on the eastern side of Littlebourne Street flanking
the creek line.
Willow- Abundant either side of Littlebourne Street flanking the creek
line.

Crossing 4
Raglan Creek

African Boxthom- One large patch and a few scattered individuals
adjacent to the creek line on the southern side of the GWH.
Bathurst Burr- One small individual at the base of the African Boxthom
Patch.
African Lovegrass- Abundant either side of the culvert within 5 -10
metres of the road edge on the southern side of GWH.
Blackberry- One small patch located adjacent to the creek line on the
northern side of the GWH.

I

Willow- One juvenile growing in the channel to the northern side of
GWH.

Threatened species
Wildlife atlas database searches for threatened species listed on the TSC Act revealed six flora
species recorded within 10 kilometre of the site and 10 flora species predicted to occur within
the Bathurst CMA subregion. The EPBC Act protected matters search tool revealed five
threatened flora species predicted to occur within a 10 kilometre radius of the subject site.
Habitat requirements and an assessment of the likelihood of presence for all threatened flora
species can be found in Appendix .I No threatened species or EECs were identified during the
site survey or are considered likely to occur in the study area.
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Terrestrial fauna and habitat
The study area is located on a roadside verge with minimal vegetation and low canopy cover.
The majority of the site si paved or grassed and the remaining is highly disturbed with remnant
or planted native and exotic vegetation. No hollow bearing trees were found within the study
area. Vegetation at the site provides little value as habitat for terrestrial fauna. The surrounding
area si urban and semi-rural and there is no connectivity to any potential wildlife corridors.
The creeks contain habitat for frogs and wading birds. The habitat features o f each creek
crossing and surrounds are as follows:
•

Crossing 1 — sites I and IA are considered to be comparable in terms o f fauna habitat and
are therefore considered as one habitat type. High volumes of fallen timber were present
in the creeks and a small volume in adjacent paddocks. There is very little vegetation on
the banks and in-stream to provide shelter, though some dense grass was present in the
upper northern end of the creek. Severe erosion was visible on the southern side o f the

•

•

crossing largely due to trampling by cattle. Evidence o f rabbits was found along the banks
of IA. Frogs were heard during night surveys. Fauna habitat at this location was very
degraded, disturbed and of low value.
Crossing 2 — This section of Boyd Creek was located adjacent to residential and

commercial buildings and had very few fauna constraints. Some frogs were found in the
creek. Some dense fringing vegetation was found in some sections of the banks of both
sides o f the creek. Common birds were recorded here.
Crossing 3 — This crossing contains small amounts of in-stream vegetation which would

provide some habitat for frogs and wading birds, which were both observed at this
location. The creek banks were highly degraded and mostly clear o f shrubs or trees. The
crossing lies next to industrial/commercial premises providing minimal and very disturbed
fauna habitat.
•

Crossing 4 — Concreted banks and emergent vegetation characterise this section of Raglan
Creek. There was very little vegetation on the creek banks for shelter. Vegetation had died
back in September 2011 from January 201 I.

The culverts and bridge are also potential roosting habitat for microbats and the creeks are
potential foraging habitat. No bats were recorded at the bridge at crossing 2. Though habitat is
present for microbats, the lack o f activity during the survey suggests that bats do not inhabit the
bridge, and are not common in the study area. They were not foraging at the creek on the night
o f the survey and therefore may only occur as occasional visitors.
The sports field near Raglan Creek was a swampy area with floating and emergent vegetation,
frog activity and waterbirds in January 2011I. In September 2011, the swamp had largely dried
out and aquatic vegetation had been mowed and/or slashed. No frogs were observed or heard
during night surveys and this area now has little value as frog habitat given its recent disturbance.
However, aquatic vegetation (Typha sp.) providing potential habitat for frogs including Green
and Golden Bell Frog, is present in Raglan Creek.
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Fauna species
Seventeen species were recorded during surveys and a full list si provided at Appendix I.
Opportunistic observations made during the site inspection were o f common native and exotic
birds and one exotic mammal (European Rabbit). No threatened species were observed.
Common frogs recorded in January 2011 including Striped Marsh Frog (Limnadynastes peroni),
Peron's Tree Frog (Litoria peronii), Common Froglet (Crinia signifera), Bibron's Toadlet
(Pseudophryne bibronit) and Eastern Sign Bearing Frog (Crinia parinsignifera). No bats were
recorded at the site.
Threatened fauna species
Database searches identified 13 species and one population listed on the TSC Act within 10
kilometres o f the proposal site and 45 TSC Act listed species known or predicted to occur with
the Bathurst CMA sub-region. Twenty one threatened species and 32 migratory species listed
on the EPBC Act were listed with the potential to occur within 10 kilometres o f the proposal
site. Habitat requirements and likelihood of presence for all threatened fauna species can be
found in Appendix I. The assessment determined that the study area contained marginal habitat
for seven threatened and two migratory/marine species (one of which is also threatened) as
follows:
•
•
•
•
•
•
•
•

Magpie Goose (Vulnerable TSC Act)
Australasian Bittern (Endangered TSC Act, Vulnerable EPBC Act)
Brolga (Vulnerable TSC Act)
Black-tailed Godwit (Endangered TSC Act, Migratory, Marine EPBC Act)
Freckled Duck (Vulnerable TSC Act)
Rainbow Bee-eater (Migratory, Marine EPBC Act)
Eastern Bentwing-Bat (Vulnerable TSC Act)
Green and Golden Bell Frog (Endangered TSC Act, Vulnerable EPBC Act)

Though the study area contains marginal habitat for these species, the likelihood of them
occurring is very low given the highly disturbed nature of the site. However, the habitat
assessment and frog surveys conducted in January 201 I indicated that the swamp in the sports
field and Typha in nearby Raglan Creek provided potential habitat for the threatened Green
and Golden Bell Frog. During the January survey, a frog call was heard in the swamp that
resembled the Green and Golden Bell Frog call, however, it was drowned out by other frog
calls and further call playback did not elicit a response. A t the time of the survey, Raglan Creek

1

and the adjacent swamp provided potential foraging and breeding habitat for the species. Raglan
Creek (northern side) contains Typha, which si a habitat component for breeding. Some
sections o f Boyd Creed also contain disturbed areas of Typha. However subsequent
disturbance to the site including mowing/slashing at Raglan Creek and drying out of the swamp,
dieback o f Typha, and the recorded presence o f Mosquitofish (a known predator o f tadpoles
(Pyke and White 1996)) in Raglan Creek and Boyd Creek has reduced the quality of the habitat
and it's suitability for Green and Golden Bell Frogs. Targeted surveys in September 201 I did not
detect the species and the site no longer provided suitable habitat for the species.
Though the study area contains frog habitat features (swamp, creeks), habitat si not ideal for any
other threatened frog species identified in the background searches. There are no historical
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records of the Yellow-spotted Tree Frog (Critically Endangered TSC Act) and Southern Bell
Frog (Endangered TSC Act) within I 0 kilometres of the site. These species were identified in
the Bathurst CMA sub-region search and could occur anywhere within the sub-region in more
optimum habitat. The study area si outside the range of the Yellow-spotted Tree Frog and
Southern Bell Frog. The Booroolong Frog (Endangered TSC Act) has been recorded more than
five kilometres from the proposal site. It prefers rocky habitat along creeks for breeding, shelter
and basking (DECCW 2007). The study area does not contain rocky habitat in-stream or near
creeks. Therefore, it is unlikely that this species would utilise the site given the absence of
preferred habitat.

1

Aquatic ecology
Boyd Creek
Boyd Creek si relatively high in the Macquarie River catchment and appears to be permanently
flowing, although the site survey showed some areas where there were pools or no flow as a
result o f siltation within the creek modifying hydrology. Water in Boyd Creek typically flows
from the east to the west across the study area.
Surrounding land uses, such as industrial developments and cattle farming impacted upon the
condition o f the creek through sedimentation, bank erosion and water quality impacts. Siltation
o f the creek is evident along the full length of Boyd Creek in the study area and especially in
proximity of road crossing I where siltation of around 1.5 metre depth has potentially occurred
(GHD 2011).
A t the time of the survey, the unnamed tributary was a narrow channel, around three metres
wide on average, with a series o f pools isolated by bars. Microhabitat was dominated by woody
debris and overhanging vegetation. The banks were generally steep sloping and well vegetated
predominantly with exotic species. Bank erosion was mostly influenced by runoff, however,
there was evidence o f heavy cattle activity at the upstream reaches towards the east of the site.
Boyd Creek downstream of Littlebourne Street had large piles of cut logs within the waterway.
These could potentially provide a barrier to fish passage during low flow.
There was a dam, around seven metres wide, southeast of crossing 1 A. This appeared to be
man-made and a pipe was providing inflow at the eastern end o f the dam. There was minimal
habitat, with few sedges along the edges. Other than the exotic Mosquito fish, no fish were
observed during the survey.
Throughout the study area, the sediment was dominated by fine silt and sand. A build up of
sediment at several locations across the study area impeded fish passage at the time o f the
surveys when flow was low, for example, Boyd Creek downstream o f Littlebourne Street and
Boyd Creek upstream o f the Great Western Highway, near Pat O'Leary Drive. Furthermore,
disturbance of the creek bed due to cattle n
i Boyd Creek as it runs parallel to Great Western
Highway at the eastern end also impeded fish passage.
There was little in-stream vegetation throughout the surveyed reach o f Boyd Creek. Typha
(Typha sp., most likely Typha oriental/s) stands were located in areas o f sediment build up, on
Great Western Highway Upgrade, Kelso
Review of Environmental Factors

154

1

bars and along the edges of most reaches o f the stream, except where there was evidence of
cattle grazing. Large woody debris were also present along the length of Boyd Creek.
There were three road crossings along the surveyed length of Boyd Creek and numerous
culverts which were draining the creek from industrial and agricultural sites. Exotic Mosquito fish
were observed and are likely to inhabit the length of Boyd Creek during high flows when fish
passage is restored. No other fish were observed onsite.
Boyd Creek along the length of the study area area is considered Key Fish Habitat as mapped
by the NSW Department of Primary Industries (Fisheries). Boyd Creek, within the study area
can be defined as a Class 3 waterway according to Fairfull and Witheridge (2003). This
waterway provides habitat and potential refuge for small aquatic fauna (small fish species and
potentially yabbies or shrimp). However, the disturbed nature of the creek could potentially
restrict communities to species tolerant of high levels of disturbance, such as Mosquitofish.
Boyd Creek can also be defined as a second order waterway which describes its position in the
catchment. The stream order is used by a number of government bodies, including OEH/EPA,
to determine appropriate riparian protection widths.
Unnamed tnbutary
The aquatic habitat, including habitat features and condition, in the unnamed tributary was
similar to aquatic habitat at Boyd Creek at crossing I. This tributary was likely relocated upon
initial construction of the Great Western Highway as it stands and flows from a drainage line
through agricultural land east of the site. The unnamed tributary was a narrow channel, around
three metres on average, with a series of pools isolated by bars. Microhabitat was dominated by
instream vegetation with some large woody debris. The banks were generally steep sloping and
grassed with some shrubs at the most upstream end (near crossing I), predominantly exotic
species. Bank erosion was influenced by runoff and heavy cattle activity.

1

There was a dam, around seven metres wide, southeast of crossing I A. This appeared to be
man-made, the shape of the dam was regular and a pipe was providing inflow at the eastern
end o f the dam. The pipe was not running at the time of the site visit. There was minimal
habitat, with few sedges along the edges. Other than the exotic Mosquito fish, no fish were
observed during the survey.
Raglan Creek
Raglan Creek is a tributary o f the Macquarie River. The creek within the study area was
permanently flowing, although it appeared that upstream o f the study area, there would
commonly be low flow or stagnant water indicated by the presence of reeds defining the
waterway.
A t the time o f the survey, Raglan Creek was a well established channel downstream of the
Great Western Highway, eight metres wide. The grassed banks were moderately sloped and
there were stands of Typha sp. within the waterway which formed isolated pools, up to five
metres wide. Microhabitat was dominated by in-stream vegetation. No obvious erosion was
present. The creek ran through a large, relatively flat recreational area and floodplain which was
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grassed and well maintained.
Upstream o f the highway, Raglan Creek was a relatively narrow shallow waterway. A large
culvert beneath the highway connected the creek, however, there was clear sediment built up
immediately upstream o f the culvert. The banks had been subject to previous stabilisation works
where concrete was laid along the length of the bank from the road to about five metres
upstream. 1n-stream vegetation was dominated by Common Reed, (Phragmites australis), the
density of which increased upstream onto private property.
There was little riparian vegetation on either side of the road. The channel was relatively
narrow, up to three metres wide and adjacent land uses varied from cleared recreational areas
downstream o f the road to potential agriculture upstream.
Exotic Mosquito fish were observed. No other fish were observed onsite, although no targeted
surveys were conducted.
Raglan Creek is considered key fish habitat by the NSW Department o f Primary Industries
(Fisheries). Raglan Creek, within the study area can be defined as a Class 3 waterway. This
waterway provides habitat and potential refuge for small aquatic fauna (small fish species and
potentially yabbies or shrimp) and urban influences could potentially restrict communities to
species tolerant of high levels of disturbance, such as Mosquito fish.
Raglan Creek can also be defined as a second order waterway which describes its position in
the catchment. The stream order is used by a number of government bodies including
OEH/EPA to determine appropriate riparian protection widths.
Threatened aquatic species
Database searches identified three aquatic species and one population listed on the FM Act
within I 0 kilometres o f the subject site: Silver Perch (Bidyanus bidyanus — vulnerable FM Act),
Trout Cod (Maccullochella macquanensis — endangered EPBC, endangered FM Act), Macquarie
Perch (Macquana australasica —vulnerable EPBC, vulnerable FM Act), and the Eel-tailed Catfish

(Tandanus tandanus) population in the Murray-Darling Basin (Endangered population FM Act).
Macquarie Perch (Macquaria australasica) was identified on the EPBC Act protected matters
search as having the potential to occur within the search area.
The habitat assessment and likelihood o f presence in Appendix I for the threatened species
concluded that the Eel-tailed Catfish could potentially occur within the vicinity o f the proposal.
6.6.3 Potential impacts
Flora
Vegetation to be impacted by the proposal consists of predominately ornamental street tree
plantings and herbaceous grass species confined to the road reserve and footpaths extending
the length o f the subject site. A table o f trees to be removed in each section o f the road
reserve is provided in Table 6-27. A total of about 138 trees would be removed from within
the road reserve.
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The proposal would also require the removal of all vegetation, around 1.66 hectares, within the
following areas o f Boyd Creek:
•
•
•
•

Crossing 1 — 250 metres downstream and 160 metres upstream o f the crossing. The
vegetation removal would occur over a width of about 15 metres.
Crossing I A — 300 metres upstream along the unnamed tributary and 50 metres
dowsntream along Boyd Creek over a width of about 15 metres.
Crossing 2 — 50 metres downstream and 50 metres upstream of the road over a width of

40 metres.
Crossing 3 — 30 metres downstream and 30 metres upstream of the road over a width of
20 metres.

Vegetation removal at creeks would largely be of exotic, terrestrial species however, it does
include some riparian species.
A high number o f exotic species including noxious weed were found to occur along Boyd
Creek at all the crossings. There is a high potential to spread weeds during vegetation removal
and could occur as a result of movement o f machinery in and around infested areas.

Great Western Highway Upgrade, Kelso
Review of Environmental Factors

157

Table 6-27 Trees within the subject site proposed for removal.
Ashworth Dr
Western end of
subject site to
Boyd St to
Boyd St
View St

Common Name

Species Name

Bottlebrush

Callistemon saligna

Lombardy Poplar

*Populus nigra

Cherry Plum

View St to
Pat O'leary

Pat W e a r y Dr t o eastern
end of
t o Ashworth

Drive

Dr

subject site

Total

10

10
3

25

17

45

*Prunus cerasifera

3

5

8

Raidata Pine

*Pinus radiata

7

Candlebark

Eucalyptus rubida subsp. rubida

Liquid Amber

*Liquidambar styraciflua

Ash

*Fraxinus angustifolia

Willow
Hawthorn

*Salis sp.
Crataegus sp.*

English Elm

U/mus procera*

Yellow Box

Eucalyptus melliodora

7

8
1

8

3
8
1

17

Eucalypt

Eucalyptus sp.
Cypress Castlewellan Cupressocyparis leylandii

4
1

9

1

1

3

1

5

3

20

1

1

1

3

4

14

14

Ribbon Gum

Eucalyptus viminalis

1

1

Photinia

Photina

1

1

Total over entire site

138
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III

III

NI

III

IIII

NI

NI

NI

III

NI

III

IN

NI

IIII

III

III

NI

Threatened species
An assessment o f habitat requirements, likelihood of presence and potential impact for all
threatened flora species and EECs recorded from the database searches can be found in
Appendix I. Due to the lack of suitable habitat available, it si unlikely threatened terrestrial flora
species or populations would occur in the study area and are therefore unlikely to be impacted
by the proposal.
Terrestrial fauna
Potential impacts to fauna would be minor. The removal of roadside vegetation would reduce
potential bird and mammal habitat. However, habitat is of little value (no hollow-bearing trees,
mostly exotic vegetation, highly disturbed and degraded) and therefore only likely to create a
temporary disturbance.
Bats were not recorded roosting at the bridge during the site survey. The only threatened bat
that could inhabit the bridge or culverts, the Eastern Bentwing-Bat, has not been recorded
within 10 kilometres of the proposal site (predicted occurrence on Bathurst CMA search) and is
therefore highly unlikely to use the bridge or culverts. It is possible that bats in general could
utilise the site and occur as occasional visitors to the bridge or culverts and therefore could
potentially be impacted by the proposal. Impacts on resident bats would be minimised by
surveying the bridge again prior to demolition and implementing a safe demolition protocol for
bats.
The proposal would double the width of the road across most of the proposal site. However,
this is unlikely to further impact the movement of any species as the current connectivity of
habitat is considered to be low. Frog movement may be impacted temporarily during creek
works at each of the crossings. This would be undertaken over a short period of time and
would not impact on any threatened species.
There is potential for indirect impacts to terrestrial and aquatic fauna are as result of reduced
water quality during construction at creek crossings. Disturbance to soil and the use of fuel and
machinery during construction could lead to sediment laden runoff or spills reaching creek lines.
Water quality impacts are discussed in section 6.4.

1

Threatened species
An assessment o f habitat requirements, likelihood of presence and potential impact for all
threatened fauna species recorded from the database searches can be found in Appendix I.
Potential impacts on any listed threatened fauna or population or any migratory listed fauna are
considered to be very low due to the lack of suitable habitat available. Refer to Appendix I for a
detailed assessment of threatened species habitat and impacts.
The proposal could however, impact the Green and Golden Bell Frog indirectly through
impacts to water quality of Raglan Creek and runoff reaching the swampy habitat should it
occur there at the time of construction, It is unlikely to occur anywhere else due to lack of
suitable habitat. A seven-part test and assessment of significance were undertaken (Appendix l).
The seven-part test and assessment of significance concluded that the proposal is not likely to
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have a significant impact on this species due to the low quality of potential habitat and the use
of mitigation measures to prevent impacts. Therefore, no species impact statement (SIS) is
required. Similarly, a referral to the Commonwealth Minister for the Environment is not
required. Mitigation measures such as implementing erosion and sediment controls and erection
of frog fencing during construction, would reduce the chance o f impacts to this species.
Furthermore, additional targeted surveys would be undertaken prior to construction and during
optimal survey periods to check the study area for frogs.
Aquatic flora and fauna
Construction
Potential impacts to water quality could occur due to excavation activities on the creek banks
leading to sediment-laden runoff or spills reaching Boyd Creek or Raglan Creek. Siltation of

1

aquatic habitats may result. These are detailed n
i section 6.4. Large woody debris may need to
be relocated during construction, especially where culvert and bridge works are undertaken and
where the section o f Boyd Creek and its unnamed tributary would be relocated or piped. Due
to the high current level of disturbance of the creeks potential impacts on aquatic habitats are
likely to be minor.
Construction and upgrades of culverts as detailed in chapter 3 would be staged or flows would
be diverted around the construction site which would avoid potential blockage o f fish passage.
In the event that the detailed design requires temporary blockages to fish passage, a permit
under the FM Act would be required. Consultation with DPI (Fisheries) would take place
regarding the creek relocation or piping and snag management.
Operation
The proposal would require the removal of about 1.66 hectares o f riparian vegetation at all
creek crossings. Where Boyd Creek would be relocated or piped at the eastern end, the
riparian zone (despite not currently being well vegetated other than grasses), would be
removed. Riparian vegetation plays important environmental roles including:
•
•
•
•
•
•

Providing bed and bank stability and reducing bank and channel erosion.
Protecting water quality by trapping sediment, nutrients and other contaminants.
Providing a diversity of habitat for terrestrial, riparian and aquatic flora and fauna species.
Providing connectivity between wildlife habitats.
Allowing for conveyance o f flood flows and controlling the direction o f flood flows.
Providing an interface between developments and waterways.

However, the riparian vegetation across the site is highly degraded and mostly composed of
weedy species. Currently, the Core Riparian Zone (CRZ) si less than 20 metres at Raglan Creek
and at some reaches of Boyd Creek within vicinity of the proposal. A t other reaches, such as
Boyd Creek and the unnamed tributary upstream o f culvert 1, there was no observed CRZ.
The riparian vegetation that would need t o be removed would allow for the rehabilitation of
riparian areas with native riparian flora species. However, rehabilitation of Boyd Creek and its
unnamed tributary would not be possible should the option of piping this section o f creek is
selected.
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1

Aquatic habitat was present within the waterway in the form o f in-stream vegetation and
woody debris. In-stream habitat of Boyd Creek and its tributary upstream of crossing I for the
relocation o f a section of Boyd Creek and an unnamed tributary would be completely removed
as a result o f refilling and retrenching this reach or piping. However, this would not be expected
to have a significant impact on the overall aquatic ecology of the creek as large woody debris
was present both upstream and downstream. Large woody debris should disperse fairly rapidly
within the newly relocated section as no structures would be installed to restrict supply of
woody debris. This natural dispersion would, however, be impeded should the option of piping
the section o f creek be selected. In addition, potential impacts would be minimised if woody
debris removed from the relocated section of creek si placed into the new location. Installation
o f culverts, scour protection and the construction of temporary in-stream structures such as
access platforms or cofferdams would also require the removal of some in-stream habitat.
The scour protection works that would be undertaken upstream and downstream of the
proposed culverts in order to minimise scouring and sedimentation of the creek and its habitats
during operation would be in the form of rocks which have the potential to provide additional
aquatic habitat for fauna.
There is a potential for natural flow within the creek to be affected. Alterations in channel
morphologies and profiles will likely lead to changes to hydrology, with further impacts on
aquatic ecology. Water flow along Boyd Creek would be improved through the desiltation of a
section o f the creek downstream of crossing I Impacts would be different under the two
.
options for creek relocation/piping:
Should the section of creek be simply relocated the operation phase would only impact upon
this waterway through minor changes to runoff regimes as the upstream of crossing I the new
,
channel would have similar dimensions and would maintain a similar flow capacity to that of the
existing channel. In-stream habitat is likely to be re-established by revegetation after
construction and natural processes over time. Fish passage would be maintained or improved.
Should the section of creek be piped, impacts to hydrology are likely to be higher than the
above option due to a more considerable change to the channel morphology. Evidence shows
that waterway structures can prevent fish passage through a range o f inadequate designs. The
pipe proposed could prevent fish passage due to the length of the pipe due to loss of natural
light, debris blockage of the pipe and inadequate flow depth (Fairfull and Witheridge 2003).
Other changes to aquatic habitat would also include a loss of aquatic vegetation and loss of
substrate for invertebrates. The pipe would need to be designed to reduce the potential
impacts to fish by ensuring water flow is not concentrated and would maintain flow through the
pipe during periods of reduced flow. However, the majority of the piping would occur along the
unnamed tributary to Boyd Creek which offers only minimal and disturbed fish habitat. Fish
barriers are also present further upstream of the unnamed tributary which would also minimise
potential impacts.
The proposal would widen the existing road and would require that existing waterway crossings
be extended. Fairfull and Witheridge (2003) provides details on assessing crossing types by
determining the characteristics (or class) of waterway in terms of fish habitat value. Boyd Creek
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is a class 2 waterway according to Fairfull and Witheridge (2003) which recommend the
following crossing type:
•

Class 2: Bridge, arch structure, culvert or ford.

All road crossings would be a bridge or culvert in compliance with FairfuII and Witheridge
(2003) recommendations.
Threatened species
The Eel-tailed catfish (Tandanus tandanus) in the Murray-Darling Basin, could potentially occur
within the vicinity of the proposal as habitat si suitable, and therefore could be impacted by the
proposal from removal of instream habitat including snags and aquatic vegetation in Boyd
Creek. The seven-part test (Appendix I) concluded that the proposal si unlikely to have a
significant impact upon this endangered population as it would likely only utilise the site during
rare high flow events and si not likely to rely on the site for habitat. Therefore, no Species
Impact Statement is required.
Key threatening processes
Clearing of native vegetation (TSC Act)/Land Clearance (EPBC Act) - Works would involve the
removal of a minor amount o f native vegetation. The vegetation to be removed si common and
widespread. Potential habitat to be removed is small in the context o f the area. Impacts to flora
and fauna as a result of the works would be minor.
Degradation of native riparian vegetation along New South Wales water courses (FM Act) —
Removal of riparian vegetation and disturbance to adjoining riparian vegetation would occur as
a result of bridge construction, culvert extension and realignment o f Boyd Creek. Weed control
measures would be implemented and riparian areas outside the footprint o f works would be
identified as no-go zones during construction to minimise the potential for degradation of
riparian vegetation of Boyd and Raglan Creeks.
Installation and operation of in-stream structures and other mechanisms that alter natural flow
regimes of rivers and streams (FM Act)/alteration to the natural flow regimes o f rivers, streams,
floodplains and wetlands (TSC Act) — The extension and construction o f culverts at crossings I
and 3 and the replacement of the bridge at crossing 2 would result in construction in-stream
and diverting the natural flow around the works at crossings I and 3. Furthermore, excavation
of creek banks and reshaping si proposed to accommodate the culverts, bridge and scour

protection. The relocation of Boyd Creek and its unnamed tributary could potentially alter the
natural flow, however, the new creek would be constructed in a similar manner to
accommodate for natural flow regimes. Impacts would be higher should the section o f creek be
piped.
The removal of large woody debris from NSW rivers and streams (FM Act) — The in-stream
works could require the removal large woody debris that si an important aquatic habitat
component. A t each crossing, the in-stream works would be restricted to a small area on either
side of each crossing and so a small amount o f woody debris is likely to be affected, In this case,
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1
1

the debris is unlikely to be removed but would be realigned or relocated where possible. Boyd
Creek upstream of crossing I appeared to have only a small amount of woody debris, most of
which was a result of cutting back willows, and so a small amount of woody debris si likely to be
removed as a result.
Safeguards and management measures

6.6.4

U

•

Exclusion zones, in accordance with RMS' Biodiversity Guidelines (RTA 201 1), for weeds
and riparian zones that do not need to be accessed would be established before works
start.

•

Disturbance would be kept to a minimum. Roundabout works at the western end of the
site would be restricted to the construction footprint.

.

Revegetation and landscaping across the proposal site would be undertaken in accordance
with a landscape management plan. An appropriate landscape planting design would be
implemented to plant native, locally occurring species to replace vegetation removed as
part o f the proposal.

•

A weed management plan would be prepared for the proposed works during detailed
design and would include but not be limited to the following:
o

Measures to ensure weed species are not to be mulched and re-used on site as
spread o f propagules would occur.

o

Class 3 noxious weeds identified on site (Columbus Grass) would be managed in
accordance with the management plans prepared by the Macquarie County Council
LGA.

o

Class 4 noxious weeds identified on site (African Box-thorn, African Lovegrass,
Bathurst Burr, Blackberry, Large-leaved Privet and Willow) would be managed in
accordance with the management plans prepared by the Macquarie County Council
LGA.

o

The use of herbicides would be used to control exotic species at the site and suitable
application methods would be employed to ensure no impacts occur to adjacent
vegetation within residential lands. Herbicides would be used in accordance with the
manufacturer's guidelines. Herbicides would not be used when rain is forecast.

•

Wastewater generated from the works is to be treated to prevent the release of dirty
water into drainage lines and/or Raglan and Boyd Creeks.

•

Water quality control measures are to be used to prevent any materials (e.g. concrete,
grout, sediment etc) entering Raglan and Boyd Creeks. A boom would be at hand in the
case of any spills or material entering the creeks.

•

Machinery would be cleaned prior to entering and leaving the site to ensure that weed
seeds and propagules and soil or other pathogens are not imported to the site.

•

Details o f the local veterinary and/or wildlife carer would be available onsite to be
contacted should any injured fauna be encountered during the tree clearing process.

•

Surveys o f the bridge and culverts would be undertaken to determine the presence of any
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bats using the structures prior to construction. Should bats be found, all works would
cease and the Regional Senior Environmental Officer contacted immediately. A
management plan would be prepared to ensure these are not impacted during
construction activities.

Green and Golden Bell Frog
•

Targeted surveys for Green and Golden Bell Frogs would be undertaken prior to works
commencing (in addition to targeted searches undertaken as part o f this REF) during the
appropriate survey time from September to March.

•

Pre-clearance surveys would also be undertaken within the proposal site (including
construction area) for Green and Golden Bell Frogs in accordance with the RMS
Biodiversity Guidelines (RTA 201 I).

•

If any Green and Golden Bell Frogs are found prior to or during the works, works would
cease and the RMS Senior Environmental Officer would be contacted for advice on how
to proceed. A management plan would be developed and would include:
o

Frog exclusion fencing.

o

Management requirements from the Hygiene Protocol for the control o f disease in
frogs (Wellington and Haering 2008).

Aquatic
•

Removal o f native riparian vegetation would be minimised where possible.

•

To compensate for the loss o f aquatic and riparian habitat and biota from the creek realignment and bridge construction, comparable vegetation assemblages would be created
in the relocated reaches. A riparian vegetation management plan would be prepared in
accordance with RMS Biodiversity Guidelines (2011) and established guidelines for river
rehabilitation (e.g. Rutherford et al. 2000). The plan would be incorporated into the CEMP.
The plan would include, but not be limited to the following:
o

Restoration o f the natural creek geomorphology to reduce velocity and scour during
high flow events and natural bed forms, such as an alternating sequence of pools,
riffles and runs.

o

Establishment of a complete and broad riparian habitat comprising native species
currently present adjacent to the creek.

o

Stabilised channel bank and bed and the protection o f exposed soil until riparian
vegetation si completely re-established.

o

Clearly defined vegetation clearing boundaries, including a map representing areas
requiring protection.

o

Provision for a suitably qualified ecologist to be engaged to visit the site prior t o any
clearing works to clearly demarcate vegetation protection areas and conduct a preclearing survey.

o

Management measures identified as a result of the pre-clearing survey report and
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nominated actions to respond to the recommendations made.

•

o

Details of training to be provided to all personnel taking part in construction activities
with regards to the importance of clearing limits and remnants/individual trees of
significant value.

o

A weed management plan.

Snag management would be undertaken using the following hierarchy (low to high impact):
I

.

Lopping - whereby protruding limbs are sawn-off and allowed to sink to the
river bed.

2.

Realignment - whereby a snag si rotated from its existing position.

3.

Relocation - whereby a snag si physically moved from one location in the
waterway to another location.

4.

Removal - the snag si completely pulled from the water (i.e. de-snagging).

DPI (Fishenes) guidelines should be used and an aquatic ecologist would be present on site
when working with snags that require lopping, realignment, relocation and/or removal. DPI
(Fisheries) would be notified and given 28 days to respond, prior to the removal of any
snags.

1

•

Removal/relocation of snags would be undertaken so as to cause the least disturbance to
the bed or nearby sensitive aquatic habitat.

•

Removal of in-stream habitat at all crossings would be kept to a minimum to reduce
impacts to fish habitat.

•

Notification to DPI (Fisheries) of reclamation/dredging works prior t o construction.
Consideration would be given to any response within 28 days of notification. Works would
be undertaken in consideration of any recommendations given by DPI (Fisheries).

•

In-stream habitat availability, sediment type and riparian vegetation would be replicated
where possible. Where vegetation will be planted to rehabilitate the new creek, only native
species natural to the region would be used. The Core Riparian Zone at each creek
crossing would be rehabilitated to 20 metres wide where possible.

•

If Boyd Creek and its unnamed tributary si relocated, the new channel would be
constructed and stabilised prior to water diversion from the existing channel with soft
engineering techniques and vegetation.

I

.

If the option of piping the section o f creek is selected, the pipe would be designed to
reduce the potential impacts to fish by ensuring water flow si not concentrated and flows
are maintained through the pipe during periods o f reduced flow.

•

If the option o f piping the creek and its unnamed tributary be selected, the detailed design
would investigate ways to minimise the overall length o f the pipe.

•

The relocated creek would be constructed and stabilised prior to water diversion from the
existing channel to the new channel with soft engineering techniques and vegetation.

•

PHor to construction, a procedure would be developed to manage Eel-tailed Catfish if they
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are found on site.
•

Staff on site would be made aware o f the potential to come across Eel-tailed Catfish and
the procedure to follow if they are identified on site.

•

Where practicable, construction works would be staged to minimise the total disturbance.

•

Temporary works, flow diversion barriers and in-stream sediment control barriers would
be removed as soon as practicable and n
i a manner that will not exacerbate future channel
erosion.

Fish passage
•

The new channel at crossings I and I A would be constructed before the diversion o f flow
takes place and filling of the natural channel commences. Diversion would be scheduled
during periods of predicted low flow to minimise impacts to fish movement and the
number of fish likely to be temporarily stranded in the existing watercourse. If pools remain
in the natural creek after diversion, remaining native fish would be translocated to the
diverted creek or upstream o f the works by a licensed aquatic ecologist.

•

No creek works would be undertaken during periods of high flow/flood events.

•

Design and construction of the bridge and the installation of floodplain culverts, would be
in accordance with requirements for fish passage and in consultation with DPI (Fisheries)
where necessary.

•

6.7

Should detailed design determine that fish passage needs to be temporarily blocked for
construction purposes, a permit under part 7 of the FM Act would be sought.

Landscape character and visual impacts

An urban design and landscape report for the proposal was carried out by Tract Consultants
(201 I a) in accordance with the then RTA Landscape character and visual impact assessment
guidelines (RTA 2010). A copy of the report si available in Appendix J and a summary is
provided below.
6.7. I

Existing environment

The Great Western Highway (local context plan) and its associated corridor are the dominant
features of the area. The highway si oriented in a west-north-west direction and runs from east
to west. The study area encompasses the suburb of Kelso, and for the purposes o f this study
has been expanded to assess the relationships to Bathurst.
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Figure 6- 14 Local context plan (Tract Consultants 20 I la)

Landscape character
The study area has been split into three distinctive zones that also reflect the general character
o f the community (Figure 6-15). They include:
•
•
•

The eastern approach
The residential, commercial and industrial zone
The western approach

Overall, the highway divides the community and its north/south connectivity.
Eastern approach
This zone runs from 450 metres east of Ashworth Drive (Ch 54866 as per concept design
Appendix A) to just west of Ashworth Drive (Ch 55460). The approach si characterised by a
semi rural landscape with a single row o f Lombardy poplars on either side of the corridor
forming an avenue of trees flanking a rural road. Distant views to Mount Panorama can be seen
upon approach into Bathurst. There si a slight descent on the approach into Kelso before the
alignment flattens out and the character immediately changes to a more developed urban
character at Ashworth Drive where the pavement widens and light poles edge the road.
The northern edge o f the road has been developed with bulky goods retail where the southern
edge continues with the rural character. Boyd Creek crosses the highway 160 metres west of
Ashworth Drive and marks the termination o f the character zone.
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The residential, commercial and industrial zone
The residential, commercial and industrial zone is the dominant character of the study area
running from Ch 55460 to 57280. This zone si highly modified with informal cultural plantings of
exotic and native species within the grass verges to either side of the highway.
The landform gently undulates and continues to fall to the south west with the highway cutting
across this fall. The fall across the highway creates differing relationships between the adjoining
properties with some properties on the north, just after Pat O'Leary Drive through to just west
o f View Street, at a higher level than the highway. Between Pat O'Leary Drive and Lee Street,
on the south side of the road corridor, there are a number of properties that are below road
level.
Boyd Creek crosses the Great Western Highway 100 metres west o f Pat O'Leary Drive.
The distributions o f differing land-uses within this zone, has a strong influence on the visual
character of the precinct. The precinct to some extent could be regarded as a series of
subzones, due to these differences. The southern side of the corridor is predominantly
industrial/commercial development and is of a larger scale than the residential properties. The
northern edge o f the corridor, west o f the Boyd Creek crossing is dominated by residential
properties of a single storey in height. A t the western end of the corridor, west of Boyd Street,
a collection of heritage buildings form a heritage precinct (Kelso Conservation Area).
Western approach
The western approach passes across the Macquarie River and its associated floodplain. The
crossing o f the river forms a gateway into Bathurst. The highway is lined by Learmonth Park
which edges the highway with mature exotic plantings. Below these trees a flat grassland
landscape creates a distinctive contrast to the built form of Kelso and a more open rural feel.
Visibility
The view fields o f a road corridor are composed of static receptors (those that adjoin the
corridor) and mobile receptors (those that travel along the corridor). The time and frequency
o f the exposure differ. The extent from which views can be obtained si referred to as the view
catchment.
Static receptors
Static receptors occur within the visual catchment of the road corridor (they are points which
have a view of or can be viewed from the road corridor).
The northern edge of the road corridor slopes up from the road corridor. Limited opportunity
exists to view the road corridor from the north beyond those properties immediately adjacent
the highway.
To the south of the corridor the land typically falls away towards Boyd Creek, before slowly
rising to the south. Development in this zone is industrial and views to the road corridor are
limited.
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Mobile receptors
Mobile receptors are the users of the corridor such as the vehicles and pedestrians that travel
along part or all o f the highway. The time and frequency of the exposure is short term. Kelso
marks the first real urban precinct for some time along the highway and as such this marks the
transition from a rural to an urban landscape and the entrance to Bathurst.
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Figure 6- 1 5 Landscape character zones (Tract Consultants 20 I I a)
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6.7.2

Potential impacts

In assessing the visual impact of the corridor it is important to assess the impacts on the viewer
and the sensitivity of the viewer to establish the degree and significance of the change and the
need t o mitigate the impact. As part o f this process, an assessment matrix has been adopted in
accordance with the RMS guidelines for landscape character and visual impact assessment (RTA
2009) (Figure 6- I 6).
Visual sensitivity refers to the quality of the view and how sensitive it is to the proposed change.
Visual sensitivity is related to the direction o f view, the composition o f the view and may include
more than one character zone.
Magnitude refers to the nature of the project and its proximity to the viewer.
Magnitude

loylkMockt.,te

M.1,11

Moderate - low

Moderate- low

Moderate- low

Moderate - low

Moderate - low

Low .mpact

c

;31

Neglo;lbii

Figure 6- I 6 Visual impact assessment matrix (RTA 2009)

Eastern approach
Views are primarily rural with few neighbouring properties. There are two groups o f properties:
•
•

Gold Panners Motor Inn which is set back from the corridor and which is partially screened
from the highway
A group o f bulky goods retail outlets including Harvey Norman and Fantastic Furniture.

Both groups in part rely on exposure for customers. The realignment o f the road moves the
road some 20 metres to the south which visually is not significant but when combined with
streetscape improvements could impact business as it could reduce exposure t o passing traffic.
The proposal would have minimal visual impacts.
The creek relocation would only alter the landscape to a minor level as the creek would be o f a
similar size as the existing one. However, the rehabilitation o f a degraded creek through
revegetation o f the riparian zone could improve the visual amenity o f the area. Should the
option o f piping the creek line be selected, the landscape would be altered to a higher level as a
degraded creek would be removed along with the possibility o f rehabilitating it and improving
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its amenity.
The residential, commercial and industrial zone
Visually, the corridor si limited to views from its immediate neighbours (those who front or
back onto the road corridor). This zone si characterised by two main uses, residential to the
north and industrial and commercial to the south. The needs of and impacts on the two groups,
however, are not necessarily the same. Residential properties generally have a higher value on
outlook and consequently would prefer to be screened from the corridor. Businesses, however,
are more reliant on exposure.

1

The visual impacts on the corridor would generally include removal or realignment o f power
lines, trees, and reduction in verge width and expansion of paved area. This would increase the
visual impact that the road already has on the residential properties by increasing visibility.
Properties to the south of the alignment are at or below road level. This separation would be
increased in those sections where the proposal requires the introduction o f low retaining walls.
These walls are of a small scale and would not significantly impact views from these properties.
They may, however, further restrict views into the property from the road.
Heritage areas between Boyd and Gilmour streets would see limited change. The road corridor
si constrained by these buildings and therefore changes would be limited t o adjustment to lanes
and median configurations to provide appropriate turning movements. Retaining walls would be
provided which have the potential to impact on views to and from the highway. However, due
to their small size, views are unlikely to be impacted. Furthermore, retaining walls would be
designed to be sympathetic to the heritage significance of the area. These changes would be
visually neutral.
Western Approach
This zone, occurring just west o f Gilmour Street, is primarily a parkland of large trees and
grassed areas. The proposal sees the introduction of traffic signals to control the Stockland
Drive intersection. A shared path would be constructed along the southern edge o f the road
corridor. This would have minimal impact on the landscape character when combined with
planting.
The visual exposure of the upgrade would be mostly to traffic (pedestrians, cyclists and
vehicular), residential and commercial/industrial properties. The exposure is considered to be of
moderate visual impact because of the low sensitivity of the proposal. No views would be
blocked or interrupted by the proposal. The proposal has the potential to enhance the
streetscape through the use o f focused street tree planting which would improve the
environment for neighbours, pedestrians and road users alike.
Table 6-28 provides a summary of the visual impacts for the different zones.
Figure 6-17 and Figure 6- I 8 illustrate the view catchment.
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Table 6-28. Visual impacts (A: adverse, N: neutral, B: beneficial)
Chainage

Location

Viewer

Nature of Change
A

N

Visual sensitivity

Scale/mMagnitude Overall rating Issues/opportunities
of visual affect

B

of

visual

impact
General
54866
57700

— Start to finish

Adjacent

Moderate

High

properties/road

Moderate to
high

lane in each direction, shoulder
and a central median.

users
54866
57700

-

Start to finish

Adjacent

High

Moderate to
high

overhead
powerlines and undergrounding
them if possible.

Moderate

Moderate

Moderate

Intersection

Realignment o f the road t o the
south resulting in a potential
reduction o f exposure of bulky

and
approaches

goods retail and Gold Panner
Motor Inn to passing traffic

properties/road

Eastern approach zone
55040
— Ashworth

55240
55340

Drive

— Ashworth
Drive
intersection

55040
55460

Road users

— Southern
boundary from

Removal

of

Moderate

users

55580

Expansion of pavement through
the addition of an additional

Low

Moderate

Moderate to
low

Construction of roundabout to
Ashworth Drive intersection

users
Road users

Low

High

Moderate

Relocation of Boyd Creek.

Adjacent

Moderate

Moderate

Moderate

Construction of extended fill

properties

Low

Adjacent

Low

Adjacent
properties/road

start of Boyd
Creek
55 I 00
55320

— Southern
boundary

55460

Boyd

Creek
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Chainage

Location

Viewer

Nature o f Change
A

N

Visual sensitivity

B

Scale/mMagnitude Overall rating Issues/opportunities
of visual affect
of
visual
impact

55480

crossing

properties

crossing, construction of bridge

The residential commercial and industrial zone
,
55580
Southern
Adjacent
—
56220
boundary
to properties

Moderate

Moderate

Moderate

Littlebourne

cutting (nom. 2 metres) and

Street
56020

Widening to southern side of
corridor, construction o f small
partial acquisition o f property

56040

Creek
— Boyd
crossing

56220

Littlebourne

users
Adjacent

56300

Street

properties/road

intersection

users

retaining wall to nom. 2.5
metres and partial acquisition of

Adjacent
properties/road

property
Loss o f mature trees as a result
o f kerb realignment closer to

56220
57120

— Northern
verge between
Littlebourne
Street
and

Adjacent

Low

High

Moderate

proper-ties/road

Increased

length

of

creek

crossing, construction o f bridge
Moderate

High

Moderate

Moderate

High

High

Construction

of

roundabout,

properties

users

Boyd Street
56480
56540
56480
56600

— Southern
boundary

Adjacent

— Northern
boundary

Adjacent

Moderate

Moderate

Moderate

properties

Low

retaining

wall

required

below the existing alignment
Moderate

Moderate

Moderate

Low retaining wall required to
boundary

High

High

High

Reduction in verge width with
realignment of road by up to 7

properties/road

56180

users
Adjacent

57100

properties/road
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N

I I

III
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III
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III
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Visual sensitivity Scale/mMagnitude Overall rating Issues/opportunities
o f visual affect

B

of

visual

impact
requiring
potential
metres
partial acquisition. Incorporation

users

of 2.5 metre shared pathway
Realignment of lanes with

Heritage

Adjacent

precinct

properties/road

increased turning capacity, but

users

no increase in paved area,
potential loss of car parking.

High

Low

Moderate

Western approach
57520
57480
57520
57700

— Stockland
Drive
-

Southern

Adjacent
properties/road
users
Road users

Boundary

Moderate

Low

Low

Low

Moderate to
Low

Construction

of

controlled
traffic

Low

Construction o f widened verge
on fill to accommodate shared

intersection
including
lights and islands

path
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Figure 6-17 View catchment map (Tract Consultants 201 I a)
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Figure 6-18 View catchment map continued (Tract Consultants 201 I a)
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A number of objectives have been developed to define the nature and parameters o f the
design and to achieve a unified and consistent approach to the development of the highway
upgrade works. During the concept development phase these have been expanded to include

a

principles, which have informed the concept design.
The objectives are as follows and Appendix J includes details on the principles.
•

Objective 1
integrated with the natural
— Provide an alignment that si responsive and
landscape.

•

Objective 2 — Protect the natural systems and ecology of the corridor.
Objective 3 — Protect and enhance the heritage and cultural values of the corridor.

•
•
•
•

Objective 4 — Value the community along the highway.
Objective 5 — Provide a safe, enjoyable and interesting highway.
Objective 6 — Develop a simple and unified palette of elements and details that are easily
maintained.

6.7.3
•

•

Safeguards and management measures
The design objectives and principles and the concept design detailed in section 6 of Tract
Consultants (2011) are to be carried through into the detailed design development and
construction phases.
Specific measures to mitigate the potential landscape character and visual impact o f the
upgrade in detailed design include:
o Chainage 54866 to 57700 (full length of the proposal) - Use o f colour or planting
would be used to assist in breaking up extent of pavement.
o Eastern Approach
• 55040 to 55580 (Ashworth Drive intersection and approaches) — The existing
pavement would be removed and revegetated. Revegetation would consider
sightlines to the signage/panner. The potential to relocate signage/panner closer to
•
•

revised alignment would be considered.
55240 to 55340 (Ashworth Drive intersection) — The urban design and landscape
plan would treat this section as a gateway design element.
55040 to 55460 (Southern boundary from start of Boyd Creek) — A natural creek
line would be created, including the restoration of existing eroded channels.

•
o

Residential, commercial and industrial zone
• 56220 to 57120 (Northern verge between Littlebourne Street and Boyd Street) Appropriate street trees would be re-established.
•

•
o

55100 to 55320 (Southern boundary) — This section o f the proposal would be
revegetated to reflect natural community.

56220 to 56300 (Littleboume Street intersection) and 56480 to 56600 (Northern
Boundary) — Materials selected would provide a link t o Bathurst and enhance

character, for example the use of brick for retaining walls.
56480 to 56540 (Southern boundary) - Colour of material would be recessive to
enable wall to be blended in with landscape.

Western approach
•

57520 — 57700 (Southern boundary) - Batter slope would be blended into the

Great Western Highway Upgrade, Kelso
Review of Environmental Factors

178

1

•

floodplain through the use of flatter grades and colouring of the path.
All recommendations provided in Tract Consultants (2011) to minimise impacts to visual
amenity would be considered during detailed design.

6.8

Air quality

6.8.1

Existing environment

Much of the NSW air quality monitoring is limited to the Greater Metropolitan Area (which
includes Sydney, Newcastle and Wollongong). There is one monitoring station located at
Bathurst, which only measures particulate matter (such as dust, smoke, pollen and bacteria).
The Bathurst Region generally exhibits very good air quality overall. The Bathurst Air Quality
Index (AQI) between July 2009 and June 2010 has recorded seven instances when the
particulate matter has exceeded the NSW maximum goal (the site AQI is defined as the
highest reading o f any pollutant, so an AQI reading above 100 means that at that site at least
one pollutant exceeded its permissible threshold value). However, OEH/EPA confirmed that
these limits were exceeded during periods of high airborne dust, periods of low rainfall and
during bushfire incidents (BRC 2010).

a

A search o f the national pollution inventory (NPI) database in December 2011has revealed one
facility located within Kelso (Simplot Kelso Plant south of the highway) which has the potential
to emit pollution and affect air quality in the locality. Other industrial areas within Kelso and
surrounding area are also potential sources of emissions. The most common pollutant within
the proposal site would likely be motor vehicle emissions from traffic along the Great Western
Highway. The three major pollutants emitted by motor vehicles are hydrocarbons, oxides of
nitrogen and carbon monoxide. Motor vehicles emissions can also include lead, sulphur oxides,
carbon dioxide and other particulates.
Sensitive receivers to air quality impacts in Kelso and along the Great Western Highway include
businesses (mostly on the southern side o f the highway) and residents (mostly on the northern
side o f the highway).
6.8.2

Potential impacts

Construction
During construction earthworks would be required, including cutting (45,000 cubic metres, filling
(20,000 cubic metres) and top soil removal (6300 cubic metres). This would expose soils that
have the potential to be eroded by wind, resulting in particles becoming airborne. Earthworks
would be undertaken along the entire length of the highway for cut and fill embankments. More
substantial excavations and earthworks would, however, be required where the creek line
would be relocated at the eastern end.
In addition, the establishment of stockpiles of topsoil and spoil would have the potential to
result in a local lowering of air quality due to dust generation during periods o f high wind.
Activities such as vegetation removal and trucks travelling over exposed ground may generate

I
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dust. Emissions from construction vehicular movement would also contribute to air quality
impacts. There is expected to be around four vehicles per hour, however, this could rise to
around ten vehicles per hour during certain construction operations. Impacts are therefore likely
to be minor.
Air quality impacts have the potential to impact sensitive receivers such as surrounding local
residences and industrial and commercial businesses. Any potential dust impacts would be
short-term and limited to the construction period.
Operational
In the operational phase of the proposal, a small amount of emissions would be generated
during maintenance activities (which would be frequency and intensity dependant). However,
the impacts on local air quality would be considered low.
The proposal would increase the carrying capacity of the Great Western Highway from two to
four lanes, to ease the current traffic congestion, and accommodate the forecasted traffic
growth in the area. This increase in traffic would impact on local air quality through vehicle
emissions. However, the proposal has the potential to minimise air quality impacts through
improved traffic flow conditions, as there would be less congestion. Public transport such as
buses would also have the potential to become more reliable and a viable alternative to the
local residence, leading to an increase in patronage and less cars on the road. A shared
pedestrian and cycle path is also incorporated into the proposal, which would provide a non
polluting means of transport for the locality.
6.8.3
•

Safeguards and management measures
Any stockpiles and general areas with the capacity to cause dust would be stabilised, such
as water spraying, compaction or progressive revegetation or stabilisation with cover crops,

•
•

to suppress dust emissions.
Stabilisation of disturbed surfaces would take place as soon as practicable.
Stockpiles would be managed in accordance with the RMS Stockpile Site Management
Guidelines.

•

Construction equipment would be properly maintained to ensure exhaust emissions
comply with the Protection o f the Environment Operations A c t /997(PoE0 Act).

•

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

•

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

6.9

Socio-economic and land use impacts

A socio-economic impact assessment for the proposal was carried out in November 201 I by
Elton Consulting. A copy o f the report is available in Appendix K and a summary is provided
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below.

1

A liveability study was also undertaken (Tract Consultants 201 I b). This qualitative assessment
describes the impact of the proposal on liveability at Kelso. RMS defines liveability as follows:
'Liveability is concerned with the quality o f space and the built environment. It si about how
easy a place is to use and how safe it feels. It is about creating — and maintaining - a sense of
place by creating an environment that si both inviting and enjoyable'.

A pedestrian and access mobility plan (PAMP) was also prepared (Tract Consultants 201 I c)
and is summarised below. The objectives of the PAMP was to identify key routes, traffic
generators and attractors within the proposal site and surrounding area and to recommend
strategies for improving access and mobility along pedestrian networks for all user groups.
6.9.1

Existing environment

The Great Western Highway at Kelso divides the township. To the north of the highway lies
the Kelso residential area, its community facilities and several large parks. South of the Great
Western Highway lies the Kelso industrial area.
Land uses fronting the northern side of the highway through Kelso include:
•
•
•
•
•

Caravan Park and Motel at Ashworth Drive.
Bulky goods retail near Ashworth Drive.
Rural, agricultural and motor vehicle services.
Residences, including heritage properties.
Commercial uses between Lee and Gilmour Streets.

Land uses fronting the southern side of the highway through Kelso include:
•
•

Bulky goods retail.
Storage and warehouses.

•

Motor vehicle repairs and sales.
Motels and hotels.

•
•

Service station, fast food (the latter under construction).
A small number o f residences.

•

Undeveloped large blocks of land, generally rural in nature. An intermodal terminal would
be developed in this area (see below).

•

Figure 6-19 illustrates the community facilities and land uses near the Great Western Highway.
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Figure 6-19 Community facilities and land uses. Red outline shows site of proposed intermodal terminal (Elton Consulting 201 1)
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An intermodal terminal si proposed on the southern side of the highway south of Ashworth
Drive (Figure 6- I 9). The concept plan for the proposed terminal include the following facilities:
•
•
•
•
•

Rail Infrastructure.
Road network including site access and internal roads.
Containerised goods storage - hardstand areas.
Regional terminal warehousing.
Service station.

Land use zoning along the highway includes 2a residential, 3b business, 4a industrial and la rural
according the Bathurst LEP. The Bathurst Regional (interim) development control plan 2011
and Bathurst LEP includes requirements in terms of minimum lot sizes, floor space ratios and
setbacks for various zones (Table 6-29).
Table 6-29 Minimum lot size, floor space ratio and setbacks (N/A not available)
Minimum lot size
Zoning
Floor space ratio
Setbacks
Subdivision Dwelling
2a residential

900 m2

N/A

N/A

The minimum building line
needs to be 6 metres at or
behind the building line for
normal allotments.
For corner allotments the
combined distance of the 2
building line setbacks to the
2 roads si to be not less
than 8 metres, provided that
neither si less than 2 metres
and visibility si maintained.

3b business

N/A

N/A

1:1

Front Building Line Setback
10 metres to a highway or
(unless
major
road
otherwise specified
DCP map)

4a industrial

N/A

N/A

1 :1

on

a

Front Building Line Setback
o f I 0 metres

la rural

200

200

hectares

hectares

N/A

Setback to be
width of road.

equal to

Demographic profile
The proposal falls within the Bathurst Regional Council LGA. The two population groups which
are likely to be directly impacted by the proposal include the suburbs o f Kelso (predominantly
north and some south of the highway) and Raglan (south of the highway).
In 2006, the population of Kelso suburb was 6,297 and Raglan was 1,072. Changes to the
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census area boundaries between the 2001 and 2006 census prevent direct comparisons of the
selected areas with earlier data. However, the Bathurst regional profile (Bathurst Regional
Council 2007), states that the population of the Bathurst Region has been growing at an
average rate of around one per cent per annum over this period. This compares with growth
rates of 0.8 per cent for NSW overall.
Kelso has a notably high proportion of Aboriginal residents (5.8 per cent) in comparison with all
other areas. There are relatively few Aboriginal residents in Raglan (1.8 per cent).
The population in the two suburbs are relatively young with a median age o f 33 years which is
younger than that of Bathurst (35 years), which in turn si younger than the NSW average (37
years).
Households in Kelso and Raglan are primarily made up of families (76 per cent and 84 per cent
respectively), compared with about 68 per cent for Bathurst and NSW. Single person
households and group households are less common.
There is relatively higher unemployment in Kelso and relatively low unemployment in Raglan.
The most common occupation group for Kelso and Raglan residents si technician and trades
per cent and 19.37 per cent respectively). Professionals, clerical and
administration and Labourers are the next most common occupation groups in these suburbs.
In Bathurst Regional LGA, the most common occupation group is professionals (18.2 per cent).
The most common industry in which Kelso residents are employed is school education (5.5 per
cent) followed by cafes, restaurants and takeaway and tertiary education. This is similar to the
workers (17.1

Bathurst Regional LGA overall. In Raglan the most common industry o f employment is road
freight (6.4 per cent), followed by public order and safety and school education. Almost 90 per
cent o f workers employed within the LGA also lived in the LGA.
Due to limited options, the great majority of residents in Kelso and Raglan (76 per cent) travel
to work by car, either as a driver or passenger. Just over two per cent walk and another one to
two per cent travel by truck.
Road access and transport
The major roads through the study area are the intersections of direct interest to the proposal
and include Gilmour and Boyd streets, View Street and Ashworth Drive t o the north of the
Great Western Highway, and Littleboume Street and Stockland Drive to the south. Gilmour
and Boyd streets are arterial roads which provide access to major community facilities and carry
heavy volumes o f traffic, including buses. Littlebourne Street, to the south, provides the major
access to the industrial area and neighbouring towns and villages including O'Connell, Oberon
and Jenolan Caves. However, several other industrial and bulky goods uses are also located
south o f the highway at Kelso.
Bus services (Routes 521, 524 and 525) operate along the Great Western Highway and
connect Kelso and surrounding areas with Bathurst There are only a few signposted bus stops,
on the southern side of the highway at Pat O'Leary Drive and in both directions t o the east of
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Boyd Street. In addition, school buses service this area and an intercity bus from Bathurst to
Lithgow runs every two hours on weekdays.
Pedestrian access
The primary pedestrian generators and attractors in Kelso are located within the heritage
grouping o f buildings near Lee Street. The Kelso Pub and cluster o f old Post Office Buildings
generate both pedestrian and vehicle transfer. Further east are fast food outlets and a service
station which produces similar traffic types. The Gold Panner's Motor Inn and Caravan Park
located at Ashworth Drive are a potential source o f pedestrian and cyclist activity into Bathurst.
The condition o f the existing footpath network is poor. There are few pathways and what is in
place is not always compliant with standards for access including surfaces and gradients. Paths
do not connect through to other paths and there is a general discontinuity in the network so
structured access t o or along the highway is limited.
Schools
The Kelso area has a number of schools. Kelso Public School, Holy Family Primary School and
Kelso High School are all accessed by either Gilmour or Boyd streets.
Community facilities and services

a

Figure 6-19 shows that the residential areas and community services in Kelso are located to the
north o f the Great Western Highway, while industrial / employment areas are mainly located
south of the highway. As a result, many local movements (from Bathurst, Kelso and nearby
areas) currently involve crossing the highway or turning across traffic t o access employment or
services.
The commercial area on the Great Western Highway at Kelso contains a general store,
newsagent, hotel and other services. Some are set back, with off-street parking areas while
other premises are located directly adjacent to the highway itself. A number of these businesses,
such as the takeaway shop, fruit market, service station, some automotive suppliers / repairs and
accommodation providers, derive business from passing trade. Many also rely on goods and
services supplied by other local businesses, for which continued local access and parking is
required.
Two local shopping centres are located within the Kelso residential area. Trinity Heights is a
new shopping area which offers many services and groceries. A smaller centre is located on
Boyd Street.
Community infrastructure within the Kelso area includes:
•
•
•
•

Kelso Community centre.
Christian Medical Centre.
Bathurst Nursing home and Seniors' housing on Boyd St.
Home and Community Care.
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•
•
•

Two child care services at Kelso West / Trinity Heights and the Kelso Children's Centre.
Youth Services.
Places of worship:
o Kelso Baptist Church (next Kelso High)
o Anglican Holy Trinity Church
o Bathurst Christian Life.

Parks, recreational areas and areas o f open space in and around Kelso include:
•

Bressington Park.

•

Learmonth Park- three synthetic hockey fields, four synthetic cricket pitches, nine touch
football turf fields and a clubhouse (touch football).

•

Bonner St playground.

•
•

Bunora Park, with playground.
Carramar Park.

•

St Patricks Sports Ground & Club rooms.

Shared bicycle path
Bathurst Regional Council has commenced work on an off-road shared bike-pedestrian way as
part of its regional community access and cycling plan. Part of the cycleway network currently
extends along the northern (east-bound) carriageway of the Great Western Highway between
Stockland Drive and a park to the east of Boyd Street, at Kelso, with linkages along Gilmour and
Boyd Streets and into the surrounding residential areas north of the highway.
Community and stakeholder engagement
RMS commissioned a community engagement strategy to inform local residents, businesses and
other stakeholders o f the proposal and to seek feedback. The details o f the community
consultation and where the issues raised are addressed in this REF are provided in chapter 5
and Appendix K.
Liveability
The liveability study determined that the sensitivity of place at Kelso is low because the existing
highway has impacted on the majority o f liveability considerations. This is reflected in the
absence o f facilities within the corridor but also the presence of empty shops. This indicates that
the ability to maintain businesses within the corridor si difficult due to the physical constraints of
the site and the surrounding environment which it serves. The liveability study also determined
that sensitivity to change si also considered low.
6.9.2

Potential impacts

Construction impacts
The proposal has the potential to generate socio-economic impacts during construction which
si likely to take around 18 months (refer to chapter 3 for description o f works and timeframe).
These impacts are summarised below.
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1

Noise and vibration and air quality
Noise and vibration impacts and air quality impacts associated with road plant and machinery
would directly impact on residents and businesses near the highway. These are discussed in
section 6.2 and 6.8.

1

Traffic, parking and access
Concerns about changes to parking and access have been major issues raised during community
engagement particularly with local businesses which rely on highway shoulders or on on-site
parking to attract passing trade and regular customers. Some businesses expect major
disruptions to their activities and loss of trade during construction. Others note traffic delays
during construction would adversely impact on the efficient operations of their businesses and
supply chains. Deliveries and/or loading at certain businesses may not be possible due to loss of
on-street parking during construction. The impact would likely be greater for those businesses
with no off street parking. Section 6.1 addresses potential access and parking impacts and
outlines mitigation and management measures.
Temporary traffic changes would occur during the construction period, for example potential
delays may be experienced. This would be mitigated to a certain degree through the staging of
the works as described in section 3.3. Furthermore, due to the confined nature of the project
site, on-street parking would generally be prohibited during construction. Some of this loss
would be temporarily mitigated by providing alternative parking areas (refer to section 6.1).
Public transport
Bus users may be impacted as a result of traffic delays during construction or changes to bus
stop location and access. Safe access to bus stops would be maintained at all times and bus
companies would be consulted prior to any changes to traffic conditions. This is further
discussed in section 6.1. Safeguards are included to minimise impacts to bus services.
Cyclist and pedestrian access
Current cyclist and pedestrian access would be maintained but may need to be altered during
construction to ensure safety.
Service impacts
There is potential

for

disruptions to services (power, water, sewerage, gas and
telecommunications) for neighbouring properties during the relocation of utility services during
construction. These impacts are considered to be minimal as the disruptions would be short
term in nature and all property owners would be notified in advance of the disruption.
Economic and employment impacts
The proposal may result in benefits for some businesses along the Great Western Highway, as
there is potential for increased business during the construction phase as a result o f the
workforce that the proposal would generate. This would mostly be applicable to food and
beverage outlets.
There is a potential that construction activities may impact on businesses, especially those reliant
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on passing trade, due to a lack of visibility and on-street parking resulting from construction
activities.
Operational impacts
Property acquisition
Property acquisitions would be required for the proposal. The majority of the acquisitions
would be partial strip acquisitions of land fronting the highway and would impact rural, business,
industrial and residential zoning. Details o f estimated acquisition requirements are included in
section 3, Table 3-6, Figure 3-11, Figure 3-12, Figure 3-13. On the northern side of the highway,
21 properties (affecting 17 land owners) would be impacted. On the southern side o f the
highway, 29 properties (with 26 different land owners) would be impacted. There is a potential
for strip acquisitions to impact on the minimum lot sizes, setbacks and floor space ratios
identified in Table 6-29. However, the strip acquisitions are unlikely to impact on the
operational viability of any specific land use. The majority of the acquisitions would impact on
the frontage of properties and could impact accesses. However, property access would be
maintained during construction and reinstated following completion o f works in consultation
with land owners. Buildings are unlikely to be impacted. The final required acquisitions would be
confirmed during the detailed design phase in consultation with the affected landowners. All
property valuations and acquisitions would be carried out in accordance with the Land
Acquisition Information Guide
Compensation) Act 1991.

(RTA

2011)

and

the

Land Acquisition

Oust

Terms

At the eastern end of the proposal, a section of Boyd Creek and an unnamed tributary has the
potential to be relocated some 30 metres to the south within land marked for the development
o f an intermodal terminal. This has the potential to affect the approved concept plan for the
intermodal terminal (GSA Planning 2005). The concept plan for the intermodal terminal
includes a number of facilities which are currently located on the proposed relocated creek and
tributary alignment (internal roads and warehouses). The proposal would therefore reduce the
amount o f land available for the proposed development and would require the concept plan for
the intermodal terminal to be revised. The alternative option o f piping this section o f creek
would minimise impacts as land would be available for development purposes and adjustments
to the concept plan may not be required or would be minimised.
Economic impacts
The proposal has the potential to impact on certain businesses through the introduction of the
median which would not allow right turn movements across the highway. This has the potential
to impact those businesses that are reliant on passing trade as customers would need to travel
to a roundabout or u-turn to travel back to that business. The maximum additional distance
that would need to be undertaken si around two kilometres for someone to access the
opposing carriageway which would add an estimated two minutes o f travel time.
The proposed relocation of a section o f Boyd creek has the potential to impact on the
economic viability of a proposed intermodal terminal near Ashworth Drive by reducing the area
o f available land required for the development. The alternative option o f piping the section of
Boyd Creek and tributary would minimise impacts.
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I

Noise and vibration
The proposal would be bring the highway closer to some businesses and residential properties
which could increase noise and vibration. Operational noise impacts and management and
mitigations measures are discussed in section 6.2.

Parking
Full width shoulders (three metres) and on-street parking si proposed for the length of the
proposal, except where the space is used for left turn or bus bays. While some parking spaces
would be lost, highway parking would continue to be available for the majority of residences
and business properties.
Changes to local access
Through the community consultation process, regular road users expressed concerns that
turning restrictions (particularly bans on right turns across the highway due to the median) could
limit access, add to travel times and make journeys more difficult. In particular, concerns were
raised about the effects of possible restrictions on westbound right turns in accessing residential
areas and community facilities in Kelso. The proposed changes strike a balance between
limitations on access and improved traffic flow and safety. The proposed new westbound right
turn into Boyd Street si designed to complement the upgraded access via View Street, providing
an additional choice of route to access residential areas and community facilities. The proposal is
likely to cause some inconvenience for drivers and their established patterns of access.
However, the u-turn bay in Stockland Drive and the roundabouts proposed at Ashworth Drive
and Littleboume Street would minimise potential local access issues. The maximum additional
distance that would need to be undertaken si around two kilometres for someone to access
the opposing carriageway.
The proposal incorporates a shoulder lane along its length which would provide additional
protection for vehicles reversing from their driveways, especially during peak periods. Residents
and businesses would retain driveway access to their properties.
Cyclist and pedestrian access
The proposed signalised intersections at Stockland Drive and Pat O'Leary Drive and the midblock pedestrian refuge between Boyd and View Streets would provide improved safety for
pedestrians crossing the highway. Provision for another mid block pedestrian refuge may also
need t o be considered where there are currently large numbers of informal crossings, such as
between Littlebourne Street and Pat O'Leary Drive. The proposal includes a footpath along the
full length and both sides of the highway. It also includes a shared footpath/cycleway along the
southern footpath from the west between Stockland Drive and Boyd Street, crossing to the
northern side of the highway east of Boyd Street. RMS si working with Bathurst Regional
Council to incorporate aspects of the Council's regional community access and cycling plan into
the project. Regular liaison with Council's staff and a shared approach to the completion of this
strategic route, would ensure planning, engineering works and signage are consistent with this
Plan. A future extension of the off-road cycleway between Boyd Street and Ashworth Drive is a
high priority within the Plan. For cyclists who continue to use the road, the proposed shoulder
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lanes would offer some separation from heavy vehicles and fast moving traffic.
Safety
RMS crash statistics indicate this section o f road has a high accident rate. A wider carriageway
and provision of protected right turn bays would assist in reducing current levels o f highway
congestion through turning delays and the frequency of rear-end crashes. More details on traffic
and safety is provided in section 6.1.
Liveability
Changes within the corridor as part o f the proposal have the potential to enhance or degrade
aspects which contribute to the liveability. Table 6-30 provides a summary o f impacts to
I iveability.
Table 6-30 Magnitude o f change t o liveability (Tract Consultants 2011b) red = negative
impact; green = positive impact
Liveability

Scale

consideration

nature
change

Connectivity
and

into

and Change and impact
of

Moderate

through

Introduction of a central median eliminating right
hand turn opportunities to properties with potential
impact on vehicle access to some commercial
properties;

surrounding
environments
Moderate Low

Existing vehicle movements at intersections are
retained with the exception of the right hand turn
movement out of Lee and View streets.

Moderate

A t the Boyd Street intersection, a dedicated right
hand turn movement from the highway has been
introduced

Connectivity

No change

between transport
nodes
Connectivity across

which

would

enhances

safety

and

improves movements.
Due to the intermittent commuter service, the
opportunity to integrate connections for pedestrians,
cyclists and buses between the station and residential

Moderate

the road

area si not realised.
The proposal to revise control o f intersections by use
o f either traffic lights or roundabouts has the
potential to introduce safer crossing opportunities of
the highway

Accessibility

Moderate

Widened

road

reduces

potentially impacts the
Low to
Moderate
Moderate

Safety and security

Moderate
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o f verges and
amenity o f those living
width

adjacent highway and those utilising the verge
A shoulder is provided to enable parking, breakdown,
ease o f ingress/egress from driveways.
Shared pathway and footpath is provided to enable
cycle and pedestrian access along the highway
Safety si a primary driver o f the upgrade for both
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1

Liveability
consideration

Scale
nature
change
to high

and

Change and impact

of
pedestrians and vehicles. The formation of paths and
compliance with standards si required as part of the
works.

Amenity

6.9.3

High

Formed paths, street trees and furniture are to be
provided as part of the upgrade to ensure that
pedestrian as well as vehicular access si addressed.

Safeguards and management measures

Preconstruction
•

•
•

During the detailed design phase, the construction methodology would be further
developed t o incorporate alternative parking and access arrangements for businesses and
residents.
Impacts on minimum lot sizes, setbacks and floor space ratios would be further
investigated during detailed design when final acquisition requirements are known.
Property acquisition would be managed in accordance with the provisions of the Land
Acquisition Policy (RTA 2011) and the Land Acquisition Oust Terms Compensation) Act
1991.

•
•

The detailed design would minimise property acquisition impacts as far as practical.
Impacts to the future intermodal site near Ashworth Drive as a result of the relocation of
the creek line or piping would be minimised in consultation with property owner.

Construction

•

RMS and contractors would work closely with businesses and residents affected by parking
restrictions during construction to develop aftemative measures to ensure access and trade
can continue during construction.
Use o f temporary road signage would be considered in consultation with business owners

•

where businesses may be impacted due to lack o f views from the road during construction.
Property access would be maintained wherever possible. Prior to any unavoidable

•

disruption to access, consultation would be undertaken with the affected property owner.
Local residents would be notified prior t o works commencing and would be kept regularly

•

informed o f construction activities during the construction process and informed of
•
•

changed conditions including likely disruptions to access.
A complaints-handling procedure and register would be included in the CEMP.
Residents would be informed prior to any interruptions to utility services that may be
experienced as a result of utilities relocation.

Operation
•

Future Mid-block pedestrian crossings would be monitored within one year o f operation
between Littlebourne Street and Pat O'Leary Drive. This would be conducted by RMS to
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determine whether these have increased, decreased or remained the same compared to
existing conditions. Should it be determined that pedestrian safety is compromised due to
mid-block crossings then a pedestrian refuge would be considered at this location.

6.10 Aboriginal cultural heritage
6.10. I

Methodology

A search of the OEH/EPA Aboriginal Heritage Information Management System (AHIMS)
database was undertaken for a one kilometre radius around the proposal site on 24 January
2011 to determine whether any Aboriginal heritage items were located in vicinity of the
proposal site.
A search o f native title claims was undertaken in January 2012.
Furthermore, the RMS Senior Regional Environmental Officer and RMS Aboriginal Cultural
Heritage Adviser (AHCA) undertook a site walkover o f the proposal site in line with stage 1 of
the RIV5 Procedure for Aboriginal Cultural Heritage Consultation and Investigation (PACHCI).
6.10.2

History

The original inhabitants o f the area are the Wiradjuri people. This was one o f the largest semi
nomadic groups in NSW, due to the land being situated between three rivers. The Wiradjuri
country covered the area from the east boundary of the Great Dividing Range, to the west
present town o f Nyngan and Hay, to Albury in the south and Gunnedah to the north. The
people of the Macquarie River were known as the Wambool people, the Lachlan River
supported the Kalari people, and the Murrumbidgee River the Murrumbidjeri people. The
Aboriginal people depended on rivers and streams as a focal point for activity, as it provided
resources, shelter and a food source.
The region became dislocated with the arrival of pastoral settlers, with ten grants comprised of
50 acres each in Kelso given out February in 1818. Conflict between the settlers and the
Wiradjuri people escalated across the region by 1824 due to variances with land use. The
battles around Bathurst became documented and ingrained into Australian history as the
Aboriginal resistance to British settlement (Bathurst Regional Council 2011).
6.10.3

Existing environment

The Wiradjuri country is now divided into nine Local Aboriginal Land Council (LALC)
boundaries. The proposal falls within the Bathurst boundary.
A total of 14 known sites occur across the Local Government Area (Bathurst Regional Council
SoE report 2010). The AHIMS database search revealed two Aboriginal artefacts (open camp
sites), both located over 600 metres south of Great Western Highway. The site walkover
undertaken by the RMS Senior Regional Environmental Officer and RMS AHCA determined
that the proposal site was highly disturbed with low potential for aboriginal heritage present on
site.
Great Western Highway Upgrade, Kelso
Review of Environmental Factors

192

1

No current native title claims for the Kelso area were found.
6.10.4

Potential impacts

The results of the stage I PACHCI indicated that the proposal is unlikely to impact Aboriginal
cultural and heritage objects or places and that consultation with the LALC or implementation
o f stage 2 o f the PACHCI was not required.
6.10.5
•

Safeguards and management measures

If Aboriginal heritage items are uncovered during the works, all works in the vicinity of the
find must cease and the RMS' Aboriginal cultural heritage advisor and the senior regional
environmental officer contacted immediately. Works in the vicinity o f the find must not recommence until clearance has been received from those RMS officers and OEH/EPA.

1

6.11

Resource management and waste

6.1 1.1

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 o f this Act are:
•

To encourage the most efficient use o f 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 o f the
following orden
o
o

•

avoidance of unnecessary resource consumption
resource recovery (including reuse, reprocessing, recycling and energy recovery)
disposal.

o
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.

6.1 1.2

Potential impacts

The proposal would generate and require earthwork 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 Bathurst region, where possible and cost effective.
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I
Unsuitable material and excess material would be recycled on other RMS projects as a first
option and if this si not possible the material would be disposed of at a licensed facility.
Other materials required for the proposal include, signage, fuel for operation o f machinery and
vehicles, chemicals and water. An estimation of water required for the proposal si not known at
this stage. None of the materials required for the works are in short supply or difficult to obtain,
however, procurement would explore options for using materials with a recycled content and
low carbon footprint where that product is cost and performance effective.

1

The proposal would generate the following waste:
•

Vegetation (estimated at 0.10 hectares of riparian vegetation and 138 street trees to be
removed).

•

Pavement (estimated at 45,000 cubic metres to be removed).

•

Concrete.

•

Roadside materials (guide posts, guard rails etc).

•

Paper waste from administrative activities.

•

General waste from site office.

•

Plant and equipment maintenance waste including liquid wastes from cleaning, repairing
and maintenance.

•

Packaging materials from items delivered to site, such as pallets, crates, cartons, plastics and

1

wrapping materials.
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. There are two service stations adjacent to the
proposal. As such, there is potential to encounter areas of contamination during construction.
Stockpiled materials can also cause impacts when materials are mixed. For example, mixing of
topsoils with sub soils, mixing of suitable and unsuitable material or mixing contaminated
material can lead to materials that would have ordinarily been reused being rendered as waste.
6.11.3

Safeguards and management measures

•

The contractor would classify any excavated spoil as per the Protection o f the
Environment Operations Act 1997

•

Resource management hierarchy principles are to be followed:
o
o

avoid unnecessary resource consumption as a priority
avoidance is followed by resource recovery (including reuse o f materials, reprocessing,
and recycling and energy recovery)

o
•

1

disposal is undertaken as a last resort (in accordance with the Waste Avoidance &
Resource Recovery Act 2001).

Excavated material would be reused on other RMS projects where possible.
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1

•
•

Other recyclable wastes would be separated and transported to a suitable recycler.
Construction waste material would not be left on-site once the works have been
completed.

1

•

Working areas would be maintained, kept free o f rubbish and cleaned up at the end of
each working day.

•

Any offsite disposal of spoil would be accompanied by a section 143 permit under the
Protection o f the Environment Operations Act [997 if required.

•

The use o f water would be minimised through water recycling and the use o f reclaimed
water in accordance with RTA Environmental Direction 19 — Use of Reclaimed Water.

•

Procurement would endeavour to use materials and products with a recycled content and
low carbon footprint where that material or product si cost and performance effective.

•

Roadside infrastructure e.g. signs would be reused or recycled where feasible.

6.12 Operational hazards and risks
6. 1 2. I Potential impacts
Flooding
Flooding at waterways/culverts as a result of the increased paved surfaces has been considered
in the design o f the drainage system (Boyd Creek) which would cope with 1 in 100 year flood
(section 6.3).
The u-turn facility at Stockland Drive would be constructed on a flood plain. The footprint of
the u-turn is small compared to the floodplain and therefore si unlikely to impact flood patterns
in the locality as a result of this development.
Noise
Noise impacts as a result of the closer proximity o f traffic to residents have been considered
(section 6.2). Management measures would be implemented to minimise operational noise
impacts t o those affected receivers.
Accidents
The proposed road would improve the safety of the road for road users including pedestrians
and cyclists through separation of the carriageways, increasing the number of lanes, improving
intersection geometry and providing shared paths away from the road.
6.12.2
•

Safeguards and management measures

In addition to the safeguards listed in other sections, a road safety audit o f the proposal
would be undertaken during the construction o f the proposal.
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6.13

Climate change

6.13.1

Existing environment

Climate change refers to the warming temperatures and altered climate conditions associated
with the concentration o f 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. Construction activities also
have the potential to contribute to climate change through the release o f greenhouse gases.

1

In 2008 the NSW Government published refined climate change projections for each region in
NSW, including the Western Region (which covers 50% o f the state, over 402,800 square
kilometres and includes the Bathurst [GA). The key temperature and rainfall changes by 2050
for the NSW western region are summarised in Table 6-3 I
.
Table 6-31 Summary o f temperature and rainfall changes in east o f the Western Region
t o 2050 (Department o f Environment Climate Change and W a t e r 2010).
Season

Minimum
temp
1.5-2.0°C

Maximum temp

Precipitation

Evaporation

2.0-3.0°C warmer in 5-10% n
i the north-east. 20-50%
the east
i most 20-50% increase.
Summer No change in 1.5-2.0°C warmer in 10-20% increase n
of the region.
the
the east.
.
I.0-1.5°C
2.0-3.0°C warmer
10-20% increase in
5-10% in the north east
Autumn
the
east.
warmer
0.5-2.0°C
2.0-3.0°C warmer
20-50% decrease
5-20% decrease in the
Winter
region.
Spring

The expected physical responses include drier soil conditions during all the seasons, a minor
increase in the average annual runoff, and the increase in the intensity o f flood-producing rainfall
events, leading to change in flood behaviour.
6.1 3.2

Potential impacts

The impacts of climate change on the proposal
The changes in localised weather, such as increases in temperature or unpredicted fluctuations
in rainfall patterns are unlikely to be significant, or have a major impact on construction activities
o f the works. However, in the long-term, increases in temperature may affect the integrity of
the highway pavement and other construction, either directly or indirectly though evaporative
changes, along with changes to soil moisture content and soil instability which may eventually
impact on the foundations o f the structure, softening the pavements and the road environment.
Localised flooding at watercourses may also increase due to changes in rainfall pattern. This may
result in:
•

Increased potential for localised flooding at the site.

•

Drainage and stormwater impacts.
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•
•

Changes to pest and weed species and distribution, and alterations to ecosystem services.
Erosion impacts resulting in sediment loss from the site.

The proposal includes provision for the passage of flood waters, management of flow velocities
to minimise erosion and scour watercourses and collection and management of run-off waters.
Drainage requirements would be further refined during detailed design but the drainage design
has incorporated potential increase in rain events as a result of climate change.
Impacts of the proposal on climate change
The emission o f greenhouse gases si believed to be the main instrument that si driving increased
temperatures and other associated indicators o f climate change.
Each gas that has been identified by the intergovernmental panel on climate change has been
classified with a global warming potential, the units of which are carbon dioxide equivalents, this
is to represent the standardised effects of each gas in the atmosphere. Table 6-32 shows what
gases have been identified to date, and their global warming potential.
Table 6-32: Greenhouse gases and their carbon dioxide equivalents
Greenhouse gas
Carbon dioxide equivalents
Carbon dioxide

I

Methane

21

Nitrous oxide

310

Hydrofluorocarbons

Various

Perfluorocarbons

Various

Sulphur hexafluoride

23,900

Construction
The construction phase would result in greenhouse emissions being produced. It is expected
that the greenhouse gases that would be released are carbon dioxide, nitrous oxide and
methane:

1

•

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.

A t this early stage of the proposal and due to its complexity it is not possible to estimate the
emissions likely t o be generated, as this si dependent on construction methodology, materials
and suppliers. Once detailed design has been undertaken, an assessment of this nature is
possible.
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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 dependent
on the amount of bulk earthworks 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 si 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 o f emissions would

1

therefore be dependent on the number, type of, and electricity source for the lights.
A small amount of emissions would be generated during maintenance activities required for the
road (which would be frequency and intensity dependant), but this would be minimal.
The proposal may have the effect o f reducing emissions through increased efficiency o f the road
network. However, the proposal also introduces signalised intersections, which would add to
the stop/start effect of vehicles and result in an increase in localised emissions. To understand
the full effects of the proposal, a detailed greenhouse emissions assessment would need to be
undertaken.
6.13.3

Safeguards and management measures

I

Design and construction:
•

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

•

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

•

Appropriate sized construction equipment, plant and vehicles would be used.
Frequent servicing o f equipment would be undertaken to ensure optimal performance and

•

minimise down-time (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 would be
considered, where possible.

•

Recycling o f waste would be undertaken where possible.
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•

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
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 (e.g. solar power).

•

6.14

Cumulative impacts

Cumulative impacts have the potential to arise from the interaction of individual elements
within the proposal and the additive effects of the proposal with other external projects. RMS is
required under clause 228 (2) of the Environmental Planning and Assessment Act 1979, to take
into account potential cumulative impacts as a result of the proposal.
6. I 4. I

Potential impacts

Concurrent road works
The proposal forms part of a broader strategy to upgrade the Great Western Highway
between Penrith and Orange to make the highway a safer, more efficient transport link.
Therefore, there si potential for short-term negative cumulative impacts related to traffic delays
and access if works overlap. Pollution, waste and resource use and construction noise vibration
would also have negative cumulative impacts. A change to the visual amenity of the area could
also result from the construction activities.
The effect of upgrading this and other sections of roads would have a positive cumulative
impact on travel times, road safety and facilitating the anticipated increase in traffic volumes as a
result o f future population growth in the area.
Concurrent development
Developments including the proposed interrnodal terminal along the southern side of the Great
Western Highway between Pat O'Leary Drive to just east of Ashworth Drive (where the
proposed compound site would be located), the large scale Housing NSW redevelopment
project in Culnane Place and other housing or commercial redevelopments around Kelso may
have potential cumulative construction impacts where works are undertaken concurrently.
These impacts would include increased traffic delays and increased pollution including air quality
impacts, noise and vibration. This will need to be managed through consultation with local
council and relevant stakeholders.
Operational noise
While marginal increases in the number of maximum noise level events at the nearest
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residences are likely to be experienced as a result of the proposal, it should be noted that
strategies are currently being implemented to reduce road traffic noise across the state's road
network which may reduce the number of maximum noise levels events. These include local
council requirements to include noise mitigation in new dwellings, metropolitan plans to

1

increase the use of public transport, state wide plans for upgrades o f major transport routes,
and national initiatives to reduce heavy vehicle engine brake noise and road freight haulage. The
NSW Freight Strategy being developed by Transport NSW si expected to result in reduced
noise from heavy vehicle freight on roads in many areas and a corresponding reduction in high
noise level events from road traffic.
Flooding
Investigations at Raglan Creek are currently being undertaken to address highway flooding at
Raglan Creek. RMS and Bathurst Regional Council are planning to construct a diversion channel
from Raglan Creek down to the Macquarie River to manage high intensity rainfall events. This is
part o f a separate project.
6.14.2
•

Safeguards and management measures

The

account future proposed
developments in Kelso to minimise potential adverse impacts during construction.

6.15

proposed

construction

staging would

take

into

Summary of beneficial impacts

•

Improved safety for all road users.
Provision for safe pedestrian and cyclist travel.

•

Improved safety at intersections along Great Western Highway.

•

Improved access and travel times for road freight

•

1

6.16 Summary of adverse impacts
•

Temporary disruptions to traffic flow and access.

•

Noise and vibration impacts to properties adjacent to the upgrade during construction and
operation.

•

Changes to right turn access for properties Great Western Highway.
Temporary increased risk for spills and contamination.

•

Temporary increased risk o f occurrence of erosion and sedimentation.

•

Potential temporary decline in air quality.

•
•

Increased risk o f degradation o f water quality and adverse impacts on aquatic habitats.
Temporary increased potential o f introduction of weed species.

•

Removal o f riparian vegetation (mostly weeds).

•

Potential impacts non-Aboriginal heritage.

•
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•

Property acquisition.

•

Permanent change to the visual environment with the introduction of bridge, roundabouts
and signalised intersections.

I
1
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7

Environmental management

This chapter describes how the proposal would be managed to reduce potential environmental
impacts throughout detailed design, construction and operation of the proposal. A framework
for managing the potential impacts si provided with reference to environmental management
plans and relevant RMS Q A specifications. A summary of site-specific environmental safeguards
si provided in Table 7-1 and the licence and/or approval requirements required prior to
construction are listed in Table 7-2.

7.1

Environmental management plans (or system)

Throughout this REF, a number of safeguards and management measures have been identified
in order to minimise adverse environmental, social and economic impacts that could potentially
arise from the proposal. These management measures would be incorporated into the detailed
design and associated with the construction and operation of the proposal.
The identified safeguards and management measures would be incorporated into the detailed
design phase and contractual arrangements, to be implemented in the construction and
operation phases of the proposal. A project environmental management plan (PEMP) and a
construction environmental management plan (CEMP) would be prepared to describe these
safeguards and management measures, how they would be implemented and who would be
responsible for their implementation.
The plans would be prepared prior to construction of the proposal and must be reviewed and
certified by the RMS environmental advisor, Western Region, prior to the commencement of
any on-site works. These plans would be working documents, subject to ongoing change and
updated as necessary to respond to specific requirements. The CEMP and PEMP would be
developed in accordance with the specifications set out in the
•
•
•

7.2

RMS Q A specification G36 — environmental protection (management system).
RMS QA specification G38 — soil and water management (soil and water plan).

RMS Q A specification G40 — clearing and grubbing.

Summary of safeguards and management measures

Environmental safeguards outlined in this document would be incorporated into the detailed
design phase and during construction and operation of the proposal. These safeguards would
minimise any potential adverse impacts arising from the proposal on the surrounding
environment.
All safeguards described n
i this REF and the decision report would be
incorporated into the CEMP. These are summarised in Table 7-1.
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Table 7- I : Summary of site specific environmental safeguards.
Environmental safeguards

Impact
Traffic
access

and Design and pre-construction:
•

Alternative parking arrangements would be investigated to minimise
impacts on local road parking.

•

Roundabouts would be designed during detailed design to facilitate safe
pedestrian movements.

•

Existing bus services would be maintained and consultation would be
undertaken with the bus service provider regarding the need for any
change to bus route or bus stop location during construction.
Haulage routes would be identified and road condition surveys

•
•

undertaken for local roads.
A detailed traffic management plan (TM F) would be prepared as part of
the construction environmental management plan (CEMP) during the
detailed design phase. The I M P would be prepared in accordance with
the RMS' Traffic Control at Worksites and Australian Standard 1742.32009 Manual of uniform traffic control devices Traffic control for works
on roads and would include the guidelines, general requirements and
procedures to be used when activities or areas of work have a potential
impact on existing traffic arrangements. The TMP would include but not
be limited to:
Identify haulage routes and ensure impacts to local routes are
o
minimised.
Identify the traffic management requirements during construction.
o
o

Ensure the continuous, safe and efficient movement of traffic for
both the public and construction workers.

o

Determine the number and width of traffic lanes in operation.
Ensure at least one lane of traffic si maintained in each direction at
all times.
Maintain the capacity of local roads.

o
o
o
o
o
o
o
o
o
o

Determine temporary speed restrictions to ensure safe driving
environments around work zones.
Minimise impacts on Great Western Highway and local traffic.
Provide access to local roads and properties.
Provide temporary works and traffic signals.
Identify traffic barrier requirements and placement.
Include methods for implementing the traffic management plan.
Include methods for minimising road user delays.
Provide appropriate warning and advisory signposting.
Consider other developments that may also be under construction,
to minimise traffic conflict and congestion that may occur due to the
cumulative increase in construction vehicle traffic.

Include requirements and methods to consult and inform local
community of to impacts on local road network and traffic.
A detailed access management plan would be prepared as part of the
o

•

Great Western Highway Upgrade, Kelso

Review of Environmental Factors

203

Impact

Environmental safeguards
management plan (CEMP) during the
detailed design phase. The plan would include but not limited to
Requirements to consult with affected businesses and residents
o
construction

environmental

prior to any impacts to accesses
Provisions to maintain safe access to businesses and residences.
Provisions to maintain safe access to services such as bus stops.
Requirements to provide safe access from to and from either side of

o
o
o

the road for pedestrians at strategic locations such as bus stops and
businesses.
Maintain safe pedestrian and cyclist access for safe movements along
Great Western Highway.

o

Operation:
•

The proposal would be designed to the RTA road design guide and
would be reviewed by RMS road safety section.

•

The signalised intersections would be co-ordinated to minimise impacts
on traffic flows.

Noise
and Pre-construction
vibration
During the detailed design stage of the proposal, investigations o f all
•
feasible and reasonable noise control options would be undertaken. All
feasible and reasonable noise mitigation treatments would be considered
for the affected receivers as part of the proposal to reduce traffic noise
levels at residences to within the applicable noise limits. Feasible and
reasonable noise mitigation measures would also be considered at
residences identified as having existing 'acute noise levels and where
such levels have been predicted for the design year (ten years after
opening of the proposal) as a result of the proposal. This assessment
would be undertaken in accordance with DECCW's Environmental
Criteria for Road Traffic Noise (EPA 1999) and the RTA's Environmental
Noise Management Manual (RTA 2001).
•

A construction noise and vibration management plan (CNVMP) taking
into consideration OEH/EPA's Interim Construction Noise Guideline
(DECCW 2009) would be developed during finalisation o f the
construction methodology and the detailed design phase to mitigate
noise impacts upon sensitive receivers. The CNVMP would include but
not be limited to:
Identification of potentially affected properties and residences.
o
o

Requirement for dilapidation surveys for buildings within 50 metres
of the construction works.

o

A risk assessment to determine potential risk for discrete work
elements/activities likely to affect residents.
A map indicating the locations of likely potential impacts.

o
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o

Mitigation measures to reduce excessive noise during construction
activities including those associated with truck movements.

o

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

o

A process for resolving issues and conflicts.

Construction
•

•

The configuration o f the compound and stockpile site would be planned
so that noise impacts to nearby businesses would be minimised. Noisy
plant and machinery would be located away from any noise receivers.
Selection of construction plant and equipment would take into
consideration noise outputs so that noise impacts are minimised.

•

Vibration emission levels from each plant would be measured on site
before the start of construction works. Safe buffer distances should be
determined to avoid structural damage to potential receivers.

•

Dilapidation surveys for buildings within 50 metres of the construction
works would be prepared in accordance with the Construction Noise

•

•

and Vibration Management Plan (CNVMP).
Where actual construction activities differ from those assessed in the
noise and vibration assessment (Appendix F), more detailed design of
noise control measures may be required once specific items of plant and
construction methods have been chosen and assessed on site.
Works would be carried out during standard working hours (i.e 7am6pm Monday to Friday, 8am-1 pm Saturdays). Any work that is
performed outside normal work hours or on a Sunday or public holiday
is to minimise noise impacts in accordance with RMS' Environmental
Noise Management Manual (RTA 2001), "Practice Note vii — Roadworks
Outside o f Normal Work/hg Hours" and the Interim Construction Noise
Guidelines (DECC 2009). This would include notifying the local

•
•

community of any works planned to be undertaken outside standard
construction hours.
Regular updates on the proposal would be provided to the community.
A community liaison phone number and site contact would be provided
so that noise and or vibration-related complaints if any can be received
and addressed in a timely manner.

Post-construction
•

Post construction noise monitoring o f operational noise would be
undertaken in accordance with Practice Note VIII of the RMS ENMM,
within two to 12 months of proposal completion at selected
representative locations along the proposal to give a minimum o f seven
days o f data (excluding adverse weather). Where noise levels exceed
those originally predicted further investigations would be undertaken to

1
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determine whether additional mitigation measures need to be
considered.

Hydrology

Detailed design and construction:
•
•

The existing culvert depth at site I would be confirmed during detailed
design of the proposed culvert to convey 100 year AR1 flow events..
Scour protection and energy dissipaters upstream and downstream o f all
culverts, would be refined during detailed design.

•

Further hydrological and hydraulic assessment would be undertaken
during detailed design where required, in particular should the section of

•

creek line at Ashworth Drive be piped.
Channel material type would be examined at the detailed design stage in
conjunction with a soil erodibility assessment.

•

A flood management plan would be prepared to manage any potential
flooding of the highway during construction, in particular at the western
end o f the proposal site near Stockland Drive.

Operation:
•

Creek lines and culverts would be regularly maintained so that the I 00
year ARI capacity is retained (e.g. clearance o f silt from culvert).

Soils, landscape Design stage
and
water •
Detailed design of the bridge and culverts would include measures to
quality
minimise potential scouring of banks.
•

Scour protection devices would be installed where required to reduce
flow velocity and potential scouring and sedimentation of existing natural
channels and vegetation. Detailed design would consider soft options in
the first instance. However, if this is not possible, hard scour protection,
for example energy dissipaters would be used.

•

The number, size and location of possible temporary sedimentation
basins would be determined during detailed design in consultation with
RMS' Senior Environmental Officer who would determine whether an
additional environmental impact assessment is required for these.

•

A soil conservationist from the RMS Erosion, Sedimentation and Soil
Conservation Consultancy Services RegIster would be engaged during
detailed design to develop an Erosion and Sedimentation Management
Report which would inform the Soils and Water Management Plan. The
soil conservationist would consider (at a minimum):
o

Proposed staging plans for the project to ensure appropriate
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erosion and sediment control si possible.
o

The likely run-off from each road sub-catchment.

o

Diversion of up-slope water around the site.
The direction of run-off and drainage points during each stage of
construction.
The number, locations and sizing of possible temporary sediment

o
o

basins.

1

o

•

Requirements for erosion and sediment controls during construction
according to the guidelines set out in N S W Soils and Construction —
Managing Urban Stormwater Volume I "the Blue Book"(Landcom,
2004) and Volume 2: Main Road Construction (DECC, 2008).

The bridge would be tested for contamination (e.g. lead) prior to
demolition. Should contaminants be present appropriate methods would
be detailed in the work method statement (WMS) to ensure demolition
si undertaken according to
contaminant(s).

•

relevant guidelines for the

particular

The sediments in the creekline that would be dredged would be tested
for contaminants. Should contaminants be present appropriate methods
would be detailed in the WMS to ensure dredging and storage/disposal
of dredging material si undertaken according to relevant guidelines for
the particular contaminant(s).

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 Code o f Practice for Water Management
( I 999), the then RTA Erosion and Sedimentation Procedure (2009) and
incorporate specifications outlined in the N S W Soils and Construction —
Managing Urban Storm water Volume I "the Blue Book"(Landcom, 2004)
and Volume 2: Main Road Construction (DECC, 2008).

I

•

The SWMP would include:
o
o
o

An Erosion and Sedimentation Control Plan (ESCP).
Identification of areas requiring management controls.
A maintenance schedule for on-going maintenance of temporary
and permanent sedimentation controls (if determined as being

required during detailed design).
The SWMP would be reviewed by RMS Senior Environmental Officer,
•

Western Region prior to commencement of works,
The ESCP would include:
o

Staged plans for the creek diversion works.
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o
o

Staged plans for the demolition and construction o f the bridge.
Staged plans for the relocation of the creek line south o f Ashworth
Drive intersection.

o
o
o

•

Staged plans for dredging works upstream of the culvert 160 metres
west of Ashworth Drive.
The provisions for prompt completion o f works relating to drainage

1

and sediment control to minimise exposure time of disturbed areas.
The provision of sediment and filter traps in advance o f and in
conjunction with earthworks operations, to prevent sediment laden

run-off leaving the site.
The methodology for the demolition of the existing Boyd Creek bridge
would be further refined during detailed design to minimise impacts on
Boyd Creek.

•

A procedure would be prepared for dewatering activities in accordance
with Environmental Management o f Construction Site Dewatenng
(RTA20 I 1). The procedure would include but not be limited to:
o

A map showing areas of the proposal that would
dewatering.

o

Detailed description and justification o f all selected dewatering

o

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

o
o
o

Design requirements for each offsite discharge location to prevent
erosion..
Water quality objectives relevant to the type o f dewatering activity.

o

Description o f the water quality treatment techniques to be used.
Water sampling and testing regime to validate water quality prior to
and (if required) during dewatering.

o

Proposed monitoring and supervision regime.

o

•

require

Work Method Statements (WMS) would be prepared for high risk
activities, including but not limited to, the relocation or piping of the
creek line south of Ashworth Drive intersection; the culvert works 160

1

metres west of Ashworth Drive, including dredging upstream of culvert;
the culvert works at Littlebourne Street; and demolition and construction
of Boyd Creek bridge. The WMS would include, but not be limited to,

1

the following:
o

Description o f works/activities including machinery.

o

Outline of the sequence of the works/activities, notably creek
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diversion works and any dewatering requirements in accordance
with the Environmental Management o f Construction Site
Dewatering (RTA 2011).
o

o
o
o

or residents.
A map indicating the locations of likely potential environmental
impacts.
Evaluation of methods to reduce environmental risks.
Mitigation measures to reduce environmental risks.

o

A process for assessing the performance of the implemented
mitigation measures.
A process for resolving environmental issues and conflicts.

o

Emergency procedures for chemical spills and other potential

o

•

An environmental risk assessment to determine potential risks to
discrete work elements or activities likely to affect the environment

emergency incidents.
The WMS would be forwarded by the Project Manager to the Senior
Environmental Officer, Western Region for review and approval prior to
commencement of works.

•

A site stabilisation plan would be prepared as part of the CEMP. The plan
would include but not be limited to the following:
o

Identification and mapping of areas along the length of the proposal
requiring stabilisation.

o

Risk assessment for disturbed areas and stockpiles.
Detailed methods for stabilisation.

o
o
o
o

Develop a monitoring program for the stabilised areas.
Develop a process for determining the success of stabilised areas or
methods.
Develop a process for identifying additional stabilisation methods.
All high risk areas would be stabilised within two weeks. This
•
would include as minimum all creek works.
•

•

All medium risk areas would be stabilised within one month

Testing for contaminated materials would be undertaken at the proposed
excavation areas adjacent to the service stations and any other industrial
sites with potential for contamination to occur. Should contaminated
material be found, then a procedure would be developed to manage the
contaminated material in terms of rehabilitation requirements, waste
classification and subsequent transport and disposal requirements.

•

An incident emergency spill plan would be developed and incorporated

Great Western Highway Upgrade, Kelso
Review of Environmental Factors

209

Impact

Environmental safeguards
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 an emergency response plan. Emergency spill kits would
be kept onsite at all times.

Construction
Erosion and sedimentation
•

Progressive erosion and sediment control plans would be prepared and
implemented.

•

Sediment and erosion controls (including temporary sedimentation
basins) would be implemented before any construction commences and
inspected regularly, particularly after a rainfall event, and maintenance
works undertaken as needed.

•

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.

•

Clearing of vegetation from riparian areas would use the cut stump
method wherever possible to minimise the potential o f erosion of stream
banks.

•

Stockpiles would be managed in accordance with the Stockpile Site
Management Guideline (RTA 2011).

•

Batters would be stabilised using appropriate ground cover.

•

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

•

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

•

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

•

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

Native trees around creek lines would be retained where possible to
minimise potential erosion impacts.

Water quality
•

Construction works would be undertaken in line with RMS' Guideline for
Construction Water Quality Monitoring.

•

The OEH/EPA would be notified of any incidents resulting in
environmental harm as per part 5.7 of the Protection o f the Environment
Operations Act 1997

•

Should a spill occur during construction, the incident emergency spill plan
would be implemented, and the RMS Regional Environmental Officer for
the project would be contacted. Incidents and spills potentially affecting
the waterways would also be reported to the Central West Catchment
Management 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.

•

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 si no oil, fuel or other
liquids leaking from the machinery.

•

In the event that indications o f 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.

•

Non-aboriginal
heritage

Measures would be put in place to make sure any debris from the
demolition of the bridge is captured prior to reaching the waterway.

Detailed design
•

RMS would endeavour to further minimise any impacts to identified
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•

heritage items during the detailed design.
Should the proposal be altered in a way to potentially impact further on
any identified items of heritage significance, further assessment would be
undertaken.

Pre-construction
•

A Heritage Management Plan would be prepared as part o f the CEMP.
The plan would include, but not be limited to the following:
o Sensitive areas mapped which clearly identifies the items and
exclusions zones.
o Mitigation measures to avoid risk of harm including dilapidation
surveys.
Process
to communicate heritage management and mitigations
o
measures, risk and responsibilities through environmental awareness
training.

Construction
•

•

•

Dilapidation surveys would be undertaken for all heritage buildings prior
and after construction on heritage items along the proposal. Should these
buildings be considered more susceptible to vibration, reduced vibration
criteria levels may be applicable and subsequently adopted during the
selection process for suitable equipment to be used in the vicinity of
these buildings.
The planting of local native species should be considered to soften the
appearance o f the construction of new elements such as paths, retaining
walls, steps and areas of minor cut/fill.
Where small retaining walls are required along property frontages a
consistency in treatment would be implemented to emphasise the
strength and character of the streetscape.

•

All construction personnel would undertake a heritage induction prior to
construction works commencing.

•

If non-Aboriginal heritage items are uncovered during the works, all
works in the vicinity of the find must cease and the Senior Regional
Environmental Officer contacted immediately. Works in the vicinity of
the find must not re-commence until clearance has been received from
those RMS officers and the Office of Environment and Heritage. The
unexpected finds procedure (RTA 2011) would be implemented
including formal heritage impact assessments undertaken where required

Biodversity

•

and management plans developed.
Exclusion zones, in accordance with RMS' Biodiversity Guidelines (RTA
2011), for weeds and HpaHan zones that do not need to be accessed
would be established before works start.

•

Disturbance would be kept to a minimum. Roundabout works at the
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western end of the site would be restricted to the construction footprint.
•

Revegetation and landscaping across the proposal site would be
undertaken in accordance with a landscape management plan. An
appropriate landscape planting design would be implemented to plant
native, locally occurring species to replace vegetation removed as part of
the proposal.

•

A weed management plan would be prepared for the proposed works
during detailed design and would include but not be limited to the
following:
o

Measures to ensure Weed species are not to be mulched and reused on site as spread of propagules would occur.

o

Class 3 Noxious Weeds identified on site (Columbus Grass) would
be managed in accordance with the management plans prepared by
the Macquarie County Council LGA.

o

Class 4 Noxious Weeds identified on site (African Boxthorn, African
Lovegrass, Bathurst Burr, Blackberry, Large-leaved Privet and
Willow) would be managed in accordance with the management
plans prepared by the Macquane County Council LGA.

o

The use of herbicides would be used to control exotic species at
the site and suitable application methods would be employed to
ensure no impacts occur to adjacent vegetation within residential
lands. Herbicides would be used in accordance with the
manufacturer's guidelines. Herbicides would not be used when rain
si forecast.

•

Erosion and sediment control measures would be implemented at the
creek lines and swamp area to prevent sediment-laden runoff reaching
waterbodies.

•

Wastewater generated from the works is to be treated to prevent the
release of dirty water into drainage lines and/or Raglan and Boyd Creeks.

•

Water quality control measures are to be used to prevent any materials
(e.g. concrete, grout, sediment etc) entering Raglan and Boyd Creeks. A
boom would be at hand in the case of any spills or material entering the
creeks.

•

All fuels, chemicals and liquids are to be stored in an impervious bunded
area a minimum of 50 metres away from waterways where possible.

•

Machinery would be cleaned prior to entering and leaving the site to
ensure that weed seeds and propagules and soil or other pathogens are
not imported to the site.

•

Details of the local veterinary and/or wildlife carer would be available
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onsite to be contacted should any injured fauna be encountered during
the tree clearing process.
•

Surveys o f the bridge and culverts would be undertaken to determine
the presence o f any bats using the structures prior to construction.
Should bats be found, all works would cease and the Regional Senior
Environmental Officer contacted immediately. A management plan would
be prepared to ensure these are not impacted during construction
activities.

Green and Golden Bell Frog
•

Targeted surveys for Green and Golden Bell Frogs would be undertaken
prior to works commencing (in addition to targeted searches undertaken
as part o f this RED during the appropriate survey time from September
to March.

•

Pre-clearance surveys would also be undertaken within the proposal site
(including construction area) for Green and Golden Bell Frogs in
accordance with the RMS Biodiversity Guidelines (RTA 201 I ).

•

If any Green and Golden Bell Frogs are found prior to or during the
works, works would cease and the RMS Senior Environmental Officer
would be contacted for advice on how to proceed. A management plan
would be developed and would include:
o

Frog exclusion fencing.

o

Management requirements from the Hygiene Protocol for the
control o f disease in frogs (Wellington and Haering 2008).

Aquatic
•

Removal of native riparian vegetation would be minimised where
possible.

•

To compensate for the loss of aquatic and riparian habitat and biota from
the creek re-alignment and bridge construction, comparable vegetation
assemblages would be created in the realigned reaches. A riparian
vegetation management plan would be prepared in accordance with
RMS Biodiversity Guidelines (2011) and established guidelines for river
Rutherford et al. 2000). The plan would be
incorporated into the CEMP. The plan would include, but not be limited
to the following:
rehabilitation

o

(e.g.

Restoration of the natural creek geomorphology to reduce velocity
and scour during high flow events and natural bed forms, such as an
alternating sequence of pools, rifles and runs.

o

Establishment o f a complete and broad riparian habitat comprising
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native species currently present adjacent to the creek.
o

Stabilised channel bank and bed and the protection o f exposed soil
until riparian vegetation is completely re-established.

o

Clearly defined vegetation clearing boundaries, including a map
representing areas requiring protection.

o

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

o

Management measures identified as a result of the pre-clearing
survey report and nominated actions to respond to the
recommendations made.

•

o

Details of training to be provided to all personnel taking part in
construction activities with regards to the importance o f clearing
limits and remnants/individual trees of significant value.

o

A weed management plan.

Snag management would be undertaken using the following hierarchy
(low to high impact):
5.

Lopping - whereby protruding limbs are sawn-off and allowed
to sink to the river bed.

6.

Realignment - whereby a snag is rotated from its existing
position.

7.

Relocation - whereby a snag si physically moved from one
location in the waterway to another location.

8.

Removal - the snag is completely pulled from the water (i.e.
de-snagging).

DPI (Fisheries) guidelines should be used and an aquatic ecologist would
be present on site when working with snags that require lopping,
realignment, relocation and/or removal. DPI (Fisheries) would be notified
and given 28 days to respond, prior to the removal o f any snags.
•

Removal/relocation of snags would be undertaken so as to cause the
least disturbance to the bed or nearby sensitive aquatic habitat.

•

Removal of in-stream habitat at all crossings would be kept to a
minimum to reduce impacts to fish habitat.

•

Notification to DPI (Fisheries) o f reclamation/dredging works has been
undertaken. Consideration would be given to any response within 28
days o f notification. Works would be undertaken in consideration of any
recommendations given by DPI (Fisheries).

Great Western Highway Upgrade, Kelso

Review of Environmental Factors

215

Impact

Environmental safeguards
•

In-stream habitat availability, sediment type and riparian vegetation would
be replicated where possible. Where vegetation will be planted to
rehabilitate the new creek, only native species natural to the region
would be used. The Core Riparian Zone at each creek crossing would be
rehabilitated to 20 metres wide where possible.

•

If Boyd Creek and its unnamed tributary si relocated, the new channel
would be constructed and stabilised prior to water diversion from the
existing channel with soft engineering techniques and vegetation.

•

If the option o f piping the section of creek is selected, the pipe would be
designed to reduce the potential impacts to fish by ensuring water flow is
not concentrated and flows are maintained through the pipe during
periods o f reduced flow.

•

If the option o f piping the creek and its unnamed tributary be selected
the detailed design would investigate ways to minimise the overall length
of the pipe.

•

The realigned creek would be constructed and stabilised prior to water
diversion from the existing channel to the new channel with soft
engineering techniques and vegetation.

•

Prior to construction, a procedure would be developed to manage Eeltailed Catfish if they are found on site.

•

Staff on site would be made aware of the potential to come across Eeltailed Catfish and the procedure to follow if they are identified on site.

•

Where practicable, construction works would be staged to minimise the
total disturbance.

•

Temporary works, flow diversion barriers and in-stream sediment control
barriers would be removed as soon as practicable and in a manner that
will not exacerbate future channel erosion.

Fish passage
•

The new channel at crossings I and I A would be constructed before the
diversion of flow takes place and filling o f the natural channel
commences. Diversion would be scheduled during periods o f predicted
low flow to minimise impacts to fish movement and the number o f fish
likely to be temporarily stranded in the existing watercourse. If pools
remain in the natural creek after diversion, remaining native fish would be
translocated to the diverted creek or upstream o f the works by a
licensed aquatic ecologist.

•

No creek works would be undertaken during periods o f high flow/flood
events.

•

Design and construction o f the bridge and the installation o f floodplain
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Environmental safeguards

Impact

culverts, would be in accordance with requirements for fish passage and
in consultation with DPI (Fisheries) where necessary.
•

Should detailed design determine that fish passage needs to be
temporarily blocked for construction purposes a Permit un part 7 of the
Fisheries Management Act would be sought.

Landscape
•
character and
visual impacts

The design objectives and principles and the concept design detailed in
section 6 of Tract Consultants (201 I) are to be carried through into the

•

detailed design development and construction phases.
Specific measures to mitigate the potential landscape character and visual
impact of the upgrade in detailed design include:
o Chainage 54866 to 57700 (full length of the proposal) - Use of colour
or planting would be used to assist in breaking up extent of
pavement.
Eastern
Approach
o
55040
to 55580 (Ashworth Drive intersection and approaches) —
•

The existing pavement would be removed and revegetated.
Revegetation would consider sightlines to the signage/panner.
The potential to relocate signage/panner closer to revised

•

•

•
o

alignment would be considered.
55240 to 55340 (Ashworth Drive intersection) — The urban
design and landscape plan would treat this section as a gateway
design element.
55040 to 55460 (Southern boundary from start of Boyd Creek)
— A natural creek line would be created, including the restoration
of existing eroded channels.
55100 to 55320 (Southern boundary) — This section of the
proposal would be revegetated to reflect natural community.

Residential, commercial and industrial zone
• 56220 to 57120 (Northern verge between Littleboume Street
and Boyd Street) - Appropriate street trees would be reestablished.
• 56220 to 56300 (Littleboume Street intersection) and 56480 to

•

56600 (Northern Boundary) — Materials selected would provide
a link to Bathurst and enhance character, for example the use of
brick for retaining walls.
56480 to 56540 (Southern boundary) - Colour of material would

be recessive to enable wall to be blended in with landscape.
o Western approach
• 57520 — 57700 (Southern boundary) - Batter slope would be
blended into the floodplain through the use of flatter grades and
•

colouring of the path.
All recommendations provided in Tract Consultants (2011) to minimise
impacts to visual amenity would be considered during detailed design.
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Impact
Air quality

Environmental safeguards

•

Any stockpiles and general areas with the capacity t o cause dust would
be stabilised, such as water spraying, compaction or progressive
revegetation or stabilisation with cover crops, t o suppress dust emissions.

•

Stabilisation o f disturbed surfaces would take place as soon as practicable.

•

Stockpiles would be managed in accordance with the RMS. Stockpile Site
Management Guidelines.

•

Construction equipment would be properly maintained to ensure
exhaust emissions comply with the Protection o f the Environment
Operations Act I 997 (PoE0 Act).

•

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

•

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

5006Preconstruction
economic and .
During the detailed design phase, the construction methodology would
land
use
be further developed to incorporate alternative parking and access
impacts
arrangements for businesses and residents.
•

Impacts on minimum lot sizes, setbacks and floor space ratios would be
further investigated during detailed design when final acquisition
requirements are known.

•

Property acquisition would be managed

in accordance with the

provisions of the Land Acquisition Policy (RTA 2011) and the Land
Acquisition Oust Terms Compensation) Act 1991.
•

The detailed design would minimise property acquisition impacts as far as
practical.

•

Impacts to the future intermodal site near Ashworth Drive as a result of
the relocation of the creek line or piping would be minimised in
consultation with property owner.

Construction
•

RMS and contractors would work closely with businesses and residents
affected by parking restrictions during construction to develop alternative
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Impact
•

•

measures to ensure access and trade can continue during construction.
Use of temporary road signage would be considered in consultation with
business owners where businesses may be impacted due to lack of views
from the road during construction.
Property access would be maintained wherever possible. Prior to any
unavoidable disruption to access, consultation would be undertaken with
the affected property owner.

•

Local residents would be notified prior to works commencing and would
be

kept regularly

informed

of construction

activities

during the

construction process and informed o f changed conditions including likely
disruptions to access.
•

A complaints-handling procedure and register would be included in the
CEMP.

•

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

Operation
•

Future Mid-block pedestrian crossings would be monitored within one
year of operation between Littleboume Street and Pat O'Leary Drive.
This would be conducted by RMS to determine whether these have
increased, decreased or remained the same compared to existing
conditions. Should it be determined that pedestrian safety is
compromised.

Abonginal
cultural
heritage

•

If Aboriginal heritage items are uncovered during the works, all works in
the vicinity of the find must cease and the RMS' Aboriginal cultural
heritage ddvisor and the senior regional environmental officer contacted
immediately, Works in the vicinity of the find must not re-commence
until clearance has been received from those RMS officers and
OEH/EPA.

Resource

•

The contractor would classify any excavated spoil as per the Protection
o f the Environment Operations Act 1997

•

Resource management hierarchy principles are to be followed:

management
and waste

o

avoid unnecessary resource consumption as a priority

o

avoidance is followed by resource recovery (including reuse of
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Environmental safeguards
materials, reprocessing, and recycling and energy recovery)
o

•

disposal is undertaken as a last resort (in accordance with the Waste
Avoidance & Resource Recovery Act 2001).

Excavated material would be reused on other RMS projects where
possible.

•

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

•

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

•

Working areas would be maintained, kept free o f rubbish and cleaned up
at the end o f each working day.

•

Any offsite disposal o f spoil would be accompanied by a section 143
permit under the Protection o f the Environment Operations A c t /997if
required.

•

The use o f water would be minimised through water recycling and the
use o f reclaimed water in accordance with RTA Environmental Direction
19 — Use of Reclaimed Water

•

Procurement would endeavour to use materials and products with a
recycled content and low carbon footprint where that material or

1

product is cost and performance effective.
•

Operational
•
hazards
and
risks
Climate
change

Roadside infrastructure e.g. signs would be reused or recycled where
feasible.
In addition to the safeguards listed in other sections, a road safety audit
of the proposal would be undertaken during the construction of the
proposal.

Design and construction:
•

Detailed design, including drainage requirements, would take into
consideration the effect of climate change on the proposal.

•

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

•

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

Frequent servicing o f equipment would be undertaken to ensure optimal
performance and minimise down-time (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 o f vehicle and plant
equipment would 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 undertaken where feasible.

Operation:
•
•

Cumulative
impacts

Regular inspections o f 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
(e.g. solar power).

•

The proposed construction staging would take into account future
proposed developments in Kelso to minimise potential adverse impacts
during construction.
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7.3

Licensing and approvals

Table 7-2: Summary of licensing and approval required.
Requirement

Timing

In accordance with section 199 of the Fisheries The proposal would involve dredging and
Management Act 1994, the RMS would have reclamation work and therefore notification

Minister in order to carry out any dredging or

would be given to the Minister, and any
matters raised by the Minister would be
considered within 28 days after the giving of

reclamation work.

the notice. This would be undertaken prior

to give the Minister written notice and would
have to consider any matters raised by the

to any dredging and
undertaken.
Section 220 of this Act requires the Minister to
issue a permit for blocking of fish passage.

reclamation

being

A permit to temporarily block fish passage
during the construction o f culverts would be
required should it be determined during
detailed design that construction o f culverts
cannot be undertaken without impeding
flows.

An Aboriginal Heritage Impact Permit (AHIP)

No known Aboriginal heritage sites would be

under section 90 o f the National Parks and impacted on either completely or partially. If
Wildlife Act 1974 would not be required.
an Aboriginal heritage site (s) si found, and
the site cannot be conserved, a section 90
consent would be required prior to any
impact to these sites.
An excavation permit under section 139 of the This would be required during excavation if a
Heritage A c t 1.977 may be required during heritage item or relic is found, prior to
excavation if a heritage item or relic is found.
undertaking any further excavation works in
that area.
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8

Conclusion

This section provides the justification for the proposal taking into account its biophysical, social
and economic impacts, the suitability of the site and whether or not the proposal is in the public
interest. The proposal si also considered in the context of the principles of ecologically
sustainable development as defined n
i Schedule 2 of the Environmental Planning and
Assessment Regulation 2000

8. I

Justification

The proposal forms part of a broader strategy to upgrade the Great Western Highway
between Penrith and Orange to make the highway a safer, more efficient transport link. The
Great Western Highway Program si a jointly funded initiative with the New South Wales
Government committing $360 million to upgrade the highway between Penrith and Orange
over a I 2 year period and the Federal Government committing $100 million over four years.
The Australian Government si investing n
i the delivery of around 6,000 social housing homes in
NSW by June 2012 with the NSW Government adding a further 3,000 homes. As part of this
program, 22 new affordable seniors' dwellings would be constructed in Kelso. Further
developments include the proposed intermodal terminal along the southern side of the Great
Western Highway between Pat O'Leary Drive to just east of Ashworth Drive. The intermodal
terminal would be used to transfer goods and produce from the Bathurst regional area from
road to rail for transportation to Sydney, Melbourne and Brisbane. It is expected that annual
average daily traffic (AADT) would increase steadily, to 52,000 per day by 2035. The local
traffic competes with heavy vehicles delivering goods to commercial and industrial areas along
the south o f the highway and through traffic, including long haul transport vehicles. Traffic
efficiency and road safety would therefore decline. The proposal si needed to cater for this
predicted growth.
This section of the Great Western Highway also has a high accident rate exceeding those
typical for country roads of this standard. The pavement o f the Great Western Highway at
Kelso is also at the end of its useful life, with a rough uneven driving surface due to wide spread
cracking, large patch repairs and high and deteriorating roughness. As such, the proposal is an
integral piece o f infrastructure, along with other road upgrades, for the social and economic
success o f this area and meets the objectives o f a number o f NSW state plans and strategies.
The proposal involves the upgrade of approximately 2.4 kilometres o f the Great Western
Highway from a two lane road to a dual carriageway (four-lane highway) through Kelso, east of
Bathurst. The proposal as assessed in this REF would meet this objective. While there would be
some environmental impacts as a consequence of the proposal, they have been avoided or
minimised wherever possible through design and site-specific safeguards. The proposal is
needed to:
•

Improve road safety for motorists and pedestrians, and improve road freight efficiency.

•

Cater for the mix of through, local and tourist traffic.
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•

Provide a well engineered, safe, aesthetically pleasing, and environmentally acceptable road
transport facility.

•

Reduce delays and

improve economic efficiency through

increased capacity and

appropriate intersection treatments.
Provide off-road facilities for pedestrians and cyclists through provision o f one or more

•

shared paths.
The beneficial effects listed in section 6.16 are considered to outweigh the adverse impacts and
risks listed in section 6.17 associated with the proposal and the proposal is considered justified.

8.2

Objects of the EP&A Act
Object

Comment

5(a)(i) To encourage the proper management, The proposal is for the purpose o f widening
development and conservation o f natural and an existing section o f highway through Kelso
artificial resources, including agricultural land, to improve travel times and safety. Social and
natural areas, forests, minerals, water, cities, economic impacts are assessed in Section 6.9
towns and villages for the purpose of
promoting the social and economic welfare of

and includes management measures to avoid
and/or minimise impacts.

the community and a better environment.
5(a)(ii) To encourage the promotion and coordination o f the orderly economic use and
development o f land.

The proposal has taken into consideration
potential land use impact when considering
the proposed alignment for the duplication.
Design refinements would be considered to
further minimise impacts to land uses during
detailed design, in particular t o the proposed
intermodal terminal. Refer t o Section 6.9.

5(a)(iii) To encourage the protection, provision
and co-ordination o f communication and utility

The proposal would minimise potential

services.

(Section 3.5)

5(a)(iv) To encourage the provision o f land for
public purposes.

The proposal is for the purpose o f widening
an existing section o f highway t o improve
travel times and safety.

5(a)(v) To encourage the provision and coordination o f community services and facilities.

Not relevant.

5(a)(vi) To encourage the protection o f the
environment, including the protection and

The proposal would have some potential
impacts to biodiversity as discussed in

conservation o f native animals and plants,

Section 6.6. Mitigation measures have been
development to minimise potential impacts

including threatened species, populations and
ecological communities, and their habitats.

impacts to utility services during construction

to biodiversity and improve the existing
condition of the existing disturbed
waterways.
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Object

Comment

5(a)(vii) To encourage ecologically sustainable
development,

Ecologically sustainable development is
considered in Sections 8.3 below.

5(a)(viii) To encourage the provision and
maintenance o f affordable housing.

Not relevant to the project.

5(b) To promote the sharing of the
responsibility for environmental planning
between different levels of government in the
State.

Not relevant to the project.

5(c) To provide increased opportunity for
public involvement and participation in

The development of the preferred concept
design took into consideration community

environmental planning and assessment.

feedback (Chapter 5). The REF would be put
on public display to seek additional feedback.
and comments received would be
considered during detailed design.

8.3

Ecologically sustainable development

The principles o f ecologically sustainable development as defined under section 6(2) of the
Protection o f the Environment Administration Act /99/ have been incorporated into the
concept design and environmental assessment of the proposal. These are discussed below.
8.3.1

Precautionary principle

This principle states that if there are threats o f serious or irreversible damage, lack o f scientific
certainty should not be used as a reason for postponing measures to prevent environmental
degradation".
Alternative options have been considered and assessed with the aim of reducing the risk of
serious and irreversible impacts on the environment. Community consultation considered issues
raised by the community and preliminary environmental investigations were undertaken and
used for the selection of the preferred option.
The detailed assessment of potential environmental impacts has sought to minimise impacts of
the proposal on the environment. Where impacts were likely to occur a number of safeguards
have been proposed to minimise potential impacts. These safeguards would be implemented
during construction and operation o f the proposal. No safeguards have been postponed as a
result of lack of scientific certainty.
8.3.2

Intergenerational equity

The principle states, the present generation should ensure that the health, diversity and
productivity o f the environment si maintained or enhanced for the benefit of future
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generations".
The proposed road upgrade would cater for the future population growth in the Central West
by improving the capacity, safety and services of the road. The proposal would benefit future
generations by ensuring that the proposed upgrade does not give rise to long-term adverse
impacts on the environment and potential impacts would be minimised by implementation of
appropriate safeguards.
Should the proposal

not proceed, the principle of intergenerational equity may be
compromised, as future generations would inherit a lower level of service by the road transport
network. Travel times and the number of accidents would both increase along this section of
the highway as the volume of traffic increases overtime.
The proposal would benefit future generations by ensuring that road safety is improved, with
this being a positive benefit for all road users.
8.3.3

Conservation of biological diversity and ecological integrity

This principle states that the "diversity o f genes, species, populations and communities, as well
as the ecosystems and habitats to which they belong, must be maintained and improved to
ensure their survival".
A thorough assessment of the existing local environment has been undertaken in order to
identify and manage any potential impacts of the proposal on local biodiversity. Specific efforts
have been taken at the design stage of the proposal to minimise impacts upon the local
biodiversity.
An area of around 1.66 hectares of highly disturbed riparian vegetation and 138 street trees
composed of mostly exotic species would be impacted. The proposal would not significantly
fragment or isolate any existing large patches and would not compromise biological diversity or
ecological integrity. Similarly, impacts to fauna species are not considered to be significant. The
proposal is not considered to significantly impact on biological diversity and ecological integrity.
An ecological assessment and appropriate site-specific safeguards are provided in section 6.6 of
this REF.
8.3.4

Improved valuation, pricing and incentive mechanisms

This principle requires that "costs to the environment should be factored into the economic
costs o f a project".
The REF has examined the environmental consequences of the proposal and identified
mitigation measures for areas which have the potential to experience adverse impacts.
Requirements imposed in terms of implementation of these mitigation measures would result in
an economic cost to the RMS. The implementation of mitigation measures would increase both
the capital and operating costs of the proposal. This signifies that environmental resources have
been given appropriate valuation.
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The concept design for the proposal has been developed with an objective o f minimising
potential impacts on the surrounding environment. This indicates that the concept design for
the proposal has been developed with an environmental objective in mind.

8.4

Conclusion

The proposal to upgrade 2.4 kilometres o f the Great Western Highway from a two lane road
to a dual carriageway (four-lane highway) through Kelso, east o f Bathurst, is subject to
assessment under part 5 of the EP&A Act. The REF has examined and taken into account to
the fullest ex-tent possible all matters affecting or likely to affect the environment by reason of
the proposed activity. A number o f potential environmental impacts from the proposal have
been avoided or reduced during the concept design development and options assessment.
The proposal as described in the REF best meets the proposal objectives but would still result
in some impacts due to noise and vibration impacts, temporary disruptions to traffic flow and
access, creek relocation, removal of vegetation including mature trees. Mitigation measures as
detailed in this REF would ameliorate or minimise these expected impacts.
The proposal would also increase the road capacity, improve safety for all road users and
improve landscaping along the road. On balance the proposal si considered justified.
Appendix D o f this REF outlines consideration o f the clause 228 factors. The proposal would
not have a significant impact on any o f these matters. Matters of national environmental
significance have also been considered. A referral to the Australian Minister for Sustainability,
Environment, Water, Population and Communities would not be required.
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9

Certification

This review of environmental factors provides a true and fair review o f the proposal in relation
to its potential effects on the environment. It addresses to the fullest extent possible all matters
affecting or likely to affect the environment as a result o f the proposal.

Raphael Morgan
nghenvironmental Manager, Sydney region
Date:

I have examined this review of environmental factors and the certification by Raphael Morgan
from above and accept the review of environmental factors on behalf o f the RMS.

Dion Killiby
Project Manager
Date:
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Terms and acronyms used in this REF

ACHA

Aboriginal Cultural Heritage Advisor

AusLink

Mechanism to facilitate cooperative transport planning and funding by Commonwealth
and state and territory jurisdictions

BRC

Bathurst Regional Council

CEMP

Construction environmental management plan

EIA

Environmental impact assessment

EP&A Act

Environmental Planning and Assessment A c t 1979 (NSW).

EPBC Act

Environment Protection and Biodiversity Conservation A c t 1999

ESD

Ecologically sustainable development.

FM Act

Fisheries Management A c t 1994 (NSW)

Heritage Act

Heritage A c t 1977 (NSW)

ISEPP

State Environmental Planning Policy (Infrastructure) 2007

LALC

Local Aboriginal Land Council

LGA

Local Government Area

LEP

Local Environmental Plan. A type of planning instrument made under part 3 o f the
EP&A Act.

LoS

Level of Service.

NES

Matters of national environmental significance under the Commonwealth Environment
Protection and Biodiversity Conservation A c t 1999

Noxious Weeds Act

Noxious Weeds Act 1993 (NSW)

N P W Act

National Parks and Wildfire A c t 1974 (NSW)

PAMP

Pedestrian and access management plan

PEMP

Project environmental management plan

RMS

Roads and Maritime Services

RMS Q A Specifications

Specifications developed by RMS for use with roadworks and bridgeworks contracts
let by RMS.

RTA

Roads and Traffic Authority now Roads and Maritime Services

SEPP

State Environmental Planning Policy. A type of planning instrument made under part 3
of the EP&A Act.

SEPP 14

State Environmental Planning Policy N o . I 4 — Coastal Wetlands

TMP

Traffic management plan

TSC Act

Threatened Species Conservation A c t 1995 (NSW)
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