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Appendix A
Consideration of clause 228(2) factors and matters of national
environmental significance
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Clause 228(2) Checklist
In addition to the requirements of the Is an EIS required? guideline (DUAP 1995/1996) and the Roads and
Related Facilities EIS Guideline (DUAP 1996) as detailed in the REF, the following factors, listed in clause
228(2) of the Environmental Planning and Assessment Regulation 2000, have also been considered to
assess the likely impacts of the proposal on the natural and built environment.

Factor Impact

a. Any environmental impact on a community?

Construction of the proposal would result in some short-term negative impacts, such
as visual amenity impact, traffic and access disruptions, in addition to potential noise
and air emissions impacts. These could impact negatively on the local community as
described in this REF.
Potential visual amenity impact during construction would include the placement and
movement of construction vehicles and stockpile areas within the proposal area.
Potential traffic impact during construction would include an increase in the volume of
heavy vehicles, interruption of traffic flows along the Golden Highway and temporary
changes in speed limit and/or implementation of contra-flow type lane configurations
(where required) resulting in increased travel times. Impact to access may be
experienced by residences and other sensitive receivers within the proposal area.
Construction noise would be generated from construction plant and vehicles. Air
quality impact would result from dust and vehicle emissions. The impact is likely to
occur for the duration of construction.
The primary long-term positive impact of the proposal would include improved road
safety and travel times

Short-term, minor,
negative

Long-term, minor,
positive

b. Any transformation of a locality?

Construction of the proposal would temporarily impact the existing locality,
predominantly through negative visual impact, associated with the placement and
movement of construction plant and equipment and stockpile areas.
In the longer term, the proposal would not result in a substantial transformation of the
locality as it would be located generally on the existing alignment of Golden Highway

Short term minor
negative

c. Any environmental impact on the ecosystems of the locality?

The proposal would remove about 5.67 hectares of vegetation of which up to 5.53
hectares is comprised of two overlapping EECs including about:

· 4.08 hectares of Hunter Valley Footslopes Slaty Gum Woodland listed as
endangered under the TSC Act

· 5.53 hectares of Central Hunter Valley eucalypt forest and woodland listed
critically endangered under the EPBC Act (refer to Section 6.3).

Removal of habitat may also affect other threatened fauna, however, tests of
significance found no significant impact to these species as a result of the proposal.
Mitigation measures to manage impacts to these species are summarised in Section
6.3.3.
An assessment of significance has been carried out for the TEC in the Biodiversity
Assessment Report (Jacobs, 2018c) (Appendix D).  An offset strategy is required to
be prepared for the proposal. The recommended offset strategy is documented in
Section 6.3 of this REF. The proposal would have no long term impacts on any
aquatic ecosystems, habitats or species.

Long-term,
negative.
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Factor Impact

d. Any reduction of the aesthetic, recreational, scientific or other
environmental quality or value of a locality?

During construction, the proposal would have the potential to create a reduction in the
overall aesthetic quality of the proposal area due to the equipment associated with
the construction worksite, dust and noise generation as well as traffic and access
disruption. However, impact would be minimised as far as practicable through the
implementation of safeguards outlined in Section 7.2.
No recreational or scientific qualities of the proposal area are anticipated to be
impacted during the construction or operation of the proposal

Short-term
negative

e. Any effect on a locality, place or building having aesthetic, anthropological,
archaeological, architectural, cultural, historical, scientific or social
significance or other special value for present or future generations?

As described in Section 6.2.2, the proposal follows the path of a cultural significance
songline and knowledge holders expressed a strong on-going cultural knowledge of
customary lore specific to three cultural sites along the Golden Highway which have
significant cultural values to the local Aboriginal community. The proposal is not
expected to reduce the cultural value of these sites provided the mitigation measures
outlined in Section 6.2.4 are implemented.

Long term, minor,
negative

f. Any impact on the habitat of protected fauna (within the meaning of the
National Parks and Wildlife Act 1974)?

The proposal would remove about 5.67 hectares of vegetation of which up to 4.96
hectares is comprised of two overlapping EECs including about:

· 4.08 hectares of Hunter Valley Footslopes Slaty Gum Woodland listed as
endangered under the TSC Act

· 5.53 hectares of Central Hunter Valley eucalypt forest and woodland listed
critically endangered under the EPBC Act (refer to Section 6.3).

The removal of habitat may also impact other threatened fauna, however, tests of
significance found no significant impact to these species as a result of the proposal.
Mitigation measures to manage impacts to these species are summarised in Section
6.3.4.

Short term,
negative

g. Any endangering of any species of animal, plant or other form of life,
whether living on land, in water or in the air?

The proposal is not anticipated to endanger any species of animal, plant or other form
of life. Biodiversity impacts associated with the proposal would be mitigated through
the implementation of safeguards outlined in Section 6.2.4.
Offsets would be required under the Roads and Maritime Guideline for Biodiversity
Offsets (Roads and Maritime Services 2011) to compensate for the removal of the
vegetation associated with the two endangered ecological communities and the
habitat for Cymbidium canaliculatum.

Nil impacts
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Factor Impact

h. Any long-term effects on the environment?

The proposal would also have an overall minor negative long-term impact on the
existing environment through the permanent clearance of up 5.1 hectares of native
vegetation. Of this about 5.67 hectares is comprised of two overlapping EECs
including about:

· 4.08 hectares of Hunter Valley Footslopes Slaty Gum Woodland listed as
endangered under the TSC Act

· 5.53 hectares of Central Hunter Valley eucalypt forest and woodland listed
critically endangered under the EPBC Act (refer to Section 6.3).

The proposal would have positive long-term effects on the environment due to
improved safety for road users.

Long-term, minor,
negative.

Long term positive

i. Any degradation of the quality of the environment?

The proposal has the potential to degrade the quality of the environment through
accidental spills and erosion and sediment during construction. An Erosion and
Sediment Control Plan would be implemented to mitigate the impact.

Short-term, minor,
negative

j. Any risk to the safety of the environment?

The construction work has the potential to temporarily decrease safety along the
Golden Highway and local roads within proposal area due to road work and
movement of construction plant.
Operation of the proposal would improve road safety through addition of the east and
westbound climbing lane.

Short-term, minor,
negative

Nil impacts

k. Any reduction in the range of beneficial uses of the environment?

The proposal would result in traffic impacts during construction which would include
an increase in the volume of heavy vehicles, interruption of traffic flow and temporary
change in speed limit. These impacts would reduce the beneficial use of Golden
Highway at Ogilvies Hill during construction.
In the long-term, the proposal would be consistent with future uses and there would
be no reduction in the range of beneficial uses of the environment that do not
currently exist.

Short-term, minor,
negative

Nil impacts

l. Any pollution of the environment?

The proposal would have the potential to result in some minor negative short-term
water pollution risks including from sediments, soil nutrients, waste, and spillage of
fuels and chemicals. Management of water quality impacts would be carried out in
accordance with the safeguards and management measures outlined in Section 6.7.3.
Short-term noise and air quality impacts (dust and exhaust emissions) would be
expected during the construction of the proposal. Management of noise and air quality
impacts would be carried out in accordance with the safeguards and management
measures summarised in Section 7.
The operation of the proposal would be unlikely to substantially alter the air quality
from the existing conditions. Some minor long-term benefits to air quality could occur
through reduced vehicle emissions generated by an improved travel times.

Short-term, minor,
negative

Long-term, minor,
positive
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Factor Impact

m. Any environmental problems associated with the disposal of waste?

Contaminated waste is not anticipated as a result of the proposal. Ancillary sites would
be managed in a way that minimise waste on site and manage excess materials.
Waste associated with the proposal would be managed in accordance with the
WARR Act and recycled where possible. Issues associated with the disposal of waste
are not expected.

Nil

n. Any increased demands on resources (natural or otherwise) that are, or are
likely to become, in short supply?

The proposal would require a number of resources as described in Section 3. None
of these resources are or are likely to become in short supply as a result of the
proposal. Resource use management measures are provided which would include
reuse and recycling when feasible.

Nil

o. Any cumulative environmental effect with other existing or likely future
activities?

The proposal forms part of wider Golden Highway Corridor Strategy package of
works designed to improve road safety and freight efficiency along the highway. As
part of this strategy a number of road improvement projects would be carried out
along the Golden Highway over the next few years. A number of cumulative impacts
are expected as a result of these projects. These impacts would include impacts on
traffic, noise, vibration, air quality and biodiversity. These would, however, be
temporary and would be managed through construction work staging and the
implementation of project specific controls.
In the long term, the cumulative environmental effects would be positive. These
would include an improvement in the road safety and travel times along the Golden
Highway.

Short term major
negative

Long term minor
positive

p. Any impact on coastal processes and coastal hazards, including those
under projected climate change conditions?

The proposal is not located within a coastal area and would not result in any impact
on coastal processes and coastal hazards.

Nil
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Matters of National Environmental Significance
Under the environmental assessment provisions of the Environment Protection and Biodiversity
Conservation Act 1999, the following matters of national environmental significance and impacts on
Commonwealth land are required to be considered to assist in determining whether the proposal should be
referred to the Australian Government Department of the Environment and Energy.

A referral is not required for proposed actions that may affect nationally listed threatened species,
endangered ecological communities and migratory species. Impacts on these matters are still assessed as
part of the REF in accordance with Australian Government significant impact criteria and taking into
account relevant guidelines and policies.

Factor Impact

a. Any impact on a World Heritage property?

There would be no impact to World Heritage properties by the proposal.

Nil

b. Any impact on a National Heritage place?

There would be no impact to National Heritage places by the proposal.

Nil

c. Any impact on a wetland of international importance?

There would be no impact to wetlands of international importance by the proposal.

Nil

d. Any impact on a listed threatened species or communities?

The Biodiversity Assessment (Jacobs, 2018c) identified the proposal would impact on
about 5.67 hectares of vegetation of which up to 4.96 hectares is comprised of two
overlapping EECs including about:

· 4.08 hectares of Hunter Valley Footslopes Slaty Gum Woodland listed as
endangered under the TSC Act

· 5.53 hectares of Central Hunter Valley eucalypt forest and woodland listed critically
endangered under the EPBC Act.

The Proposal would also removal of vegetation which provides habitat for a range of
threatened flora and fauna species as outlined in Section 6.3.3. However, the tests of
significance found no significant impact to these species as a result of the proposal.
Safeguards and mitigation measures to manage images to these species are
summarised in Section 6.3.4.

Long-term,
minor, negative

e. Any impacts on listed migratory species?

The proposal would not impact any listed migratory species

f. Any impact on a Commonwealth marine area?

There would be no impact to Commonwealth marine areas by the proposal.

Nil

g. Does the proposal involve a nuclear action (including uranium mining)?

The proposal does not involve a nuclear action (including uranium mining)

Nil

h. Additionally, any impact (direct or indirect) on Commonwealth land?

There would be no direct or indirect impact to Commonwealth land by the proposal.

Nil
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Appendix B
Statutory consultation checklists
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Infrastructure SEPP

Council related infrastructure or services

Issue Potential impact Yes /
No

If ‘yes’
consult with

ISEPP
clause

Stormwater Are the works likely to have a substantial impact
on the stormwater management services which
are provided by council?

No ISEPP
cl.13(1)(a)

Traffic Are the works likely to generate traffic to an
extent that will strain the capacity of the existing
road system in a local government area?

No ISEPP
cl.13(1)(b)

Sewerage
system

Will the works involve connection to a council
owned sewerage system? If so, will this
connection have a substantial impact on the
capacity of any part of the system?

No ISEPP
cl.13(1)(c)

Water usage Will the works involve connection to a council
owned water supply system? If so, will this
require the use of a substantial volume of
water?

No ISEPP
cl.13(1)(d)

Temporary
structures

Will the works involve the installation of a
temporary structure on, or the enclosing of, a
public place which is under local council
management or control? If so, will this cause
more than a minor or inconsequential disruption
to pedestrian or vehicular flow?

No ISEPP
cl.13(1)(e)

Road &
footpath
excavation

Will the works involve more than minor or
inconsequential excavation of a road or adjacent
footpath for which council is the roads authority
and responsible for maintenance?

No ISEPP
cl.13(1)(f)

Local heritage items

Issue Potential impact Yes /
No

If ‘yes’
consult with

ISEPP
clause

Local heritage Is there is a local heritage item (that is not also a State
heritage item) or a heritage conservation area in the
study area for the works?  If yes, does a heritage
assessment indicate that the potential impacts to the
heritage significance of the item/area are more than
minor or inconsequential?

No ISEPP
cl.14
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Flood liable land

Issue Potential impact Yes / No If ‘yes’ consult
with

ISEPP
clause

Flood liable
land

Are the works located on flood liable
land? If so, will the works change flood
patterns to more than a minor extent?

No ISEPP
cl.15

Public authorities other than councils

Issue Potential impact Yes /
No

If ‘yes’ consult
with

ISEPP
clause

National parks
and reserves

Are the works adjacent to a national park
or nature reserve, or other area reserved
under the National Parks and Wildlife Act
1974, or on land acquired under that
Act?

No Office of
Environment and
Heritage

ISEPP
cl.16(2)(a)

National parks
and reserves

Are the works on land in Zone E1
National Parks and Nature Reserves or
in a land use zone equivalent to that
zone?

No Office of
Environment and
Heritage

ISEPP
cl. 16(2)(b)

Aquatic
reserves

Are the works adjacent to an aquatic
reserve or a marine park declared under
the Marine Estate Management Act
2014?

No Department of
Industry

ISEPP
cl.16(2)(c)

Sydney Harbour
foreshore

Are the works in the Sydney Harbour
Foreshore Area as defined by the
Sydney Harbour Foreshore Authority Act
1998?

No Sydney Harbour
Foreshore
Authority

ISEPP
cl.16(2)(d)

Bush fire prone
land

Are the works for the purpose of
residential development, an educational
establishment, a health services facility,
a correctional centre or group home in
bush fire prone land?

No Rural Fire Service
[Refer to the NSW
Rural Fire Service
publication
Planning for Bush
Fire Protection
(2006)]

ISEPP
cl.16(2)(f)

Artificial light Would the works increase the amount of
artificial light in the night sky and that is
on land within the dark sky region as
identified on the dark sky region map?
(Note: the dark sky region is within 200
kilometres of the Siding Spring
Observatory)

No Director of the
Siding Spring
Observatory

ISEPP
cl.16(2)(g)

Defence
communications
buffer land

Are the works on buffer land around the
defence communications facility near
Morundah? (Note: refer to Defence
Communications Facility Buffer Map
referred to in clause 5.15 of Lockhardt
LEP 2012, Narrandera LEP 2013 and
Urana LEP 2011.

No Secretary of the
Commonwealth
Department of
Defence

ISEPP
cl. 16(2)(h)
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Issue Potential impact Yes /
No

If ‘yes’ consult
with

ISEPP
clause

Mine
subsidence
land

Are the works on land in a mine
subsidence district within the meaning of
the Mine Subsidence Compensation Act
1961?

No Mine Subsidence
Board

ISEPP
cl. 16(2)(i)



 

Golden Highway 
Upgrades 
Ogilvies Hill and Winery Hill 
Community Consultation Report 
Roads and Maritime Services | May 2018 



 

 

THIS PAGE LEFT INTENTIONALLY BLANK 

 



 

 

Objective references 
 

 

 

 

 

 

 

 

 

 

Version history 

Version Author Date Details 

0.1 Megan Logue 11/05/18  

0.2    

    

Distribution and approval 

For Approval 

Title Name Signature Date 

Director, Golden Highway 
Program Office Ryan DeCarteret RD 14/05/18 

Regional Director, Hunter Anna Zycki   

    

For Information 

Title Name 

Director Projects, 
Regional Projects Office Tony Gant 

Regional Delivery 
Maintenance Manager Glenn Weymer 

  

 

Objective ID  
Objective 
File ID A22212671 

Objective 
Document 
location 

 

  



 

4 |  Golden Highway Upgrades – Mudies Creek and Whittingham 

Executive summary  
 

This Community Consultation Report provides a summary of the community consultation carried out by 
Roads and Maritime Services to support the display of the concept designs in April and May 2018 for 
overtaking lanes on the Golden Highway at Ogilvies Hill and Winery Hill. 

The project involves: 

 Upgrading a two kilometre section of highway near Ogilvies Hill 
 Upgrading a seven kilometre section of highway between Bowmans Crossing and Saddlers Creek at 

Winery Hill, around nine kilometres west of Jerrys Plains. 
 
The improvements include:  

 Building overtaking lanes in both directions to improve safety and traffic flow 
 Rebuilding and realigning the road 
 Widening road shoulders 
 Drainage improvements and providing five metre clear zones along sections of the highway. 

 
Key issues raised by the community that relate to the proposed upgrades include design of the proposed 
upgrades such as intersection treatments, road alignment, safety barriers, and wider road shoulders. Other 
issues included the location and grade of the proposed overtaking lanes and timing of construction. We will 
consider these issues in finalising the detailed designs 

The decision 

We will take the community and stakeholder preferences into account when finalising the designs for 
overtaking lanes on the Golden Highway at Ogilvies Hill and Winery Hill. 
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1. Introduction 
 

1.1. Background  
Roads and Maritime Services is planning to upgrade the Golden Highway at Ogilvies Hill and Winery Hill to 
improve traffic efficiency, network reliability and safety. 
 
The proposed upgrades are part of a package of work being delivered on the Golden Highway, between 
Whittingham and Dubbo, to improve safety, traffic efficiency, network reliability and freight access. 
 
The NSW Government is providing $109 million funding, with an additional $24 million funding from the 
Australian Government, for the package of work on the Golden Highway. 
 
The package of work includes intersection improvements, road rebuilding, shoulder widening, overtaking 
lanes, rest area improvements and flood immunity projects. 
 

1.2.  The proposal  
The proposal involves: 

 Upgrading a two kilometre section of highway near Ogilvies Hill 
 Upgrading a seven kilometre section of highway between Bowmans Crossing and Sadlers Creek at 

Winery Hill, around nine kilometres west of Jerrys Plains. 
 
The improvements include:  

 Building overtaking lanes in both directions to improve safety and traffic flow 
 Rebuilding and realigning the road 
 Widening road shoulders 
 Drainage improvements and providing five metre clear zones along sections of the highway. 
 
Work on these upgrades is expected to start in late 2018. 
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2. Consultation approach

2.1. Consultation objectives 
We consulted with the community and key stakeholders on the proposal to:  

 Inform the community and stakeholders of the proposal and possible impacts

 Seek feedback on the proposal and issues of concern for consideration in developing the detailed
design and method of construction

 Build a database of interested and concerned community members with whom we can continue to
engage with during the proposal’s development.

2.2. Values 
Our values underpin our decisions and behaviours when working with customers, colleagues, stakeholders 
and partners. 

 Customer focus - We place the customer at the centre of everything we do

 Collaboration - We value each other and create better outcomes by working together

 Solutions - We deliver sustainable and innovative solutions to NSW’s transport needs

 Integrity - We take responsibility and communicate openly

 Safety - We prioritise safety for our people and our customers.
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2.3. How consultation was done 
We consulted with the community during April and May 2018 on the concept designs for the Ogilvies Hill 
and Winery Hill overtaking lanes. Community members were encouraged to provide their feedback and 
leave comments via mail, email, online feedback form or phone contact with the project team. Our key 
consultation tools are listed below: 

Table 1 
Project update   Delivered via mail and email to eight residents and property

owners in the project area.

 Direct emailed to the freight network, businesses located in
Mount Thorley industrial estate, emergency services and
Muswellbrook Shire Council.

 A copy of the Project update is available at Appendix A.

Media release  A media release was distributed on Wednesday 18 April by
Upper Hunter MP Michael Johnsen to local media outlets.

 A copy of the media release is provided at Appendix B.

Webpage   Project webpage updated on Wednesday 18 April with the
latest project information including the project update

 An online feedback form was available on the webpage
which provided a simple format for readers to send
feedback.

 The webpage could be found at rms.work/goldenhighway.

Facebook   A Facebook post inviting comment was published on the
NSW Roads Facebook page on Wednesday 18 April 2018.
The post linked to the webpage and encouraged readers to
complete the online feedback form.

 A copy of the Facebook post and summary of engagement
is available at Appendix C.

3. Consultation summary

3.1. Overview 
Comments on the proposed upgrades closed on Wednesday 9 May 2018, with 11 submissions received 
about a range of issues. Some submissions included multiple comments and raised multiple issues. 

The feedback received in formal submissions was generally supportive of the proposed upgrades. Key 
concerns or issues included: 

 Design of the proposed upgrades, including intersection treatments, road alignment, safety barriers,
and wider road shoulders

 Location and grade of overtaking lanes
 Timing of construction.
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Other issues raised included: 

 Suggestions for other road improvements along the Golden Highway.  

Some of the suggestions raised are being addressed by other projects in the Golden Highway package of 
work. More information about the other projects being delivered is available on the Roads and Maritime 
website at rms.work/goldenhighway.  

Table 2 
Issue category  Number of 

submissions 
Issues raised Roads and Maritime response  

Support for the 
proposed 
upgrades 

3 Support for the 
concept designs for 
the proposed 
upgrades on the 
Golden Highway at 
Ogilvies Hill and 
Winery Hill 

Support for the proposed upgrades 
has been noted. 

Design of 
proposed 
upgrades 

2 Request for right 
turning lane into 
Hollydene Estate 
Winery 

The proposed upgrade provides for 
a three metre widened shoulder to 
allow vehicles to pass by a turning 
vehicle. 

1 Clarification as to 
whether the road is 
being realigned and 
if any improvements 
will be made to the 
grade of the eastern 
side of the hill 

We are maintaining existing 
alignments and grades.  
 
Improvements include widening road 
shoulders, providing a widened 
painted median at Ogilvies Hill, 
improved roadside safety barriers 
and clear zones. 

1 Query as to whether 
dividing barriers will 
be provided and 
whether they will be 
wire rope or 
concrete for 
motorcyclist safety 

Median safety barriers are not 
included in the proposal. 
 
Improvements include widening road 
shoulders, providing a widened 
painted median at Ogilvies Hill, 
improved roadside safety barriers 
and clear zones.  
 
The proposed safety barriers are 
standard complying barriers in 
accordance with relevant standards. 
There are no specific provisions for 
motorcyclists. 

1 Request for wider 
shoulders for wide 
loads 

The proposal includes widening the 
road shoulders generally to two 
metres at Ogilvies Hill and Winery 
Hill. 

Overtaking lanes  2 Overtaking lanes are 
needed on both 
sides of the Gap 
between Denman 
and Hollydeen 

Overtaking lanes are being 
constructed in both directions at 
Ogilvies Hill and Winery Hill. 
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Issue category  Number of 
submissions 

Issues raised Roads and Maritime response  

1 Suggestion for 
eastbound 
overtaking lanes at 
Ogilvies Hill, Daley 
Stud Hill and near 
Jerry Plains    

Overtaking lanes are being 
constructed at Ogilvies Hill and 
Winery Hill as these were identified 
in the Golden Highway Corridor 
Strategy as priorities. For more 
information on the Golden Highway 
Corridor Strategy please visit our 
website at rms.nsw.gov.au.  

1 Request for better 
grade of climbing 
lanes  

We are maintaining existing grades 
for the new overtaking lanes due to 
the existing road alignment.  
 
Improvements include widening road 
shoulders, providing a widened 
painted median at Ogilvies Hill, 
improved roadside safety barriers 
and clear zones.  

Timing of 
construction 

1 Concerned about 
delay in starting 
construction. Would 
like the proposed 
upgrades to start.  

The project is on track to start in late 
2018.  

Suggestions for 
other road 
improvements 
(outside the project 
area) 

1 Improvements need 
to be made to the 
Golden Highway 
and Denman Road 
intersection as this 
is a dangerous 
location. 

Work to upgrade the Golden 
Highway and Denman Road 
intersection started on Monday 14 
May. Work involves: 
 
 Building a left turn and 

acceleration lane for westbound 
motorists 

 Providing a right turning lane for 
southbound motorists. This will 
allow eastbound motorists 
travelling through to 
Muswellbrook to safely pass by 
motorists waiting to turn right. 

 Widening the road shoulder from 
the intersection to the bridge 
across the Hunter River 

 New lighting will be installed at 
the intersection to improve safety 
for all road users. 

1 Request for extra 
truck stopping bays  

A program of improvements to heavy 
vehicle stopping bays is being 
delivered along the Golden Highway. 
Seven new stopping bays are being 
built and three existing stopping 
bays are also being upgraded. Work 
involves resurfacing, line marking 
and sign posting, and installation of 
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Issue category  Number of 
submissions 

Issues raised Roads and Maritime response  

new picnic shelters and bins. 
1 Concerns about 

safety at Collaroy 
Bridge over Krui 
River. Request to 
widen the bridge. 

The Golden Highway package of 
works includes a program of 
improvements to bridge signage 
between Whittingham and Dubbo, 
including the Collaroy Bridge over 
Krui River.  
 
At the Collaroy Bridge we will be 
installing additional signage 
including vehicle activated signs with 
flashing lights. These types of signs 
are more visible than traditional 
signage and will warn motorists of 
the narrow bridge and to reduce 
speed on their approach. 

1 Request to widen 
the culvert on the 
western side of 
Ogilvies Hill on the 
curve towards the 
bottom of the hill 

This culvert is located outside the 
project area. The comment has been 
noted and would need to be 
considered for future funding.  

1 Request to raise and 
straighten a corner 
on the western side 
of Ogilvies Hill 

The corner on the western side of 
Ogilvies Hill is outside the project 
area. The comment has been noted 
and would need to be considered for 
future funding. 

2 Request to extend 
the project to 
provide turning 
lanes at the 
Dalswinton Road 
intersection 

The Dalswinton Road intersection is 
outside the project area. The 
comments have been noted and 
would need to be considered for 
future funding. 

1 Suggestion for 
westbound 
overtaking lanes at 
Winery Hill, Ogilvies 
Hill & Collaroy Hill & 
Cassilis Hill 

Overtaking lanes are being 
constructed over Ogilvies Hill and 
Winery Hill as these were identified 
in the Golden Highway Corridor 
Strategy as priorities. For more 
information on the Golden Highway 
Corridor Strategy please visit our 
website at rms.nsw.gov.au.  

1 Concerns the 
overtaking lanes on 
Ogilvies Hill will 
make safety worse 
at the Dalswinton 
Road intersection 

The highway will remain as one lane 
in each direction past the Dalswinton 
Road intersection. 

1 Consider access to 
a motorcycle track 
on the eastern side 
of Ogilvies Hill  

This entrance to the motorcycle track 
is outside the project area.  

1 Request to 
reintroduce broken 
lines on the long 

This location is outside the project 
area and has been forwarded to our 
Network and Safety team for 
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Issue category  Number of 
submissions 

Issues raised Roads and Maritime response  

straight east of 
Ogilvies Hill, near 
the stock pile site to 
allow overtaking 

consideration.  
 
The new overtaking lanes at Ogilvies 
Hill will provide additional 
opportunities for light vehicles to 
pass heavy vehicles in this area. 

The Facebook post was successful in raising awareness of the project with 23,888 people reached during 
the consultation period. The post was highly engaging with 464 reactions, comments and shares and 4,440 
post clicks, including the webpage link.  Of the reactions (eg. like/love/dislike) on the post, 100 per cent 
were positive. The commentary was mixed with some supportive of the proposal and others saying the 
priority should be given to Golden Highway and New England Highway intersection at Belford.   

Key issues about the proposed upgrades raised in the comments on the Facebook post included: 

 Support for overtaking lanes at Ogilvies Hill and Winery Hill 
 Support for the proposed upgrades and a request that work be completed soon 

Other issues raised but not specific to this section of work included: 

 Support for overtaking lanes at Whittingham  
 Building a flyover at the Golden Highway and New England Highway intersection should be the 

priority 
 Suggestion that building the Singleton Bypass would ease congestion at Whittingham 
 Concerns about congestion at Maitland roundabouts 
 Concerns about quality of roadwork in other areas – New England Highway at Muswellbrook and 

Aberdeen 
 Suggestions for upgrades needed at other intersections on the Golden Highway. 

 

3.2. Recommendations 
The feedback was generally supportive of the proposal, and raised a small number of issues relating to the 
project which will be considered when progressing the project. A number of issues outside the scope of 
work were also raised. These comments have been noted and would need to be considered for future 
funding. Based on this feedback, Roads and Maritime will be proceeding with further development of the 
project. The key issues outlined in this report will be considered when finalising the detailed designs. 
 
We will work closely with stakeholders and local residents in relation to the potential impacts of this project. 
We will do this by:  
 
 Informing the community and stakeholders of consultation outcomes and the next steps for the proposal 

via publication of this report  

 Ensuring community and stakeholder comments and suggestions are considered when finalising the 
detailed design  

 Continuing to carry out communication activities as the project progresses and informing the community 
through the Roads and Maritime website and project notifications.  
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3.3. Next steps 
We have considered all submissions and will ensure our project team is aware of concerns raised by the 
community. We will ensure that issues highlighted by stakeholders and the community are appropriately 
addressed when finalising the detailed designs.   

We will continue to keep the community informed of the project progress. 
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Golden Highway Upgrades
Ogilvies Hill and Winery Hill Overtaking Lanes

Roads and Maritime Services – Project update, April 2018
Roads and Maritime Services is planning to upgrade the Golden Highway 
at Ogilvies Hill and Winery Hill to improve traffic efficiency, network 
reliability and safety.

Community and stakeholder feedback on the concept designs is invited 
by Wednesday 9 May 2018.

Background 
The proposed upgrades are part of a package 
of work being delivered on the Golden Highway, 
between Whittingham and Dubbo, to improve safety, 
traffic efficiency, network reliability and freight access.

The NSW Government is providing $109 million 
funding, with an additional $24 million funding from 
the Australian Government, for the package of work 
on the Golden Highway.

The package of work includes intersection improvements, 
road rebuilding, shoulder widening, overtaking lanes, rest 
area improvements and flood immunity projects.

Project overview
The project involves:

• Upgrading a two kilometre section of highway near 
Ogilivies Hill

• Upgrading a seven kilometre section of highway 
between Bowmans Crossing and Sadlers Creek at 
Winery Hill, around nine kilometres west of Jerrys Plains.

The improvements include: 

• Building overtaking lanes in both directions to improve 
safety and traffic flow

• Rebuilding and realigning the road

• Widening road shoulders

• Drainage improvements and providing five metre clear 
zones along sections of the highway.

Project Benefits
The upgrades would:

• Improve safety for road users

• Improve travel times and reliability by providing 
overtaking opportunities 

• Provide a smoother road surface

• Improve freight access by catering for higher 
productivity vehicles including up to 30 metres 
in length

• Maintain and improve the ability to cater for over 
dimension and over mass loads.

Golden Highway at Ogilvies Hill
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April 2018 
RMS 18.786

Privacy Roads and Maritime Services (“RMS”) is subject to the Privacy and Personal Information Protection Act 1998(“PPIP Act”) which requires that we 
comply with the Information Privacy Principles set out in the PPIP Act. All information in correspondence is collected for the sole purpose of assisting in 
the delivery this project. The information received, including names and addresses of respondents, may be published in subsequent documents unless a 
clear indication is given in the correspondence that all or part of that information is not to be published. Otherwise RMS will only disclose your personal 
information, without your consent, if authorised by the law. Your personal information will be held by RMS at Level 8, 266 King Street, Newcastle NSW 2300. 
You have the right to access and correct the information if you believe that it is incorrect. 

 If you need help understanding this 
information, please contact the 
Translating and Interpreting Service 
on 131 450 and ask them to call us 
on 02 4908 7599.

Potential traffic impacts
Over the next two years there will be several major 
road projects in construction along the Golden 
Highway including:

• Overtaking lanes at Ogilvies Hill and Winery Hill near 
Jerrys Plains

• Upgrades between Mudies Creek and Whittingham 

• Golden Highway and New England Highway 
intersection upgrade at Belford.

These construction activities will be disruptive for 
motorists, residents and stakeholders. 

Impacts at Ogilvies Hill and Winery Hill may include 
delays and disruptions to traffic flow and travel times 
due to lane closures and reduced speed limits through 
work zones. 

Travel time delays may be significant with journeys 
expected to take up to an additional 30 minutes between 
Belford and Denman during some stages of construction 
for these major projects. 

Motorists will be advised to plan their journeys ahead 
of time using the latest information on traffic conditions 
available by calling 132 701, visiting livetraffic.com or 
downloading the Live Traffic NSW App. Signage will 
also be in place to advise motorists of changed traffic 
conditions along the highway.

We will also keep the freight industry informed of traffic 
impacts, restrictions and timing to help with planning 
journeys during construction.

Involving the community 
and stakeholders
We are working with the community and stakeholders 
during the planning process to identify issues and 
minimise potential impacts of the proposed upgrades. 

Feedback received will be considered to finalise 
the environmental assessment and detailed design.

Work is expected to start in late 2018. We will continue 
to keep the community informed as the project 
progresses and before work starts.

Better and more

reliable trips
for people, business and freight

Increase
overtaking opportunities

Better movement of
freight

Have your say
Feedback on the proposed upgrades is invited by 
Wednesday 9 May 2018: 

 02 4908 7599

 graham.nuss@rms.nsw.gov.au

 rms.work/goldenhighway

  Graham Nuss  
Project Manager  
Roads and Maritime Services  
Locked Bag 2030  
Newcastle, NSW 2300



  

 
 

 

  

18 April, 2018 
 

WELCOMING FEEDBACK ON THE PROPOSED ROAD UPGRADES OF 
THE GOLDEN HIGHWAY IN THE UPPER HUNTER REGION 

 
Michael Johnsen MP, Member for Upper Hunter invites our Upper Hunter electorate community 
to provide feedback on proposed road upgrades on the Golden Highway at Whittingham, 
Ogilvies Hill and Winery Hill west of Jerrys Plains. 
 
Mr. Johnsen said the NSW Government is providing $109 million with an additional $24 million 
provided by the Australian Government, for a package of work being delivered on the Golden 
Highway between Whittingham and Dubbo. 
 
“These proposed upgrades are part of the package of work which aims to improve safety, 
network reliability and freight access along this vital route,” Mr. Johnsen said. 
 
“The proposal for Whittingham involves building a new 30 metre long bridge across Mudies 
Creek, which would be three metres higher than the current road level to improve travel 
reliability on the highway during flood events. 
 
“A six kilometre section of the Golden Highway between Whittingham and Mount Thorley would 
also be upgraded including providing overtaking lanes in both directions, a smoother road 
surface, as well as safety barriers, wider road shoulders and improved clear zones,” Mr. 
Johnsen said. 
 
Mr. Johnsen said there are also proposed upgrades of a two kilometre section near Ogilvies Hill 
and a seven kilometre section between Bowmans Crossing and Saddlers Creek, around nine 
kilometres west of Jerrys Plains also known locally as Winery Hill. 
 
“These proposals aim to improve safety and traffic flow by providing overtaking lanes in both 
directions, new signage and line marking at Ogilvies Hill and Winery Hill,” Mr. Johnsen said. 
 
“In addition to this, the proposal would include rebuilding and realigning the road, shoulder 
widening, providing improved clear zones and drainage improvements along these sections of 
the Golden Highway, ” concluded Mr. Johnsen. 
 
 
                                                                                                                 1/2 
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Roads and Maritime Services invites the community and stakeholders to provide feedback on 
the proposed upgrades by Wednesday 9 May, which can be provided by mailing the Golden 
Highway Program Office, Roads and Maritime, Locked Bay 2030, Newcastle 2300. 
 
For more information about the proposed upgrades please visit the Roads and Maritime website 
at www.rms.work/goldenhighway. 
 
 
Media:  65431065 
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1. Introduction 

1.1 Project overview 

GHD has been commissioned by Roads and Maritime Services (Roads and Maritime) to assess 
the potential road user delay on the Golden Highway as a result of proposed construction works 
commencing August 2017 through to the end of 2019. 

Roads and Maritime wish to understand the individual and cumulative impacts on travel times of 
the multiple construction projects on the Golden Highway. 

The study area is located in the Roads and Maritime Hunter Region and includes the Golden 
Highway from the intersection with the New England Highway to approximately 11 km west of 
Merriwa in the west. Refer to Figure 1-1 below. The proposed working hours are 7:00 am to 
5:00 pm Monday to Saturday and out of hours works as required. Temporary traffic control 
measures will be undertaken during the full extent of working hours and out of hours as 
required. 

1.2 Purpose of this report 

This report has been prepared in order to document the individual impacts of work zones along 
the Golden Highway, as well as the cumulative impacts on travel times of multiple work zones 
as the overall construction program is implemented on the Golden Highway. 

1.3 Reference materials 

The project has relied on the following information provided by Roads and Maritime: 

 Overall construction program showing all projects (Golden Highway Preliminary Delivery 
Schedule, dated 29/06/2017) 

 Traffic counts in the vicinity of each project 

 Existing speed zones within each project 

 Chainages of each project 

 Design plans for most of the sites 

The following documents and materials have been referred to in this report: 

 RMS Highway Capacity Manual 2010 

 RMS Traffic Control at Worksites, 2010 
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2. Projects 

The projects covered by this investigation are listed in Table 2-1 including the planned 
construction dates provided for each project provided by Roads and Maritime. Appendix B 
includes a program for the works. 

Table 2-1 Projects 

Project Name Planned start date Planned finish date 

Mudies Creek Feb 2019 June 2019 

HW9 to Putty Road Segments 4-10 June 2018  June 2019 

Winery Hill Climbing lane (Segments 10 – 70) June 2018  June 2019 

Ogilvies Hill Climbing Lane (Segments 110 – 130) June 2018  June 2019 

Denman Road Intersection & Segment 170 January 2018  May 2018 

Segments 190 and 200 February 2018 June 2018 

Rosemount Road intersection, 
Segments 240 – 260 and HV Parking areas August 2017 February 2018 

Segment 107 October 2017 February 2018 

Willy Wally rest area west bound August 2017 October 2017 

Mt Thorley HV inspection June 2018 May 2019 

Detailed below is a description of the works for each project and a description of the anticipated 
traffic arrangements during construction. 

2.1 Mudies Creek 

2.1.1 Project description 

The scope of works for the Mudies Creek project includes the provision of a flood mitigation 
solution for the crossing of Mudies Creek. The Locality Plan for Mudies Creek is shown in 
Figure 2-1.  

2.1.2 Construction traffic arrangement 

The majority of the works will be undertaken offline from the Golden Highway. The tie-ins from 
the new work to the Golden Highway would be undertaken in two stages, each with a duration 
of approximately 1 month, and will impact on traffic on the Golden Highway. During the tie-ins 
the available width on the Golden Highway would be reduced to one lane and temporary traffic 
signals would be used to control traffic flow. 

An alternative route is available via Range Road, this could be utilised during the tie-in works. 
This adds approximately 3.3 km to the journey. 

2.2 HW9 to Putty Road segments 4 to 10 

2.2.1 Project description 

The scope of works includes pavement rehabilitation and widening for Segments 3 to 10 at 
Whittingham for a length of 7 km. The project is also to include the provision of a passing lane in 
each direction. The location of the works is shown in Figure 2-2. 
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2.2.2 Construction traffic arrangement 

The construction of the passing lanes can be undertaken offline with a reduction in speed 
(40 km/hr) through the work area. The pavement rehabilitation and shoulder widening would be 
undertaken on half the road at a time. This will be undertaken in 500 m sections with 3 sections 
undertaken at each stage. This would result in approximately 5 stages of work with a duration of 
approximately 3 months each. 

2.3 Winery Hill Climbing Lane (segments 10 to 70)  

2.3.1 Project description 

This project has an overall length of 5.26 km from Ch 59,880 to Ch 65,140. The location of the 
works is shown in Figure 2-3. The works consist of the construction of eastbound and 
westbound climbing lanes including: 

 1.7 km east bound passing lane 

 1.5 km west bound passing lane 

 Shoulder widening 

 Pavement rehabilitation, shoulder widening and clear zone works 

 Extension of existing drainage structures 

 Potential improvements of the existing horizontal and vertical geometry while widening for 
the passing lanes 

2.3.2 Construction traffic arrangement 

The construction of passing lanes can be undertaken offline with a reduction in speed 
(40 km/hr) through the work area. The pavement rehabilitation works and shoulder widening 
would be undertaken on half the road at a time. The Golden Highway would operate with a 
single lane available using temporary traffic control signals to manage the traffic. Works would 
be undertaken in 500 m sections, with generally 3 sections undertaken at each stage. This will 
result in 4 stages, of approximately 3 months duration each. 
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2.4 Ogilvies Hill Climbing Lane (segments 110 to 130) 

2.4.1 Project description 

This project has an overall length of 1.7 km from Ch 70,250 to Ch 71,945. The location of the 
works is shown in Figure 2-4. The works consist of the construction of eastbound and 
westbound climbing lanes including: 

 1.3 km east bound passing lane 

 1.2 km west bound passing lane 

 Pavement rehabilitation, shoulder widening and clear zone works 

 Extension of existing drainage structures 

 Potential improvements of the existing horizontal and vertical geometry while widening for 
the passing lanes 

2.4.2 Construction traffic arrangement 

The construction of passing lanes can be undertaken offline with a reduction in speed 
(40 km/hr) through the work area. The pavement rehabilitation works and shoulder widening 
would be undertaken on half the road at a time. The Golden Highway would be operate with a 
single lane available using temporary traffic control signals to manage the traffic. Works would 
be undertaken in approximately 500 m sections. This will result in approximately 3 stages, with 
a duration of approximately 4 months each. 

2.5 Denman Road intersection and segment 170 

2.5.1 Project description 

The upgrade of the Denman Road and Golden Highway intersection covers approximately 
800 m and includes the following works: 

 Widening and concrete islands for intersection treatment 

 Pavement widening for slip lane and acceleration lane on Denman Road 

 Pavement widening on Golden Highway for left turn treatments 

 Shoulder widening and access tie-in for resident access 

The location of the works is shown in Figure 2-5. 

2.5.2 Construction traffic arrangement 

The widening works could be undertaken off-line with traffic on Denman Road and the Golden 
Highway controlled by TCP and under reduced speed zone through the site (40 km/hr). This 
work is likely to take approximately 3 months. 

Median island construction would require contraflow arrangements through the intersection that 
would be controlled by temporary signals. This work is likely to take approximately 1 month. 

  



GOLDEN HIGHWAY

D E N M A ND E N M A N

D A L S W I N T O ND A L S W I N T O N

J E R R Y S  P L A I N SJ E R R Y S  P L A I N S

© Land and Property Information (a division of the Department of Finance and Services) 2012

Figure 2.4

Job Number
Revision 1

22-18855

G:\22\18855\GIS\Maps\Deliverables\RoadUserDelay\2218855_RUD002_LocalityPlan_DDP_1.mxd

Map Projection: Transverse Mercator
Horizontal Datum:  GDA 1994
Grid: GDA 1994 MGA Zone 56

0 70 140 210 280 350

Metres

LEGEND

© 2017. Whilst every care has been taken to prepare this map, GHD, RMS, LPI make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind 
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.

Date 21 Jul 2017

Roads and Maritime Services
Golden Highway Road User Delay

Locality Plan
Ogilvies Hill Climbing Lane

Data source:  RMS: Design data, 2017. LPI: Aerial imagery, 2015 \ DTDB, 2012. Created by: tmorton

Level 3, GHD Tower, 24 Honeysuckle Drive, Newcastle NSW 2300 T 61 2 4979 9999 F 61 2 4979 9988 E ntlmail@ghd.com W www.ghd.com.au

Paper Size A4

 

Suburb

Design

Section 1

Section 2

Section 3

MERRIWA
ABERDEEN

MUSWELLBROOK

SINGLETON

BRANXTON

MANGOOLA

COLLAROY
BORAMBIL

GOLD
EN

H
IG

HW AY

SHEET INDEX



Hunter River

DENMAN ROAD

GOLD
EN H

IG
HWAY

D E N M A ND E N M A N

© Land and Property Information (a division of the Department of Finance and Services) 2012

Figure 2.5

Job Number
Revision 1

22-18855

G:\22\18855\GIS\Maps\Deliverables\RoadUserDelay\2218855_RUD002_LocalityPlan_DDP_1.mxd

Map Projection: Transverse Mercator
Horizontal Datum:  GDA 1994
Grid: GDA 1994 MGA Zone 56

0 30 60 90 120 150

Metres

LEGEND

© 2017. Whilst every care has been taken to prepare this map, GHD, RMS, LPI make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind 
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.

Date 21 Jul 2017

Roads and Maritime Services
Golden Highway Road User Delay

Locality Plan - Denman Road
Intersection & Segment 170

Data source:  RMS: Design data, 2017. LPI: Aerial imagery, 2015 \ DTDB, 2012. Created by: tmorton

Level 3, GHD Tower, 24 Honeysuckle Drive, Newcastle NSW 2300 T 61 2 4979 9999 F 61 2 4979 9988 E ntlmail@ghd.com W www.ghd.com.au

Paper Size A4

 

Suburb

Design

MERRIWA
ABERDEEN

MUSWELLBROOK

SINGLETON

BRANXTON

MANGOOLA

COLLAROY
BORAMBIL

GOLD
EN

H
IG

HW AY

SHEET INDEX



 

GHD | Report for Roads & Maritime Services - Golden Highway Road User Delay, 2218855 | 11 

2.6 Segment 190 and 200 

2.6.1 Project description 

This project consists of shoulder widening work including: 

 Segment 190 – Construction of 2 m shoulders in each direction for 890 m in length between 
Hunter River Abt 2 and the entrance to Causley Park Rest Area 

 Segment 200 – Construction of 2 m shoulders in each direction for approximately 1,700 m 
in length, from Causley Park Rest Area to Sandy 

The location of the works is shown in Figure 2-6. 

2.6.2 Construction traffic arrangement 

The shoulder widening would be undertaken on half the road at a time. The Golden Highway 
would be operate with a single lane available using temporary traffic control signals to manage 
the traffic. Works would be undertaken in approximately 500 m sections. This will result in 
approximately 5 stages, with a duration of approximately 1 month each. 

2.7 Rosemount Road intersection, segments 240 to 260 and HV 

parking areas 

2.7.1 Project description 

This project covers a length of 3.3 km and is shown on Figure 2-7. The project will include the 
following works: 

 Segment 240 

– Approximately 940 m of 2 m sealed shoulders on both sides of the road 

– Clearzone of 5 m to be provided 

 Segment 250 and 260 

– Pavement widening 

 Rosemount Road intersection (western end of Segment 270) 

– Upgrade to provide CHR and AUL 

– Widen formation to provide 2 x 3.5 m lanes and 2 m shoulders 

– Provide 5 m clearzones 

2.7.2 Construction traffic arrangement 

The pavement rehabilitation and shoulder widening works would require traffic to be reduced to 
half the road at a time. The Golden Highway would be operate with a single lane available using 
temporary traffic control signals to manage the traffic. Works would be undertaken in 
approximately 500 m sections, with generally 2 sections undertaken at each stage. This will 
result in approximately 6 stages, with a duration of approximately 6 weeks. 

The HV parking bays can be constructed mostly offline. Tie-ins to the Golden Highway would 
impact on traffic and would be undertaken in two stages of approximately 4 weeks each. 
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2.8 Segment 107 (rehabilitation and widening, including Battery 

Rocks rest area) 

2.8.1 Project description 

The projects is 2.2 km in length and is located between Denman and Merriwa and is shown on 
Figure 2-8. The works include the following: 

 Rehabilitation of the existing pavement and widen formation to provide 3.5 m lanes in each 
direction with 2 m shoulders from Ch 32,465 to 34,705 

 Provide 5 m clearzones 

 Provide upgraded intersection treatments at Battery Rock Rest Area and Westwood Road 

2.8.2 Construction traffic arrangement 

Works would be undertaken on half the road at a time using temporary traffic control signals to 
manage the traffic. Works would be undertaken in approximately 500 m sections. This will result 
in approximately 4 stages of work with a duration of 3 months each. 

2.9 Willy Wally rest area west bound 

2.9.1 Project description 

This project is located west of Merriwa and includes the construction of Truck Stopping Bays. 
Each bay will be 30 m in length. The site is shown on Figure 2-9. 

2.9.2 Construction traffic arrangement 

Most of the work can be undertaken offline with traffic on the Golden Highway controlled by TCP 
and under reduced speed zone (40 km/hr) through the site. The tie-ins from the new work to the 
Golden Highway would be undertaken in two stages, each with a duration of approximately 1 
month each, and will impact on traffic on the Golden Highway. During the tie-ins the available 
width on the Golden Highway would be reduced to one lane and temporary traffic signals would 
be used to control of traffic. 

2.10 Mt Thorley HV inspection 

2.10.1 Project description 

This project includes the construction of Truck Stopping Bays. The site is shown on Figure 2-10. 

2.10.2 Construction traffic arrangement 

Most of the work can be undertaken offline with traffic on the Golden Highway controlled by TCP 
and under reduced speed zone (40 km/hr) through the site. The tie-ins from the new work to the 
Golden Highway will impact on traffic on the Golden Highway. The tie-ins would be undertaken 
in two stages each with a duration of approximately 1 month each. During the tie-ins the 
available width on the Golden Highway would be reduced to one lane and temporary traffic 
signals would be used to control of traffic. 

2.11 Maintenance works 

Roads and Maritime will be undertaking routine maintenance works during the period of the 
construction works. The maintenance works will generally be over short distance but are likely 
to require contraflow arrangements to manage traffic. 
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3. Road user delay modelling 

3.1 Key assumptions 

The delay calculations are based on a number of assumptions. These include: 

 The adopted base speed is the Average Travel Speed of 91.6 km/h calculated in 
accordance with the methodology provided in the Highway Capacity Manual 2000. 

 The default travel speed through each project area during the proposed construction period 
is 80 km/h, with further reductions as necessary. 

 Temporary roadworks speed zones have been set up as sections able to move laterally 
through the project area. The maximum length of roadworks speed zones of 40 km/h, 
stated by RMS Traffic Control at Worksites Section 8.2, is 500 m. The 40 km/h roadwork 
speed zones are required to be located so that the zone commences no closer than 100 m 
before the start of the work.  

 A distance of 600 m is required to transition from a 100 km/hr speed limit to a construction 
zone speed of 40 kph.  

3.2 Traffic volumes 

 Traffic volumes were as provided by Roads and Maritime for 2017 conditions.  

 The daily traffic profiles are given in Figure 3-1, Figure 3-2, and Figure 3-3. The traffic 
surveys for sites towards the eastern end of the Golden Highway show highly imbalanced 
flows at certain times of the day. Based on these profiles, delays experienced by road users 
are likely to differ by direction and time of day.  

 

Figure 3-1 Daily profile Jerrys Plains Road, north of Mt Thorley Road 
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Figure 3-2 Daily profile Mitchell Line Rd 

 

 

Figure 3-3 Daily profile Jerrys Plains Rd, East of Eddeton Rd 
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 The AM peak hour was selected as the hour with the highest two-way volume between
5:00 am and 7:00 am. The PM peak hour was selected as the hour with the highest two-
way volume between 3:00 pm and 5:00 pm. The daily and peak traffic volumes are shown
in Table 3-1.

Table 3-1 Traffic volumes 

Projects Direction AADT AM 
Peak 

PM 
Peak 

Mudies creek, HW9 to Putty Road (4-10) 
Eastbound 

6741 
113 382 

Westbound 559 142 

Mt Thorley 
Eastbound 

5210 
90 292 

Westbound 236 171 

Winery Hill (10-70), Ogilvies Hill 
Eastbound 

2561 
66 114 

Westbound 77 105 
Denman Road Intersection & segment 170, 
Segments 190 & 200, Rosemount Road 
(240-260)  

Eastbound 
2089 

30 81 

Westbound 30 82 

Segment 107, Willy Wally HV Rest area 
Eastbound 

1664 
21 65 

Westbound 21 67 

 A SIDRA Model was developed for each of the projects to determine the appropriate traffic
signal timing for single-lane sections for peak hour demands. The green time has been
optimised in an iterative fashion to minimise delay, whilst providing sufficient capacity to
avoid any residual queuing by traffic (i.e. traffic should only have to stop once at each
worksite). An intergreen time of 70 seconds was adopted, as per the RMS Traffic Control at
Worksites Section 10.11. The SIDRA model outputs for the optimised arrangemnts are
included in Appendix C.

3.2.1 Average Delay 

 An average delay was calculated using the SIDRA Models, for traffic in each direction and
in each peak period, and is shown in Table 3-2.

 In some cases, average delays are highest for traffic in the direction with the lowest
volume.  This occurs where the volume in direction are highly imbalanced, and different
green times are given to traffic in each direction.

– Using the Mudies Creek site, as an example, the AM peak volumes are 113 EB and
559 WB. The green time allocated to EB traffic is 26 seconds (10% of the total cycle
time), while westbound traffic gets a green time of 93 seconds (35% of the total cycle
time).  There is an inter-green time of 70 seconds between each phase, to allow traffic
to clear the single lane section.

– For the EB traffic, the light is red 90% of the time. For the WB traffic, the light is red for
only 65% of the time. Therefore, the EB Traffic (even with the lower volumes) will
experience a longer average delay.

 Outside of the peak periods, adjustments to green times and cycle times may be possible,
which will reduce average delays to suit the lower volumes of traffic that are expected at
non-peak times.  This would be part of a separate study focussed on each site individually
rather than seeking to identify worst case cumulative delay as is undertaken in this report.

EB EB Green EB Clearance WB Green WB Clearance

WB EB Green EB Clearance WB Green WB Clearance
Seconds 0 26 100 193 267
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Table 3-2 Contraflow delay times (per site) 

Projects Peak period Volumes Average 
Delay (Sec) 

Peak Hour 
Green Times 

in each 
direction 
(Sec) 

EB WB EB WB EB WB 

Mudies creek, HW9 to 
Putty Road (4-10)  

AM 113 559 127 112 26 93 
PM 382 142 93 123 22 60 

Mt Thorley 
AM 90 236 90 104 50 50 
PM 292 171 121 97 60 60 

Winery Hill (10-70), 
Ogilvies Hill 

AM 66 77 85 86 30 30 
PM 114 105 88 88 30 30 

Denman Road 
Intersection & segment 
170, Segments 190 & 
200, Rosemount Road 
(240-260)  

AM 30 30 83 83 30 30 

PM 81 82 86 86 30 30 

Segment 107, Willy 
Wally HV Rest area 

AM 21 21 82 82 30 30 
PM 65 67 85 86 30 30 

 The project distances listed in Section 2 of this report were used except where the project
distance was less than the sum of the required construction speed zone, buffer speed zone
and acceleration distances. This ensured that the project distance was consistent between
the base and the construction scenarios.

 The travel time does not take into account any additional delay that may be caused by
platooning or delay due to being unable to find a suitable location to overtake slower-
moving vehicles.

3.3 Methodology 

 The travel time for the base scenario was calculated as the time taken to travel the length
of the project at the Average Travel Speed.

 The travel time for the construction scenario was calculated as the time taken to travel the
length of the project under construction and contraflow conditions. Project diagrams in
Appendix A show the assumed distances, speeds and times for each project section. Some
sites are expected to have multiple construction work sites occurring concurrently.

 The relative timing of each project is as per the program in Appendix B.

 The trip delay was calculated as the difference between the construction and the base
scenario travel times, where the delay was calculated using SIDRA models assessing the
peak arrangement in each direction that were optimised to select green time that will
minimise delay.  The SIDRA model outputs are included in Appendix C.
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4. Results 

Figure 4-1 shows a graph of the cumulative average delay per trip from New England Highway 
to Dubbo at various times during the construction program, noting that not all projects will be 
under construction at once. The peak cumulative delay is expected for approximately 2 months 
in February and March 2019, with substantially lower delays for much of the works program.   

Table 4-1 shows the highest cumulative average delay per trip is 25 minutes, which is 
experienced by westbound traffic in the PM peak hour, and also eastbound traffic in the AM 
peak. This is equivalent to an increase in 12% of the base travel time between the New England 
Highway and Dubbo (309 km). Peak hour delays in the opposite directions are slightly lower.   

Project calendars of road user delay showing the average delay in minutes per trip, are given in 
Figure 4-2, Figure 4-3, Figure 4-4 and Figure 4-5. Summary of outputs from each SIDRA model 
are provided in Appendix C.   

Figure 4-1 Golden Highway average delay 

Table 4-1 Worst delay (cumulative) 

Direction Cumulative Average Delay (minutes) 

AM Peak PM Peak 

Eastbound 25.1 24.3 

Westbound 24.7 25.2 
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Figure 4-2  AM Eastbound road user delay – minutes per trip July 2017 - August 2019 – average contraflow delay 
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Figure 4-3 AM westbound road user delay – minutes per trip July 2017 - August 2019 – average contraflow delay 
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Figure 4-4 PM eastbound road user delay – minutes per trip July 2017 - August 2019 – average contraflow delay  
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Figure 4-5 PM eastbound road user delay – minutes per trip July 2017 - August 2019 – average contraflow delay 
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4.1.1 Queue lengths 

Table 4-2 shows the modelled 95th percentile queue lengths under contraflow conditions at each 
site. The longest queues are expected at the high-volume sites at the eastern end of the study 
area. The need to clear these queues is reflected in the extended green times required at these 
sites (see Table 3-2), as determined via the SIDRA modelling. 

Table 4-2 Queue lengths under contraflow conditions 

Projects Peak period AM Peak PM Peak 

95% Back of Queue 95% Back of Queue 

Vehicles Distance Vehicles Distance 
Mudies creek, HW9 to 
Putty Road (4-10) 

Eastbound 15 120 45 355 
Westbound 83 654 18 142 

Mt Thorley Eastbound 10 91 42 396 
Westbound 29 276 20 193 

Winery Hill (10-70), 
Ogilvies Hill 

Eastbound 6 49 11 88 
Westbound 7 58 10 80 

Denman Road 
Intersection & segment 
170, Segments 190 & 
200, Rosemount Road 
(240-260) 

Eastbound 3 22 8 63 

Westbound 3 22 8 63 

Segment 107, Willy 
Wally HV Rest area 

Eastbound 2 16 6 51 
Westbound 2 16 6 53 

4.2 Potential diversion routes 

Five potential diversion routes between the New England Highway to Dubbo were identified. 
The construction sections that each route bypasses are shown in Table 4-3. These diversion 
routes are applicable for through traffic only, whereas local traffic may experience longer travel 
times if using these routes.  

A comparison was undertaken between the additional travel time required to use the diversion 
route and the construction delay that could be saved through using this route is shown in Table 
4-4. 
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Table 4-3 Construction sections bypassed using diversion route 

Route Sections bypassed using Diversion Route (D) 
Mudies 
Creek 

HW9 to 
Putty Road 

(4-10) 

Winery Hill 
(10-70) 

Ogilvies 
Hill 

Denman Road 
Intersection & 
segment 170 

Segments 
190 and 200 

Rosemount 
Road (240-

260) 

Segment 
107 

Willy Wally HV 
Rest Area 

Mt Thorley 

Range Road D          
Putty Road D D         
Lemington Rd D D        D 
Wybong Road D D D D D D D   D 
Denman Road D D D D      D 
Scone Road D D D D D D D D  D 

Table 4-4 Diversion route travel times (PM peak westbound average contraflow delay) 

Route 

Route 
Distance 

Difference 
(km) 

Travel Time 
Difference 

(Mins) 

Construction Delay 
bypassed by using 

diversion route (Mins) 

Route Travel 
Time Savings 

(Mins) 

Period when diversion is 
most effective 

Range Road 3 4 3 -1 Apr - May 19 
Putty Road 9 11 9 -2 Feb - Mar 19 
Lemington Road 11 12 11 -1 Feb - Mar 19 
Wybong Road 11 12 20 8 Feb - Mar 19 
Denman Road Via Thomas Mitchell Drive 13 12 20 8 Feb - Mar 19 
Denman Road Via Muswellbrook 15 15 20 5 Feb - Mar 19 
Scone / Bunnan Road  30 34 20 -14 Feb - Mar 19 
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Table 4-4 shows that with expected average delays, the majority of diversion routes would offer 
limited travel time savings. This is due to the additional length and reduced speeds on some of 
the local roads along the diversion routes:  

 The Wybong Road diversion route via Thomas Mitchell Drive and the New England 
Highway enables vehicles to bypass eight of the construction projects, giving a travel time 
saving of eight minutes.  

 The Denman Road diversion routes via Thomas Mitchell Drive or via Muswellbrook enables 
vehicles to bypass five of the construction projects, giving a travel time saving of up to eight 
minutes.  

 The Range Road, Putty Road and Lemington Road routes take marginally longer than the 
expected travel time during construction, but may also be worth considering.   

The potential diversion routes will need to be assessed to ensure that they are suitable for the 
class of vehicles and have the capacity to cope with the increased demand associated with 
diverted traffic.  B-doubles are not currently approved for some of the diversion routes (refer 
Section 4.3).   

4.3 Accommodation of Over Size Over Mass (OSOM) movements 

Restrictions for heavy vehicles were identified for the five potential diversion routes according to 
the Roads and Maritime Restricted Access Vehicles Map. Restricted access vehicles include 19 
m B-double Routes (over 50 tonnes), 23 m B-doubles and 25/26 m B-doubles. Vehicles outside 
of these categories require a permit.   

 Range Road, Wybong Road and Lemington Road are local roads and are not suitable for 
OSOM movements. 

 Putty Road is a regional Road. Putty Road between Mitchell Line of Road and Heuston 
Lane is approved for up to 25 m B-double vehicle types. Putty Road between Heuston Lane 
and Campbell Street is restricted for 25-26 m B-Doubles, to northbound only between 3 am 
and 5 am, Monday to Friday. No restricted access vehicle travel is permitted on Campbell 
Street during 8:30-9:00 am and 3:00-4:00 pm on school days. 

 Denman Road is a state road and is approved for up to 25 m B-double vehicle types, 
however Thomas Mitchell Drive is unsuitable for B-doubles so heavy vehicles would need 
to travel via Muswellbrook.  

 Scone/Bunnan Roads are regional roads and are approved route for up to 25 m B-double 
vehicle types, however the following conditions apply: Travel not permitted 7.30 am to 
9.00 am and 3.30 pm to 5.00 pm on school days. 

All diversion routes use part of the New England Highway which is a National Highway and is 
approved for up to 25 m B-double vehicle types. 

The Denman Road diversion route via Muswellbrook is most suitable for accommodating OSOM 
movements as it is approved with no conditions for heavy vehicles and offers the greatest travel 
time savings during the construction works. The potential diversion route is highlighted in Figure 
4-6. 
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Figure 4-6 Denman Road diversion route 
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5. Conclusion 

This report has investigated the potential road user delay on the Golden Highway as a result of 
the proposed construction works. The proposed construction works will occur between August 
2017 and the June 2019, across 10 sections of the Highway. Each section will have a reduced 
speed limit for the duration of the works, and some sections will require single lane operation, 
creating cumulative delays which need to be assessed and mitigated as far as practicable. 

Road user delay calculations were undertaken in order to understand the individual and 
cumulative impacts on travel times, of the multiple construction projects on the Golden Highway. 
The delay was calculated for each project based on the difference in travel time between the 
construction and base scenarios.  

The key findings of this investigation are as follows: 

 The highest average cumulative delay per trip would be 25 minutes, which is experienced 
by westbound traffic in the PM peak hour, and also eastbound traffic in the AM peak. This is 
equivalent to a 12% increase in travel time between the New England Highway and Dubbo 
(309 km). The cumulative delay is greatest in February and March 2019, due to multiple 
works sites being operational at the same time. 

 Potential diversion routes via Wybong Road and Denman Road offer potential travel time 
savings by allowing through traffic to bypass several worksites.   

 Some potential diversion routes are not suitable for heavy vehicles, and longer routes may 
need to be used by these vehicles.   
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Appendix A – Project Diagrams  
 

  



HW9 to Putty Road 
Segments 3-10 7000 m project distance   Offline

Section Speed Construction Acceleration Speed Construction Acceleration Speed Construction Acceleration Speed 
Speed 80 80 60 40 40 60 80 80 60 40 40 60 80 80 60 40 40 60 80
Distance 642 300 200 100 400 477 642 300 200 100 400 477 642 300 200 100 400 477 642
Time (sec) 29 14 12 9 36 29 29 14 12 9 36 29 29 13.5 12 9 36 29 29

→ → →

HW9 to Putty Road 
Segments 3-10 7000 m project distance   Offline

Section Speed Construction Acceleration Speed Construction Acceleration Speed Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 80 60 40 40 60 80 80 60 40 40 60 80 Minimum 0
Distance 642 300 200 100 400 477 642 300 200 100 400 477 642 300 200 100 400 477 642 Maximum 127
Time (sec) 29 14 12 9 36 29 29 14 12 9 36 29 29 13.5 12 9 36 29 29 Average Delay 127

→ → →

Winery Hill Climbing Lane 
(Segments 10 - 70) 6750 m project distance Offline 

Section Speed Construction Acceleration Speed Construction Acceleration Speed Construction Acceleration Speed 
Speed 80 80 60 40 40 60 80 80 60 40 40 60 80 80 60 40 40 60 80
Distance 580 300 200 100 400 477 580 300 200 100 400 477 580 300 200 100 400 477 580
Time (sec) 26 14 12 9 36 29 26 14 12 9 36 29 26 13.5 12 9 36 29 26

→ → →

Winery Hill Climbing Lane 
(Segments 10 - 70) 6750 m project distance Contraflow 

Section Speed Buffer Construction Acceleration Speed Buffer Construction Acceleration Speed Buffer Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 80 60 40 40 60 80 80 60 40 40 60 80 Minimum 0
Distance 580 300 200 100 400 477 580 300 200 100 400 477 580 300 200 100 400 477 580 Maximum 85
Time (sec) 26 14 12 9 36 29 26 14 12 9 36 29 26 13.5 12 9 36 29 26 Average Delay 85

→ → →
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→ → →

Winery Hill Climbing Lane 
(Segments 10 - 70) 6750 m project distance Offline 

Section Speed Construction Acceleration Speed Construction Acceleration Speed Construction Acceleration Speed 
Speed 80 80 60 40 40 60 80 80 60 40 40 60 80 80 60 40 40 60 80
Distance 580 300 200 100 400 477 580 300 200 100 400 477 580 300 200 100 400 477 580
Time (sec) 26 14 12 9 36 29 26 14 12 9 36 29 26 13.5 12 9 36 29 26

→ → →

Winery Hill Climbing Lane 
(Segments 10 - 70) 6750 m project distance Contraflow 

Section Speed Buffer Construction Acceleration Speed Buffer Construction Acceleration Speed Buffer Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 80 60 40 40 60 80 80 60 40 40 60 80 Minimum 0
Distance 580 300 200 100 400 477 580 300 200 100 400 477 580 300 200 100 400 477 580 Maximum 88
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HW9 to Putty Road 
Segments 3-10 7000 m project distance   Offline

Section Speed Construction Acceleration Speed Construction Acceleration Speed Construction Acceleration Speed 
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HW9 to Putty Road 
Segments 3-10 7000 m project distance   Offline

Section Speed Construction Acceleration Speed Construction Acceleration Speed Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 80 60 40 40 60 80 80 60 40 40 60 80 Minimum 0
Distance 642 300 200 100 400 477 642 300 200 100 400 477 642 300 200 100 400 477 642 Maximum 112
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→ → →

Winery Hill Climbing Lane 
(Segments 10 - 70) 6750 m project distance Offline 

Section Speed Construction Acceleration Speed Construction Acceleration Speed Construction Acceleration Speed 
Speed 80 80 60 40 40 60 80 80 60 40 40 60 80 80 60 40 40 60 80
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Segments 3-10 7000 m project distance   Offline

Section Speed Construction Acceleration Speed Construction Acceleration Speed Construction Acceleration Speed 
Speed 80 80 60 40 40 60 80 80 60 40 40 60 80 80 60 40 40 60 80
Distance 642 300 200 100 400 477 642 300 200 100 400 477 642 300 200 100 400 477 642
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→ → →

HW9 to Putty Road 
Segments 3-10 7000 m project distance   Offline
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(Segments 10 - 70) 6750 m project distance Offline 
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Time (sec) 26 14 12 9 36 29 26 14 12 9 36 29 26 13.5 12 9 36 29 26

→ → →

Winery Hill Climbing Lane 
(Segments 10 - 70) 6750 m project distance Contraflow 

Section Speed Buffer Construction Acceleration Speed Buffer Construction Acceleration Speed Buffer Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 80 60 40 40 60 80 80 60 40 40 60 80 Minimum 0
Distance 580 300 200 100 400 477 580 300 200 100 400 477 580 300 200 100 400 477 580 Maximum 88
Time (sec) 26 14 12 9 36 29 26 14 12 9 36 29 26 13.5 12 9 36 29 26 Average Delay 88

→ → →

Buffer Buffer Buffer

Buffer Buffer

Buffer Buffer Buffer

Buffer



Mt Thorley HV Inspection 1477 m project distance Offline 
Section Speed Construction Acceleration Speed 
Speed 80 80 60 40 40 60 80
Distance 0 300 200 100 400 477 0
Time (sec) 0 14 12 9 36 29 0

→

Mt Thorley HV Inspection 1477 m project distance Contraflow 
Section Speed Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 Minimum 0
Distance 0 300 200 100 400 477 0 Maximum 90
Time (sec) 0 14 12 9 36 29 0 Average Delay 90

→

Buffer

Buffer



Mt Thorley HV Inspection 1477 m project distance Offline 
Section Speed Construction Acceleration Speed 
Speed 80 80 60 40 40 60 80
Distance 0 300 200 100 400 477 0
Time (sec) 0 14 12 9 36 29 0

→

Mt Thorley HV Inspection 1477 m project distance Contraflow 
Section Speed Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 Minimum 0
Distance 0 300 200 100 400 477 0 Maximum 121
Time (sec) 0 14 12 9 36 29 0 Average Delay 121

→

Buffer

Buffer



Mt Thorley HV Inspection 1477 m project distance Offline 
Section Speed Construction Acceleration Speed 
Speed 80 80 60 40 40 60 80
Distance 0 300 200 100 400 477 0
Time (sec) 0 14 12 9 36 29 0

→

Mt Thorley HV Inspection 1477 m project distance Contraflow 
Section Speed Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 Minimum 0
Distance 0 300 200 100 400 477 0 Maximum 104
Time (sec) 0 14 12 9 36 29 0 Average Delay 104

→

Buffer

Buffer



Mt Thorley HV Inspection 1477 m project distance Offline 
Section Speed Construction Acceleration Speed 
Speed 80 80 60 40 40 60 80
Distance 0 300 200 100 400 477 0
Time (sec) 0 14 12 9 36 29 0

→

Mt Thorley HV Inspection 1477 m project distance Contraflow 
Section Speed Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 Minimum 0
Distance 0 300 200 100 400 477 0 Maximum 97
Time (sec) 0 14 12 9 36 29 0 Average Delay 97

→

Buffer

Buffer



Mudies Creek
1,477     m project distance   Offline

Section Speed Construction Acceleration Speed 
Speed km/h 80 80 60 40 40 60 80
Distance m 0 300 200 100 400 477 0
Time (sec) 0 14 12 9 36 29 0

→ 

Mudies Creek 1,477     m project distance   Contraflow

Section Speed Construction Acceleration Speed Contraflow Delay 
Speed km/h 80 80 60 40 40 60 80 Minimum 0
Distance m 0 300 200 100 400 477 0 Maximum 127
Time (sec) 0 14 12 9 36 29 0 Average Delay 127

→

Buffer

Buffer



Mudies Creek
1,477     m project distance   Offline

Section Speed Construction Acceleration Speed 
Speed km/h 80 80 60 40 40 60 80
Distance m 0 300 200 100 400 477 0
Time (sec) 0 14 12 9 36 29 0

→ 

Mudies Creek 1,477     m project distance   Contraflow

Section Speed Construction Acceleration Speed Contraflow Delay 
Speed km/h 80 80 60 40 40 60 80 Minimum 0
Distance m 0 300 200 100 400 477 0 Maximum 93
Time (sec) 0 14 12 9 36 29 0 Average Delay 93

→

Buffer

Buffer



Mudies Creek
1,477     m project distance   Offline

Section Speed Construction Acceleration Speed 
Speed km/h 80 80 60 40 40 60 80
Distance m 0 300 200 100 400 477 0
Time (sec) 0 14 12 9 36 29 0

→ 

Mudies Creek 1,477     m project distance   Contraflow

Section Speed Construction Acceleration Speed Contraflow Delay 
Speed km/h 80 80 60 40 40 60 80 Minimum 0
Distance m 0 300 200 100 400 477 0 Maximum 112
Time (sec) 0 14 12 9 36 29 0 Average Delay 112

→

Buffer

Buffer



Mudies Creek
1,477     m project distance   Offline

Section Speed Construction Acceleration Speed 
Speed km/h 80 80 60 40 40 60 80
Distance m 0 300 200 100 400 477 0
Time (sec) 0 14 12 9 36 29 0

→ 

Mudies Creek 1,477     m project distance   Contraflow

Section Speed Construction Acceleration Speed Contraflow Delay 
Speed km/h 80 80 60 40 40 60 80 Minimum 0
Distance m 0 300 200 100 400 477 0 Maximum 123
Time (sec) 0 14 12 9 36 29 0 Average Delay 123

→

Buffer

Buffer



Ogilvies Hill Climbing Lane 
(Segments 110 - 130) 1700 m project distance Offline 

Section Speed Construction Acceleration Speed 
Speed 80 80 60 40 40 60 80
Distance 112 300 200 100 400 477 112
Time (sec) 5 14 12 9 36 29 5

→

Ogilvies Hill Climbing Lane 
(Segments 110 - 130) 1700 m project distance Contraflow

Section Speed Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 Minimum 0
Distance 112 300 200 100 400 477 112 Maximum 85
Time (sec) 5 14 12 9 36 29 5 Average Delay 85

→

Denman Road Intersection 
& segment 170 1477 m project distance Offline 

Section Speed Construction Acceleration Speed 
Speed 80 80 60 40 40 60 80
Distance 0 300 200 100 400 477 0
Time (sec) 0 14 12 9 36 29 0

→

Denman Road Intersection 
& segment 170 1477 m project distance Contraflow for intersection

Section Speed Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 Minimum 0
Distance 0 300 200 100 400 477 0 Maximum 83
Time (sec) 0 14 12 9 36 29 0 Average Delay 83

→

Segments 190 & 200 2400 m project distance Contraflow 
Section Speed Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 Minimum 0
Distance 462 300 200 100 400 477 462 Maximum 83
Time (sec) 21 14 12 9 36 29 21 Average Delay 83

→

Buffer

Buffer

Buffer

Buffer

Buffer



Ogilvies Hill Climbing Lane 
(Segments 110 - 130) 1700 m project distance Offline 

Section Speed Construction Acceleration Speed 
Speed 80 80 60 40 40 60 80
Distance 112 300 200 100 400 477 112
Time (sec) 5 14 12 9 36 29 5

→

Ogilvies Hill Climbing Lane 
(Segments 110 - 130) 1700 m project distance Contraflow

Section Speed Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 Minimum 0
Distance 112 300 200 100 400 477 112 Maximum 88
Time (sec) 5 14 12 9 36 29 5 Average Delay 88

→

Denman Road Intersection 
& segment 170 1477 m project distance Offline 

Section Speed Construction Acceleration Speed 
Speed 80 80 60 40 40 60 80
Distance 0 300 200 100 400 477 0
Time (sec) 0 14 12 9 36 29 0

→

Denman Road Intersection 
& segment 170 1477 m project distance Contraflow for intersection

Section Speed Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 Minimum 0
Distance 0 300 200 100 400 477 0 Maximum 86
Time (sec) 0 14 12 9 36 29 0 Average Delay 86

→

Segments 190 & 200 2400 m project distance Contraflow 
Section Speed Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 Minimum 0
Distance 462 300 200 100 400 477 462 Maximum 86
Time (sec) 21 14 12 9 36 29 21 Average Delay 86

→

Buffer

Buffer

Buffer

Buffer

Buffer



Ogilvies Hill Climbing Lane 
(Segments 110 - 130) 1700 m project distance Offline 

Section Speed Construction Acceleration Speed 
Speed 80 80 60 40 40 60 80
Distance 112 300 200 100 400 477 112
Time (sec) 5 14 12 9 36 29 5

→

Ogilvies Hill Climbing Lane 
(Segments 110 - 130) 1700 m project distance Contraflow

Section Speed Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 Minimum 0
Distance 112 300 200 100 400 477 112 Maximum 85
Time (sec) 5 14 12 9 36 29 5 Average Delay 85

→

Denman Road Intersection 
& segment 170 1477 m project distance Offline 

Section Speed Construction Acceleration Speed 
Speed 80 80 60 40 40 60 80
Distance 0 300 200 100 400 477 0
Time (sec) 0 14 12 9 36 29 0

→

Denman Road Intersection 
& segment 170 1477 m project distance Contraflow for intersection

Section Speed Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 Minimum 0
Distance 0 300 200 100 400 477 0 Maximum 83
Time (sec) 0 14 12 9 36 29 0 Average Delay 83

→

Segments 190 & 200 2400 m project distance Contraflow 
Section Speed Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 Minimum 0
Distance 462 300 200 100 400 477 462 Maximum 83
Time (sec) 21 14 12 9 36 29 21 Average Delay 83

→

Buffer

Buffer

Buffer

Buffer

Buffer



Ogilvies Hill Climbing Lane 
(Segments 110 - 130) 1700 m project distance Offline 

Section Speed Construction Acceleration Speed 
Speed 80 80 60 40 40 60 80
Distance 112 300 200 100 400 477 112
Time (sec) 5 14 12 9 36 29 5

→

Ogilvies Hill Climbing Lane 
(Segments 110 - 130) 1700 m project distance Contraflow

Section Speed Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 Minimum 0
Distance 112 300 200 100 400 477 112 Maximum 88
Time (sec) 5 14 12 9 36 29 5 Average Delay 88

→

Denman Road Intersection 
& segment 170 1477 m project distance Offline 

Section Speed Construction Acceleration Speed 
Speed 80 80 60 40 40 60 80
Distance 0 300 200 100 400 477 0
Time (sec) 0 14 12 9 36 29 0

→

Denman Road Intersection 
& segment 170 1477 m project distance Contraflow for intersection

Section Speed Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 Minimum 0
Distance 0 300 200 100 400 477 0 Maximum 86
Time (sec) 0 14 12 9 36 29 0 Average Delay 86

→

Segments 190 & 200 2400 m project distance Contraflow 
Section Speed Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 Minimum 0
Distance 462 300 200 100 400 477 462 Maximum 86
Time (sec) 21 14 12 9 36 29 21 Average Delay 86

→

Buffer

Buffer

Buffer

Buffer

Buffer



Rosemount Road 
Intersection, Segments 240-
260 & HV Parking areas 3300 m project distance Offline

Section Speed Construction Acceleration Speed Construction Acceleration Speed 
Speed 80 80 60 40 40 60 80 80 60 40 40 60 80
Distance 608 300 200 100 400 477 608 300 200 100 400 477 608
Time (sec) 27 14 12 9 36 29 27 14 12 9 36 29 27

→ →

Rosemount Road 
Intersection, Segments 240-
260 & HV Parking areas 3300 m project distance Contraflow 

Section Speed Construction Acceleration Speed Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 80 60 40 40 60 80 Minimum 0
Distance 608 300 200 100 400 477 608 300 200 100 400 477 608 Maximum 83
Time (sec) 27 14 12 9 36 29 27 14 12 9 36 29 27 Average Delay 83

→ →

Segment 107 (Rehab & 
Widening, incl Battery 
Rocks Rest Area) 2200 m project distance Offline

Section Speed Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 Minimum 0
Distance 362 300 200 100 400 477 362 Maximum 82
Time (sec) 16 14 12 9 36 29 16 Average Delay 82

→

Willy Wally HV Rest area 
West Bound 1477 m project distance Contraflow

Section Speed Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 Minimum 0
Distance 0 300 200 100 400 477 0 Maximum 90
Time (sec) 0 14 12 9 36 29 0 Average Delay 90

→

Buffer

Buffer

Buffer

Buffer

Buffer

Buffer



Rosemount Road 
Intersection, Segments 240-
260 & HV Parking areas 3300 m project distance Offline

Section Speed Construction Acceleration Speed Construction Acceleration Speed 
Speed 80 80 60 40 40 60 80 80 60 40 40 60 80
Distance 608 300 200 100 400 477 608 300 200 100 400 477 608
Time (sec) 27 14 12 9 36 29 27 14 12 9 36 29 27

→ →

Rosemount Road 
Intersection, Segments 240-
260 & HV Parking areas 3300 m project distance Contraflow 

Section Speed Construction Acceleration Speed Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 80 60 40 40 60 80 Minimum 0
Distance 608 300 200 100 400 477 608 300 200 100 400 477 608 Maximum 86
Time (sec) 27 14 12 9 36 29 27 14 12 9 36 29 27 Average Delay 86

→ →

Segment 107 (Rehab & 
Widening, incl Battery 
Rocks Rest Area) 2200 m project distance Offline

Section Speed Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 Minimum 0
Distance 362 300 200 100 400 477 362 Maximum 85
Time (sec) 16 14 12 9 36 29 16 Average Delay 85

→

Willy Wally HV Rest area 
West Bound 1477 m project distance Contraflow

Section Speed Buffer Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 Minimum 0
Distance 0 300 200 100 400 477 0 Maximum 121
Time (sec) 0 14 12 9 36 29 0 Average Delay 121

→

Buffer Buffer

Buffer

Buffer Buffer



Rosemount Road 
Intersection, Segments 240-
260 & HV Parking areas 3300 m project distance Offline

Section Speed Construction Acceleration Speed Construction Acceleration Speed 
Speed 80 80 60 40 40 60 80 80 60 40 40 60 80
Distance 608 300 200 100 400 477 608 300 200 100 400 477 608
Time (sec) 27 14 12 9 36 29 27 14 12 9 36 29 27

→ →

Rosemount Road 
Intersection, Segments 240-
260 & HV Parking areas 3300 m project distance Contraflow 

Section Speed Construction Acceleration Speed Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 80 60 40 40 60 80 Minimum 0
Distance 608 300 200 100 400 477 608 300 200 100 400 477 608 Maximum 83
Time (sec) 27 14 12 9 36 29 27 14 12 9 36 29 27 Average Delay 83

→ →

Segment 107 (Rehab & 
Widening, incl Battery 
Rocks Rest Area) 2200 m project distance Offline

Section Speed Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 Minimum 0
Distance 362 300 200 100 400 477 362 Maximum 82
Time (sec) 16 14 12 9 36 29 16 Average Delay 82

→

Willy Wally HV Rest area 
West Bound 1477 m project distance Contraflow

Section Speed Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 Minimum 0
Distance 0 300 200 100 400 477 0 Maximum 104
Time (sec) 0 14 12 9 36 29 0 Average Delay 104

→

Buffer Buffer

Buffer Buffer

Buffer

Buffer



Rosemount Road 
Intersection, Segments 240-
260 & HV Parking areas 3300 m project distance Offline

Section Speed Construction Acceleration Speed Construction Acceleration Speed 
Speed 80 80 60 40 40 60 80 80 60 40 40 60 80
Distance 608 300 200 100 400 477 608 300 200 100 400 477 608
Time (sec) 27 14 12 9 36 29 27 14 12 9 36 29 27

→ →

Rosemount Road 
Intersection, Segments 240-
260 & HV Parking areas 3300 m project distance Contraflow 

Section Speed Construction Acceleration Speed Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 80 60 40 40 60 80 Minimum 0
Distance 608 300 200 100 400 477 608 300 200 100 400 477 608 Maximum 86
Time (sec) 27 14 12 9 36 29 27 14 12 9 36 29 27 Average Delay 86

→ →

Segment 107 (Rehab & 
Widening, incl Battery 
Rocks Rest Area) 2200 m project distance Offline

Section Speed Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 Minimum 0
Distance 362 300 200 100 400 477 362 Maximum 86
Time (sec) 16 14 12 9 36 29 16 Average Delay 86

→

Willy Wally HV Rest area 
West Bound 1477 m project distance Contraflow

Section Speed Construction Acceleration Speed Contraflow Delay 
Speed 80 80 60 40 40 60 80 Minimum 0
Distance 0 300 200 100 400 477 0 Maximum 97
Time (sec) 0 14 12 9 36 29 0 Average Delay 97

→

Buffer

Buffer Buffer

Buffer

Buffer Buffer



 

GHD | Report for Roads & Maritime Services - Golden Highway Road User Delay, 2218855  

Appendix B – Program   

  



ID Task 
Mode

Task Name Duration Start Finish

1 Golden Highway, Delivery schedule 485 days Mon 31/07/17Fri 7/06/19

2 Mudies Creek 18 wks Mon 4/02/19 Fri 7/06/19

3 HW 9 to Putty Road Segments 4-10 265 days Mon 4/06/18 Fri 7/06/19

4 Winery Hill Climbing lane (Segments 10 - 7053 wks Mon 4/06/18 Fri 7/06/19

5 Ogilvies Hill Climbing Lane (Segments 110 –53 wks Mon 4/06/18 Fri 7/06/19

6 Denman Road Intersection & Segment 170 17 wks Mon 8/01/18 Fri 4/05/18

7 Segments 190 and 200  91 days Fri 2/02/18 Fri 8/06/18

8 Rosemount Road intersection, Segments 
240 – 260 and HV Parking areas 

26 wks Mon 7/08/17 Fri 2/02/18

9 Segment 107 14 wks Mon 30/10/17Fri 2/02/18

10 Willy Wally rest area west bound 9 wks Mon 31/07/17 Fri 29/09/17

11 Mt Thorley HV inspection 48 wks Mon 4/06/18 Fri 3/05/19

Golden Highway, Delivery schedule

Mudies Creek

HW 9 to Putty Road Segments 4‐10 

Winery Hill Climbing lane (Segments 10 ‐ 70) 

Ogilvies Hill Climbing Lane (Segments 110 – 130) 

Denman Road Intersection & Segment 170 

Segments 190 and 200  

Rosemount Road intersection, Segments 240 – 260 and HV Parking areas 

Segment 107 

Willy Wally rest area west bound 

Mt Thorley HV inspection 

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun
2018 2019

Task

Split

Milestone

Summary

Project Summary

External Tasks

External Milestone

Inactive Task

Inactive Milestone

Inactive Summary

Manual Task

Duration‐only

Manual Summary Rollup

Manual Summary

Start‐only

Finish‐only

Deadline

Progress

Manual Progress

RMS Golden Highway GHD

Thu 29/06/17  1  22‐18855‐Golden Hwy prelim construction program

Project: Golden Highway
Preliminary Delivery schedule, Thu 29/06/17
Job no. 2218855



GHD | Report for Roads & Maritime Services - Golden Highway Road User Delay, 2218855 

Appendix C – SIDRA Model Outputs 



MOVEMENT SUMMARY
Site: 102 [Denman Road Intersection & segment 170, Segments 190 & 200, Rosemount

Road (240-260)_AM]
New Site
Signals - Fixed Time Isolated    Cycle Time = 208 seconds (User-Given Phase Times)

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID
OD
Mov

Deg.
Satn

Average
Delay

Level of
Service

Prop.
Queued

Effective
Stop Rate

Average
SpeedTotal HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
East: Golden Highway
2 T1 32 17.0 0.125 83.0 LOS F 2.8 22.3 0.91 0.68 20.9
Approach 32 17.0 0.125 83.0 LOS F 2.8 22.3 0.91 0.68 20.9

West: Golden Highway
8 T1 32 17.0 0.125 83.0 LOS F 2.8 22.3 0.91 0.68 20.9
Approach 32 17.0 0.125 83.0 LOS F 2.8 22.3 0.91 0.68 20.9

All Vehicles 63 17.0 0.125 83.0 LOS F 2.8 22.3 0.91 0.68 20.9

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.
Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: GHD SERVICES PTY LTD | Processed: Tuesday, 8 August 2017 4:21:36 PM
Project: N:\AU\Newcastle\Projects\22\18855\Tech\SIDRA Modelling\Golden_Highway - V3Peak.sip7



MOVEMENT SUMMARY
Site: 102 [Denman Road Intersection & segment 170, Segments 190 & 200, Rosemount

Road (240-260)_PM]
New Site
Signals - Fixed Time Isolated    Cycle Time = 208 seconds (User-Given Phase Times)

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID
OD
Mov

Deg.
Satn

Average
Delay

Level of
Service

Prop.
Queued

Effective
Stop Rate

Average
SpeedTotal HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
East: Golden Highway
2 T1 86 17.0 0.341 86.3 LOS F 7.9 63.3 0.95 0.75 20.5
Approach 86 17.0 0.341 86.3 LOS F 7.9 63.3 0.95 0.75 20.5

West: Golden Highway
8 T1 85 17.0 0.337 86.2 LOS F 7.8 62.5 0.94 0.75 20.5
Approach 85 17.0 0.337 86.2 LOS F 7.8 62.5 0.94 0.75 20.5

All Vehicles 172 17.0 0.341 86.3 LOS F 7.9 63.3 0.94 0.75 20.5

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.
Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: GHD SERVICES PTY LTD | Processed: Wednesday, 9 August 2017 9:05:15 AM
Project: N:\AU\Newcastle\Projects\22\18855\Tech\SIDRA Modelling\Golden_Highway - V3Peak.sip7



MOVEMENT SUMMARY
Site: 102 [Mt Thorley_AM]

New Site
Signals - Fixed Time Isolated    Cycle Time = 248 seconds (User-Given Phase Times)

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID
OD
Mov

Deg.
Satn

Average
Delay

Level of
Service

Prop.
Queued

Effective
Stop Rate

Average
SpeedTotal HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
East: Golden Highway
2 T1 248 41.0 0.800 104.2 LOS F 29.2 276.2 1.00 0.89 18.6
Approach 248 41.0 0.800 104.2 LOS F 29.2 276.2 1.00 0.89 18.6

West: Golden Highway
8 T1 95 41.0 0.305 89.7 LOS F 9.7 91.3 0.90 0.73 20.1
Approach 95 41.0 0.305 89.7 LOS F 9.7 91.3 0.90 0.73 20.1

All Vehicles 343 41.0 0.800 100.2 LOS F 29.2 276.2 0.97 0.85 19.0

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.
Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: GHD SERVICES PTY LTD | Processed: Wednesday, 9 August 2017 1:27:58 PM
Project: N:\AU\Newcastle\Projects\22\18855\Tech\SIDRA Modelling\Golden_Highway - V3Peak.sip7



MOVEMENT SUMMARY
Site: 102 [Mt Thorley_PM]

New Site
Signals - Fixed Time Isolated    Cycle Time = 268 seconds (User-Given Phase Times)

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID
OD
Mov

Deg.
Satn

Average
Delay

Level of
Service

Prop.
Queued

Effective
Stop Rate

Average
SpeedTotal HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
East: Golden Highway
2 T1 180 41.0 0.522 97.2 LOS F 20.4 193.4 0.93 0.79 19.3
Approach 180 41.0 0.522 97.2 LOS F 20.4 193.4 0.93 0.79 19.3

West: Golden Highway
8 T1 307 41.0 0.892 121.0 LOS F 41.8 395.9 1.00 0.97 17.2
Approach 307 41.0 0.892 121.0 LOS F 41.8 395.9 1.00 0.97 17.2

All Vehicles 487 41.0 0.892 112.2 LOS F 41.8 395.9 0.98 0.90 17.9

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.
Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: GHD SERVICES PTY LTD | Processed: Wednesday, 9 August 2017 1:07:32 PM
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MOVEMENT SUMMARY
Site: 102 [Mudies creek, HW9 to Putty Road (4-10)_AM]

New Site
Signals - Fixed Time Isolated    Cycle Time = 267 seconds (User-Given Phase Times)

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID
OD
Mov

Deg.
Satn

Average
Delay

Level of
Service

Prop.
Queued

Effective
Stop Rate

Average
SpeedTotal HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
East: Golden Highway
2 T1 588 15.0 0.951 112.0 LOS F 82.7 653.6 1.00 1.00 17.9
Approach 588 15.0 0.951 112.0 LOS F 82.7 653.6 1.00 1.00 17.9

West: Golden Highway
8 T1 119 15.0 0.687 126.9 LOS F 15.2 119.7 1.00 0.81 16.7
Approach 119 15.0 0.687 126.9 LOS F 15.2 119.7 1.00 0.81 16.7

All Vehicles 707 15.0 0.951 114.5 LOS F 82.7 653.6 1.00 0.97 17.7

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.
Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcelik and Associates Pty Ltd | sidrasolutions.com
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MOVEMENT SUMMARY
Site: 102 [Mudies creek, HW9 to Putty Road (4-10)_PM]

New Site
Signals - Fixed Time Isolated    Cycle Time = 230 seconds (User-Given Cycle Time)

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID
OD
Mov

Deg.
Satn

Average
Delay

Level of
Service

Prop.
Queued

Effective
Stop Rate

Average
SpeedTotal HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
East: Golden Highway
2 T1 149 15.0 0.880 122.9 LOS F 18.0 141.9 1.00 0.99 17.0
Approach 149 15.0 0.880 122.9 LOS F 18.0 141.9 1.00 0.99 17.0

West: Golden Highway
8 T1 402 15.0 0.868 93.3 LOS F 45.0 355.1 1.00 0.94 19.7
Approach 402 15.0 0.868 93.3 LOS F 45.0 355.1 1.00 0.94 19.7

All Vehicles 552 15.0 0.880 101.3 LOS F 45.0 355.1 1.00 0.95 18.9

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.
Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
Site: 102 [Segment 107, Willy Wally HV Rest area_AM]

New Site
Signals - Fixed Time Isolated    Cycle Time = 208 seconds (User-Given Phase Times)

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID
OD
Mov

Deg.
Satn

Average
Delay

Level of
Service

Prop.
Queued

Effective
Stop Rate

Average
SpeedTotal HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
East: Golden Highway
2 T1 22 21.0 0.089 82.4 LOS F 1.9 15.9 0.90 0.66 21.0
Approach 22 21.0 0.089 82.4 LOS F 1.9 15.9 0.90 0.66 21.0

West: Golden Highway
8 T1 22 21.0 0.089 82.4 LOS F 1.9 15.9 0.90 0.66 21.0
Approach 22 21.0 0.089 82.4 LOS F 1.9 15.9 0.90 0.66 21.0

All Vehicles 44 21.0 0.089 82.4 LOS F 1.9 15.9 0.90 0.66 21.0

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.
Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
Site: 102 [Segment 107, Willy Wally HV Rest area_PM]

New Site
Signals - Fixed Time Isolated    Cycle Time = 208 seconds (User-Given Phase Times)

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID
OD
Mov

Deg.
Satn

Average
Delay

Level of
Service

Prop.
Queued

Effective
Stop Rate

Average
SpeedTotal HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
East: Golden Highway
2 T1 71 21.0 0.285 85.5 LOS F 6.4 52.8 0.94 0.73 20.6
Approach 71 21.0 0.285 85.5 LOS F 6.4 52.8 0.94 0.73 20.6

West: Golden Highway
8 T1 68 21.0 0.276 85.4 LOS F 6.2 51.1 0.93 0.73 20.6
Approach 68 21.0 0.276 85.4 LOS F 6.2 51.1 0.93 0.73 20.6

All Vehicles 139 21.0 0.285 85.5 LOS F 6.4 52.8 0.93 0.73 20.6

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.
Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
Site: 102 [Winery Hill (10-70), Ogilvies Hill_AM]

New Site
Signals - Fixed Time Isolated    Cycle Time = 208 seconds (User-Given Phase Times)

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID
OD
Mov

Deg.
Satn

Average
Delay

Level of
Service

Prop.
Queued

Effective
Stop Rate

Average
SpeedTotal HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
East: Golden Highway
8 T1 81 14.0 0.314 85.9 LOS F 7.4 57.8 0.94 0.74 20.6
Approach 81 14.0 0.314 85.9 LOS F 7.4 57.8 0.94 0.74 20.6

West: Golden Highway
2 T1 69 14.0 0.269 85.2 LOS F 6.3 49.2 0.93 0.73 20.6
Approach 69 14.0 0.269 85.2 LOS F 6.3 49.2 0.93 0.73 20.6

All Vehicles 151 14.0 0.314 85.5 LOS F 7.4 57.8 0.94 0.74 20.6

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.
Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
Site: 102 [Winery Hill (10-70), Ogilvies Hill_PM]

New Site
Signals - Fixed Time Isolated    Cycle Time = 208 seconds (User-Given Phase Times)

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID
OD
Mov

Deg.
Satn

Average
Delay

Level of
Service

Prop.
Queued

Effective
Stop Rate

Average
SpeedTotal HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
East: Golden Highway
8 T1 111 14.0 0.429 87.6 LOS F 10.3 80.4 0.96 0.77 20.4
Approach 111 14.0 0.429 87.6 LOS F 10.3 80.4 0.96 0.77 20.4

West: Golden Highway
2 T1 120 14.0 0.465 88.1 LOS F 11.2 87.8 0.97 0.78 20.3
Approach 120 14.0 0.465 88.1 LOS F 11.2 87.8 0.97 0.78 20.3

All Vehicles 231 14.0 0.465 87.8 LOS F 11.2 87.8 0.96 0.78 20.3

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.
Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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Executive Summary 
Roads and Maritime Services NSW (Roads and Maritime) proposes to widen about 1.7 kilometres of the Golden 
Highway (HW27) extending through Denman Gap from about 4.7 kilometres west of Saddlers Creek Bridge to 
about 1.2 kilometres east of Duggans Road, at Ogilvies Hill (the proposal). This section of the Golden Highway 
at Ogilvies Hill is a currently a single carriageway with narrow shoulders, non-compliant clear zones and limited 
overtaking opportunities. This results in heavy and oversize vehicles travelling slowly over Ogilvies Hill which 
impacts on average travel speeds and decreases the productivity of the highway.  

This Biodiversity Assessment addresses the Ogilvies Hill proposal separately which is located along the existing 
Golden Highway on Ogilvies Hill 10 kilometres west Bowmans Crossing Bridge to 13 kilometres west Bowmans 
Crossing Bridge (about three kilometres long) in the Muswellbrook Local Government Area. The proposal is 
located in the Sydney Basin bioregion (Thackway & Cresswell 1995) and within the Hunter-central Rivers 
Catchment Management Area (CMA) in the Hunter sub-region. 

An assessment of the proposal area identified one Plant Community Type (PCT) in the proposal area: Grey Box 
- Slaty Box shrub - grass woodland on sandstone slopes of the upper Hunter and Sydney Basin (PCT 1655). 
Vegetation in the study area belonging to this PCT and areas of regrowth Acacia salicina shrubland meet the 
requirements of the NSW Threatened Species Conservation Act 1995 (TSC Act) listed vulnerable ecological 
community Hunter Valley Footslopes Slaty Gum Woodland in the Sydney Basin Bioregion. Areas of PCT 1655, 
derived native grassland and some areas of shrubland (within 100 metres of woodland) also come under the 
Environmental Protection and Biodiversity Conservation Act 1979 (EPBC Act) listed endangered ecological 
community Central Hunter Valley eucalypt forest and woodland.  

The proposal would directly impact about 5.67 hectares of native vegetation, of which up to 5.53 hectares 
comprises the following threatened ecological communities: 

 4.08 hectares of Hunter Valley Footslopes Slaty Gum Woodland – vulnerable under the TSC Act (includes 
0.35 hectares of regrowth Acacia salicina shrubland), and 

 5.53 hectares of Central Hunter Valley eucalypt forest and woodland – critically endangered under the 
EPBC Act (includes 1.59 hectares of derived native grasslands and 0.21 hectares of regrowth Acacia 
salicina shrubland within 100 metres of woodland). A total of 2.41 hectares of this community in ‘moderate / 
good’ condition would be impacted by the proposal. 

No threatened flora species were identified within the study area during field surveys. The Cymbidium 
canaliculatum population in the Hunter Catchment was surveyed for during the field survey but it was not 
located. Suitable host trees for Cymbidium canaliculatum are present in the study area (i.e. Eucalyptus 
moluccana) so the study area is considered to contain potential habitat and therefore the species is considered 
moderately likely to occur. An assessment of significance was conducted for this endangered population and 
deemed the proposal is unlikely to have a significant impact.   

The Speckled Warbler was the only threatened species confirmed by surveys. It was seen foraging on the 
ground in vegetation on both sides of the Golden Highway. Microbats were observed roosting in a box culvert, 
30 metres outside the proposal on the western side of Ogilvies Hill (about Ch70250). They were not able to be 
safely extracted to determine species however based on their head shape and forearm length they were likely 
to be Eastern Bentwing-bats (Miniopterus schreibersii oceansis) and/or Southern Myotis (Myotis macropus). A 
targeted survey for microbats was undertaken at this culvert using a bat call detector to determine the species 
however no calls were recorded at dusk and dawn. (This culvert would not be directly impacted by the 
proposal.) This is the only targeted fauna survey that was undertaken. Based on nearby records and the 
presence of suitable habitat, a total of 18 threatened fauna species including eight microbats and 10 birds are 
considered moderately likely to occur.  

Loss of habitat is a key threatening process listed under the TSC Act. The loss of habitat for threatened fauna 
species would equate to about 4.08 hectares of native vegetation, dominated by woodland (3.72 hectares) and 
some Acacia salicina regrowth shrubland (0.35 hectares). Several hollow-bearing trees were identified within 
the study area, however these are on the outskirts of the potential impact area and may be able to be avoided. 
The clearing of habitat would impact fauna through loss of foraging resources, reduction in habitat size and 
increasing barriers to fauna movement. 
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No state significant or regionally significant biodiversity links occur in the study area however vegetation on 
Denmans Gap around the study area is part of a sparse ridgetop corridor between national parks to the south 
(Putty State Forest, Wollemi National Park, Yengo National Park) with Barrington Tops and Chichester north 
east of Muswellbrook. 

The proposal would result in a range of direct and indirect impacts to biodiversity including habitat 
fragmentation, edge effects, injury and mortality of fauna (including potential for vehicle strike), invasion and 
establishment of weeds, invasion and spread of pathogens and disease, noise, vibration, dust, light and 
contaminant pollution. These impacts would add to a range of cumulative impacts to vegetation, species and 
habitat within the region. A range of mitigation measures would be applied during the construction and 
operational phases of the proposal to reduce the direct and indirect impacts.  

Standard Roads and Maritime biodiversity guidelines and procedures identify a range of mitigation measures to 
be applied, for example managing the vegetation clearing process, re-establishment of native vegetation at the 
end of a proposal, weed management, provision of supplementary fauna habitat (such as nest boxes for 
appropriate species), and installation of erosion and sediment controls as appropriate. 

With regards to biodiversity offsets, the Roads and Maritime Guideline for Biodiversity Offsets (2016) applies. 
The policy provides thresholds for when biodiversity offsets are to be provided for Part 5 projects. This includes 
any clearing of a nationally listed critically endangered ecological community in moderate to good condition.   

About 4.08 hectares of remnant vegetation meeting the description of the vulnerable TSC Act Hunter Valley 
Footslopes Slaty Gum Woodland in the Sydney Basin Bioregion would be removed by the proposal. This does 
not trigger the need for offsets as it is not listed as a critically endangered ecological communities (CEEC). 
However, this woodland vegetation also applies to the EPBC Act listed endangered Central Hunter Valley 
eucalypt forest and woodland ecological community. A total of 2.41 hectares of this CEEC in ‘Moderate / Good’ 
condition would be impacted by the proposal and will require offsetting.  
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Important note about your report 

In preparing this report, Jacobs has relied upon, and presumed accurate, any information (or confirmation of the 
absence thereof) provided by the Client and/or from other sources. Except as otherwise stated in the report, 
Jacobs has not attempted to verify the accuracy or completeness of any such information. If the information is 
subsequently determined to be false, inaccurate or incomplete then it is possible that our observations and 
conclusions as expressed in this report may change. 

Jacobs derived the data in this report from information sourced from the Client (if any) and/or available in the 
public domain at the time or times outlined in this report. The passage of time, manifestation of latent conditions 
or impacts of future events may require further examination of the Proposal and subsequent data analysis, and 
re-evaluation of the data, findings, observations and conclusions expressed in this report. Jacobs has prepared 
this report in accordance with the usual care and thoroughness of the consulting profession, for the sole 
purpose described above and by reference to applicable standards, guidelines, procedures and practices at the 
date of issue of this report. For the reasons outlined above, however, no other warranty or guarantee, whether 
expressed or implied, is made as to the data, observations and findings expressed in this report, to the extent 
permitted by law. 

This report should be read in full and no excerpts are to be taken as representative of the findings. No 
responsibility is accepted by Jacobs for use of any part of this report in any other context. 

This report has been prepared on behalf of, and for the exclusive use of, Jacobs’s Client, and is subject to, and 
issued in accordance with, the provisions of the contract between Jacobs and the Client. Jacobs accepts no 
liability or responsibility whatsoever for, or in respect of, any use of, or reliance upon, this report by any third 
party
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1. Introduction
1.1 Proposal background 

Roads and Maritime Services NSW (Roads and Maritime) proposes to widen about 1.7 kilometres of the Golden 
Highway (HW27) extending through Denman Gap from about 4.7 kilometres west of Saddlers Creek Bridge to 
about 1.2 kilometres east of Duggans Road, at Ogilvies Hill (the proposal). This section of the Golden Highway 
at Ogilvies Hill is a currently a single carriageway with narrow shoulders, non-compliant clear zones and limited 
overtaking opportunities. This results in heavy and oversize vehicles travelling slowly over Ogilvies Hill which 
impacts on average travel speeds and decreases the productivity of the highway.  

The proposal forms part of the Golden Highway Corridor Strategy (Transport for NSW, 2016) to provide an 
efficient and sustainable corridor that caters for increasing growth and improves safety along the Golden 
Highway corridor. The Golden Highway carries substantial freight volumes servicing the surrounding mining and 
agricultural activities. The aim of the proposal is to provide overtaking lanes to improve road safety and freight 
efficiency. 

This Biodiversity Assessment addresses the Ogilvies Hill proposal separately which is located along the existing 
Golden Highway on Ogilvies Hill 10 kilometres west Bowmans Crossing Bridge to 13 kilometres west Bowmans 
Crossing Bridge (about three kilometres long) in the Muswellbrook Local Government Area (location shown in 
Figure 1-1). The proposal is located in the Sydney Basin bioregion (Thackway & Cresswell 1995) and within the 
Hunter-central Rivers Catchment Management Area (CMA) in the Hunter sub-region.  

The proposal is located about 110 kilometres west of the Newcastle central business district (refer to Figure 
1.1). 

1.2 The proposal 

Key features of the proposal would include: 

• Provision of a 1.3 kilometre long westbound climbing lane

• Provision of 1.0 kilometre long eastbound climbing lane

• Road widening to provide 3.5 metre wide lanes and two metre shoulders

• Earth works to allow for additional climbing lanes and widening existing lanes formation

• Provision of three metre wide shoulders for 30 metres on the approach either side of property accesses

• Culvert extension or replacement including scour protection

• Provision of new roadside drainage comprising table drains and concrete dish drains

• Provision of new or rehabilitated pavement along the length of the proposal

• Installation of safety barriers along the eastbound and westbound lanes where required

• Property acquisitions where required

• Installation of up to five construction sediment basins

• Four temporary construction ancillary facilities, including construction compounds, construction stockpiles 
sites and erosion and sedimentation measures. 

The following areas are discussed throughout the report and are defined as: 

• Proposal area: would be acquired for the proposal and includes the area that would be directly and
indirectly impacted by construction activities that are located within the construction footprint. Not all
vegetation within in this footprint would be removed as plant and machinery would manoeuvre around
native vegetation where possible. The proposal area is shown in Figure 1-2.

• Potential impact area (Construction footprint as per the REF): is the area which would be directly impacted
by the proposal. This area comprises the limits of the current 100 percent concept design with an additional
10 metre buffer to allow for a small contingency surrounding the proposal for construction activities. It also
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includes the total proposal footprint, ancillary sites, and any other areas that would be temporarily disturbed 
during construction. 

 Study area: This is the proposal area that was investigated during the field surveys. 

 Locality: This is taken to be a 10 kilometre radius surrounding the proposal. 

1.3 Legislative context 
A Review of Environmental Factors (REF) is prepared to satisfy Roads and Maritime Services duties under 
s.111 of the EP&A Act to “examine and take into account to the fullest extent possible all matters affecting or 
likely to affect the environment by reason of that activity” and s.112 in making decisions on the likely 
significance of any environmental impacts. This biodiversity impact assessment forms part of the REF being 
prepared for the Golden Highway - Ogilvies Hill proposal, and assesses the biodiversity impacts of the proposal 
to meet the requirements of the EP&A Act. 
 
Under s.111 of the EP&A Act, Roads and Maritime Services must consider the effect of an activity on: 

 any conservation agreement entered into under the National Parks and Wildlife Act 1974 (NP&W Act) 

 any plan of management adopted under the NP&W Act for the conservation area to which the agreement 
relates,  

 any joint management agreement entered into under the Threatened Species Conservation Act 1995 (TSC 
Act)  

 any BioBanking agreement entered into under Part 7A of the TSC Act  

 any wilderness area (within the meaning of the Wilderness Act 1987) in the locality  

 critical habitat 

 threatened species, populations and ecological communities, and their habitats and whether there is likely 
to be a significant effect 

 any other protected fauna or protected native plants within the meaning of the NP&W Act. 

Sections 5A and 5C of the EP&A Act require that the significance of the impact on threatened species, 
populations and endangered ecological communities listed under the TSC Act or Fisheries Management Act 
1994 (FM Act) is assessed using a seven-part test. Where a significant impact is likely to occur, a species 
impact statement (SIS) must be prepared in accordance with the Director-General’s requirements.  
 
In September 2015, a “strategic assessment” approval was granted by the Federal Minister in accordance with 
the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act).  The approval applies to 
Roads and Maritime activities being assessed under Part 5 of the EP&A Act with respect to potential impacts on 
nationally listed threatened species, ecological communities and migratory species.   
 
As a result, Roads and Maritime proposals assessed via an REF: 

 must address and consider potential impacts on nationally listed threatened species, populations, 
ecological communities and migratory species, including application of the “avoid, minimise, mitigate and 
offset” hierarchy 

 do not require referral to the Federal Department of the Environment for these matters, even if the activity 
is likely to have a significant impact. 

 
Roads and Maritime must consider impacts to nationally listed threatened species, ecological communities and 
migratory species as part of the approval process under the strategic assessment. To assist with this, 
assessments are required in accordance with the Matters of National Environmental Significance: Significant 
impact guidelines 1.1. Environment Protection and Biodiversity Conservation Act 1999 (DoE 2013). 
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2. Methodology 
2.1 Personnel 

Field surveys were conducted on 5, 9 and 10 August 2016 by experienced ecologists licensed to conduct field 
surveys under the NPW Act (Scientific Research Permit SL100044). Ethical approval to conduct fauna surveys 
was obtained from by the Department of Primary Industries Animal Care and Ethics Committee (Animal 
Research Authority (09/1895). The qualifications and role of personnel involved in the field assessments are 
provided in Table 2.1. 

Table 2-1 Qualifications and role of key personnel 

Personnel Qualifications Project tasks 

Chris Thomson 
BAppSc; GradCertNatRes, 
Accredited Biobanking Assessor 

Technical lead, Fauna/flora survey and habitat 
assessment 

Lukas Clews  
MScStud; DipCons&LandMgmt; 
GradCertAppSc; BSc; Accredited 
Biobanking Assessor 

Senior botanist; flora surveys, vegetation mapping 

Brenton Hays BEnvSc&Mgmt 
Fauna/flora survey and habitat assessment, 
reporting 

2.2 Background research 

Background research was undertaken to identify records of Commonwealth and State listed: 

 Threatened and protected terrestrial and aquatic flora and fauna species and their habitat, 

 Endangered populations, 

 Threatened ecological communities, 

 Important habitat for migratory species, and 

 Critical habitats.  

Searches were conducted within a 10 kilometre radius of the proposal and included the following: 

 NSW Office of Environment and Heritage (OEH) BioNet Vegetation Classification: 
http://www.environment.nsw.gov.au/NSWVCA20PRapp/default.aspx   

 The federal Bureau of Meteorology’s Atlas of Groundwater Dependent Ecosystems (GDE) (Bureau of 
Meteorology 2016) 

 DPI’s database for aquatic species and ecological communities (Department of Primary Industries 2016a) 

 BioNet - the website for the Atlas of NSW Wildlife and OEH BioBanking Threatened Species Profile 
Database: http://www.bionet.nsw.gov.au/  

 The federal Department of Environment’s Protected Matters Search Tool: 
http://environment.gov.au/erin/ert/epbc/index.html  

 Department of Environment’s directory of important wetlands: http://www.environment.gov.au/cgi-
bin/wetlands/search.pl?smode=DOIW  

 Department of Planning’s SEPP 14 wetlands spatial data: http://www.planning.nsw.gov.au/spatial-data-
download  

 NSW Department of Primary Industries (DPI) Fisheries Fish Records Viewer: 
http://www.dpi.nsw.gov.au/fisheries/species-protection/records/viewer  
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 Critical habitat register available on the OEH website at: 
http://www.environment.nsw.gov.au/criticalhabitat/CriticalHabitatProtectionByDoctype.htm 

 Available regional vegetation mapping including The Vegetation of the Central Hunter Valley, New South 
Wales (Peake, 2006) 

 Hunter Coalfield Regional 1:100 000 Geology Map (Glen and Beckett 1993) 

 Soil Landscapes of the Singleton 1:250,000 (Kovac and Lawrie 1991) 

 DPI Noxious Weed listings (Department of Primary Industries 2016c). 

2.3 Habitat assessment 

The database searches focused on identifying and listing the threatened flora and fauna species, populations 
and ecological communities previously recorded within the locality. Following collation of these data a ‘likelihood 
of occurrence’ assessment was prepared with reference to the broad habitats contained within the study area 
(see Appendix B). This was further refined following field surveys and assessment of the habitat present and 
habitat quality. The likelihood of occurrence was classified according to the criteria described in Table 2.2. 

Species were considered likely to occur where 

 The geographic distribution of the species is known or predicted to include the IBRA sub-region in which 
the proposal is located, and 

 The proposal area contains habitat features or components associated with the species or 

 Past surveys undertaken at the proposal area indicate that the species is present or likely to occur. 

The habitat assessment identified the species that were to be targeted by survey, details of the preferred habitat 
of each species was determined through review of the habitat profile for each species from the Threatened 
Species Profile Database (http://www.environment.nsw.gov.au/threatenedSpeciesApp/) in addition to other 
published literature. 

Species with a high or moderate likelihood of occurrence were subject to assessments of significance under the 
TSC Act and/or EPBC Act as appropriate. A low likelihood of occurrence does not mean that the particular 
species would not occur in the study area, but that there is a low likelihood based on the habitat that is present. 

Table 2-2 Likelihood of occurrence includes one or more of the following criteria 

Likelihood of 
Occurrence 

Criteria 

Unlikely Species not recorded during field surveys and fit one or more of the following criteria: 
 Species highly restricted to certain geographical areas not within the study area 
 Species with specific habitat requirements that are not present in the study area. 

Low Species not recorded during field surveys and fit one or more of the following criteria: 
 Have not been recorded previously in the study area/locality and for which the study area is 

beyond the current distribution range 
 Have been recorded sporadically in the locality in the past but are considered a low 

likelihood to use the study area as habitat due to the absence of any high quality habitat 
features upon which the species depends 

 Use specific habitats or resources not present in the study area 
 Are flora species that were specifically targeted by seasonal surveys and not recorded. 
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Likelihood of 
Occurrence 

Criteria 

Moderate Species not recorded during the field surveys that fit one or more of the following criteria: 
 Have frequently been recorded in the study area/locality and are known to be present in the 

locality 
 Use specific habitats or resources that are present in the study area (e.g. for foraging or 

roosting/breeding) 
 Species that are unlikely to maintain sedentary populations however may seasonally use 

resources within the study area opportunistically or during migration if the habitat is good 
quality 

 Are flora species that were not targeted by seasonal surveys but have suitable habitat in 
the study area. 

High Species recorded during the field surveys or species not recorded that fit one or more of the 
following criteria: 
 Have frequently been recorded previously in the study area/surrounds 
 Use habitat types or resources that are present in the study area and/or the habitats in the 

study area are in good condition 
 Are known or likely to maintain resident populations in the study area 
 Are known or likely to visit the site during regular seasonal movements or migration due to 

the presence of high quality habitats. 

Present A species recorded in the study area during the field surveys. 

2.4 Field survey 

2.4.1 Vegetation surveys  

A combination of aerial photograph interpretation, regional vegetation mapping (Peake, 2006), and elevation 
data was used to stratify the vegetation and habitats in the study area. The stratification of vegetation map units 
was based on a number of factors including the vegetation structure, dominant species, soil types, and 
landscape position and disturbance history. The location and number of sampling sites used in the field survey 
was determined according to the extent and condition of each vegetation type present to ensure adequate 
representation.  

The flora survey aimed to provide baseline data for the presence of threatened plant species, populations and 
ecological communities to provide a basis for the prediction of impacts. It comprised the following steps: 

 A thorough review of the regional vegetation spatial data and threatened species records to gain an 
appreciation of the diversity of flora including threatened species that could potentially occur in the study 
area 

 Stratified sampling techniques to classify and map vegetation communities, threatened species habitat, 
and develop an inventory of flora species specific to each vegetation association 

 Targeted searches for threatened flora species in areas of suitable habitat. Targeted surveys were only 
undertaken for Cymbidium canaliculatum as it is the only species able to be confidently identified during 
winter. Due to the small areas of available habitat, survey technique included visual searches of all tree 
canopies.  

Plot/transect sampling 

A plot-based full floristic survey was conducted consistent with the approach used in the Framework for 
Biodiversity Assessment (OEH 2014) and the BioBanking Assessment Methodology (BBAM). This method was 
applied in conjunction with general traverses of the entire study area (both sides of the highway) and a series of 
rapid assessment points to record dominant species and habitat condition and search for threatened species. 
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Given the area of vegetation in the study area comprises three vegetation zones that are each less than three 
hectares, the BBAM indicates that the minimum number of plots required per zone area is one to two depending 
on condition of the vegetation. Accordingly, five plots were sampled. Overall survey effort is summarised in 
Section 4.3.2. The BBAM plot/transect survey was undertaken on the 9th and 10th of August 2016 with rapid 
surveys undertaken on the 5th August.  

Small fragmented and degraded patches of two plant community strata were identified overlapping the road 
reserve and immediately adjoining areas.  Quantitative data on plant species richness and abundance, and 
habitat attributes, were collected from five plots sampled within both of these vegetation associations.  Data 
collected within each plot/transect included: 

 Native species richness (measured in a 20 x 20 metre quadrat) 

 Native overstorey cover (measured along a 50 metre line transect) 

 Native midstorey cover (measured along a 50 metre line transect) 

 Native ground cover (grasses) (measured along a 50 metre line transect) 

 Native ground cover (shrubs) (measured along a 50 metre line transect) 

 Native ground cover (other) (measured along a 50 metre line transect) 

 Exotic plant cover (measured along a 50 metre line transect) 

 Number of trees with hollows (estimated by counting the number of trees with hollows visible from the 
ground in the 50 x 20 metre plot) 

 Proportion of over-storey species occurring as regeneration (assessed across the entire vegetation zone) 

 Total length of fallen logs (the total length of woody material greater than 10 centimetres in diameter within 
the 50 x 20 metre plot). 

To determine vegetation type and quality, the vegetation was aligned to a Plant Community Type (PCT) as 
defined under the NSW Native Vegetation Information System (VIS) V 2.1 and compared to the published 
quality benchmarks. Where the collection of quantitative data was not possible (e.g. where a vegetation patch 
was too small, very disturbed, or a derived form such as a shrubland), qualitative information was gathered on 
the vegetation and habitats. A summary of the survey effort undertaken in the study area for this assessment is 
provided in Table 2.3. 

Table 2-3 Summary of vegetation survey effort 

Survey method PCT / vegetation zone Area Minimum no. 
transects/plots 
required 

Survey 
effort 
completed 

BBAM 2014 
vegetation 
condition 
plot/transects 

Grey Box - Slaty Box shrub - grass woodland 
on sandstone slopes of the upper Hunter and 
Sydney Basin (PCT 1655) – Moderate / Good 

 
2.6 ha 
 
 

1 transect/plot per 2 
ha (total 2) 

2 plots 

Grey Box - Slaty Box shrub - grass woodland 
on sandstone slopes of the upper Hunter and 
Sydney Basin (PCT 1655) – Poor 

1.8 ha 1 transect/plot as 
vegetation is in low 
condition 

2 plots 

Grey Box - Slaty Box shrub - grass woodland 
on sandstone slopes of the upper Hunter and 
Sydney Basin (PCT 1655) – Derived native 
grassland 

1.2 ha 
 
 
 
 

1 transect/plot as 
vegetation is in low 
condition 

1 plot 
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Transects and traverses 

Transect sampling was used to identify the location of vegetation community types and boundaries. The length 
of the study area was traversed by vehicle and by foot. Areas of interest directly adjacent to the study area were 
also investigated where possible. Traverses of the study area were undertaken over three days with a rapid 
assessment undertaken on 5 August 2016 to identify PCTs and vegetation zones and detailed floristic surveys 
were completed on the 9 and 10 of August 2016. 

Transects and traverses were undertaken throughout the study area to record flora species (Appendix B), 
identify plant community types, complete searches for threatened species, and determine potential impacts from 
clearing. The location of any significant habitat features was also recorded. The location of any threatened 
species, vegetation community boundaries, and any other ecological factors were recorded with a Geographic 
Positioning System (GPS). 

Digital mapping of vegetation communities was conducted using ArcGIS® software. A combination of field data, 
aerial photograph interpretation and biophysical data such as elevation and soil type were used to delineate 
community boundaries. Description of PCTs was based on their structure and dominant species as outlined in 
the VIS. 

Habitat condition assessment 

A vegetation and habitat condition assessment was conducted using the BBAM 2014. The assessment aimed 
to provide a measure of habitat condition for each of the vegetation types affected by the proposal and identify 
the floristic diversity, structure of the vegetation, the type and distribution of plant communities present as well 
as the density of fauna habitat features in the study area. The location of condition assessment plots is shown in 
Figure 2.1. 

Threatened Ecological Community assessment 

Identification of threatened ecological communities (TECs) as listed under the TSC Act and EPBC Act was 
undertaken using final determinations from the NSW Scientific Committee and approved conservation advice 
from the Commonwealth Threatened Species Scientific Committee. The TECs of interest to this assessment 
included: 

 Central Hunter Grey Box-Ironbark Woodland in the New South Wales North Coast and Sydney Basin 
Bioregions (endangered ecological community – TSC Act) 

 Hunter Valley Footslopes Slaty Gum Woodland in the Sydney Basin Bioregion (vulnerable ecological 
community – TSC Act) 

 Central Hunter Valley eucalypt forest and woodland (critically endangered ecological community – EPBC 
Act). 

Condition thresholds are not provided for TSC Act listed TECs. Condition thresholds for the EPBC Act listed 
Central Hunter Valley eucalypt forest and woodland are provided by the Commonwealth Threatened Species 
Scientific Committee (Threatened Species Scientific Commitee 2015) and were applied in the field, these are 
discussed further in Section 3.8.1. 

The area of each vegetation patch, and distance between canopy trees, was determined during the field survey 
and refined using ArcView software using the best available aerial photography. The cover of perennial 
understorey species was determined from the BBAM plots/transect data as specified above. The survey was 
undertaken in August (late winter) so the groundcover was not in the optimal condition for survey and the results 
of native perennial understorey presented in this report should be considered in regard to the season. It is likely 
that native perennial understorey occupies a greater proportion of plots than the results in this report indicate.  

  



Ogilvies Hill Biodiversity Assessment Report 

 

A 11 

2.4.2 Fauna field survey 

The fauna survey and habitat assessment was targeted within the road reserve. The survey method included 
rapid habitat assessment at multiple sites, searches for evidence of threatened fauna, and opportunistically 
recording fauna species active at the time of the survey.   

Habitat assessment 

Habitat assessment data were collected at each vegetation survey location within the study area (Figure 2.1). 
Details of the habitat type and condition were noted and included:  

 Type and structure of the vegetation, including an assessment of the ‘naturalness’ in terms of the presence 
of native remnant vegetation or planted and regrowth areas 

 Dominant flora species and a subjective assessment of the floristic diversity at different structural layers, 
flowering and fruiting resources 

 Tree species and proportion of each species 

 Presence of significant keystone species and critical habitat elements for threatened fauna 

 Disturbance regimes including the presence key threatening processes such invasion of exotic perennial 
grasses and exotic vines and scramblers 

 The presence of tree hollows, standing dead trees (stags) rock outcrops and boulders, and hollow logs 
providing potential shelter for hollow-dependent fauna 

 The structure or the habitat in terms of complexity and presence of shelter and food resources for fauna, in 
particular threatened species 

 Presence and condition of wet areas where present 

 Size of remnant patches and extent of connectivity to habitats outside the road reserve. 

The habitat quality data were used in combination with the opportunistic fauna survey to identify the 
conservation value of the habitats for fauna, and likelihood of threatened fauna species occurring or using the 
habitats present on occasion. The occurrence of specific habitat features appropriate for threatened fauna 
species known or potentially occurring at site was evaluated as part of the habitat assessment. Features known 
to be used were identified such as hollow-bearing trees, aquatic habitat, specific food plant species, leaf litter, 
logs, and artificial structures suitable for roosting or denning purposes.  

No targeted fauna survey techniques such as mammal trapping, bat (Anabat) surveys, spotlighting, frog surveys 
or call playback, were undertaken. Due to the disturbed nature of the roadside vegetation, the narrow width of 
road reserve being assessed and the relatively narrow scope of the proposal, these specific and targeted fauna 
survey techniques were not feasible. To address this limitation, the potential for threatened fauna species to 
occur was determined through habitat assessment. The exception to this and due to the detection of microbats 
within a culvert during the survey, was the addition of a bat call device (Anabat call detector) which was 
specifically deployed in attempt to identify the bat species using the culvert. The bat call detector was placed 
outside the northern side of the culvert, approximately 5 metres away so that bats could be recorded leaving or 
entering the culvert. 

The location and type of all culverts within the study area were identified prior to field surveys. Larger culverts 
(>1200 mm) were examined for roosting microbats and evidence of recent use. Smaller culverts <1200 mm 
were inspected at the entrance to about 1-2 metres inside the structure where possible.  

General fauna survey 

Surveys for fauna were opportunistic and involved identified of all species when encountered during site 
activities, including the vegetation survey. This also included recording evidence of fauna presence, such as 
tracks, scats, bones, feathers and searching species microhabitats including turning rocks, logs and scrap metal 
when encountered. A total of 32 hours was spent on the site by two ecologists. 
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Additional survey of ancillary areas 

Following completion of the flora and fauna surveys, up to 8 potential sites were identified as options for use 
during construction as a compound/ancillary site. This required an additional inspection of all sites by an 
ecologist which was completed on the 7 June 2017. From this inspection three sites were found to be located in 
cleared grazing land dominated by exotic pasture grasses and weeds with a low diversity of native grasses. 
None of these sites was consistent with a derived native grassland community or native PCT and were 
recommended for use. 

2.5 Limitations 

The list of flora and fauna species recorded from this study should not be seen to be fully comprehensive, but 
rather an indication of the species present at the time of the survey. A period of several seasons or years is 
needed to identify all the species present in an area, especially as some species are only apparent at certain 
times of the year (e.g. orchids, annual herbs and grasses, or migratory birds). Some species require specific 
weather conditions for optimum detection (e.g. frogs). The conclusions of this report are therefore based upon 
available data and the field surveys and are therefore merely indicative of the environmental condition of the site 
at the time of the survey. It should be recognised that site conditions, including the presence of threatened 
species, could change with time. To address this limitation, a precautionary approach has been used which 
aimed to identify the presence and suitability of the habitat for threatened species.  

A precautionary approach was used concerning identifying the presence of suitable habitat for where there is 
insufficient evidence to discount the presence of the species due to seasonal limitations or other constraints.  

The methods used and time spent surveying much of the vegetation on private properties around the Golden 
Highway road corridor was limited. Private property was not accessed therefore assessment of vegetation and 
fauna habitat within these areas is largely based on what could be seen from the road corridor and available 
existing information.  
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3. Existing environment 
The study area is located within the Hunter sub-region of the Sydney Basin Bioregion as defined by Thackway 
and Cresswell (1995). The majority of the study area is located with the Central Hunter Foothills Mitchell 
Landscape as mapped by the NSW National Parks and Wildlife Service (2002) and described by the NSW 
Department of Environment and Climate Change (2008a). A brief summary of the characteristic geology, 
landforms, soils and vegetation of the Hunter sub-region (as it applies to the study area) is provided below with 
reference to Morgan (2001).  

The landscape is predominantly rolling hills, wide valleys, with a meandering river system on a wide flood plain. 
River terraces are evident, the highest with silicified gravels and numerous small swamps are evident in the 
upper reaches of the catchment. Geology is dominated by Permian Sedimentary rocks, which include the 
Singleton Coal measures, shale, tuffs, sandstone and conglomerate, with some lava beds in the oldest portion 
of the sequence. Quaternary sediments are located along the channels and in the immediate surrounds of the 
Hunter, Pages and Goulburn rivers; and many other streams and rivers (Peake 2006). Soil landscapes are 
represented by a variety of harsh texture contrast soils on slopes and deep sandy loam alluvium on the valley 
floors. Vegetation in the upper hunter is characterised by forest and open woodland of White Box, Forest Red 
Gum, Narrow-leaved Ironbark, Grey Box, Grey Gum, Spotted Gum, Rough-barked Apple and extensive of 
stands of Swamp Oak in upper reaches and foothills. River Oak and River Red Gum are characteristic of 
vegetation along the streams. 

Ogilvie’s Hill is underlain by the Late Permian age Wollombi Coal Measures. These are primarily sub-
horizontally bedded sedimentary strata comprising interbedded coal seams, claystones, tuffs, siltstones, 
sandstones and conglomerates. Available soil landscape mapping suggests that shallow soils comprising 
residual and colluvial shallow loams and sands are present at the upper ridgeline within the Ogilvies Hill 
upgrade section, with brown solodic soils on the lower slopes. Sandy earths and possible siliceous sands may 
be observed within drainage lines on the lower slopes. 

3.1 Plant community types 

The vegetation in and surrounding the study area is mapped by Peake (2006) as Central Hunter Box – Ironbark 
Woodland (Map Unit 10). Peake (2006) identifies that Denman Gap (i.e. the area of Ogilvie’s Hill where the 
Golden Highway crosses) contains a variant of Central Hunter Box – Ironbark Woodland identified as the 
‘Denman Gap slaty box variant’ which is dominated by Eucalyptus dawsonii. 

The detailed floristic plots undertaken in the study area during the field survey allowed for quantitative analysis 
of the vegetation within the study area at Ogilvie’s Hill against published descriptions of Plant Community Types 
(PCTs) in the NSW Vegetation Information System (VIS) database and final determinations of threatened 
ecological communities published by the NSW Scientific Committee and the Commonwealth Threatened 
Species Scientific Committee. The results of the data analysis suggest there is one PCT within the study area: 
Grey Box - Slaty Box shrub - grass woodland on sandstone slopes of the upper Hunter and Sydney Basin (PCT 
1655).  

Within the study area this PCT is a eucalypt woodland to forest with a shrubby understorey. It is characterised 
by a canopy of Eucalyptus moluccana and Eucalyptus dawsonii with a sparse to moderately dense tree layer 
with Acacia salicina common in the lower small tree layer. Only occasional Allocasuarina luehmannii and 
Brachychiton populneus subsp. populneus trees were present and these species are not a dominant component 
of the vegetation. A moderately dense to dense shrub layer dominated by Olearia elliptica subsp. elliptica, 
Acacia cultriformis, Psydrax odorata, Notelaea microcarpa var. microcarpa, Dodonaea viscosa subsp. cuneata, 
Acacia decora, Myoporum montanum and Solanum brownii is present. The groundcover is composed of 
Dichondra repens, Lomandra multiflora subsp. multiflora, Aristida spp., Brunoniella australis, Cymbopogon 
refractus, Desmodium brachypodum, and the sub-shrub Sida corrugata. The PCTs within the study area are 
shown on Figure 3-2. 

The dominant species within the native vegetation in the study area closely matches the description of the Grey 
Box - Slaty Box shrub - grass woodland on sandstone slopes of the upper Hunter and Sydney Basin (PCT 
1655). This PCT occurs in varying levels of condition within the study area from high quality examples to highly 
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disturbed roadside remnants dominated by weeds in the understorey and areas of regrowth shrubs. The 
following condition categories were identified within the study area: 

1) Moderate / Good condition – This vegetation zone had a dominance of native species in all structural 
layers including the ground layer but possessed a low to moderate abundance and cover of exotic species 
in the ground layer. Examples of this moderate / good condition vegetation outside of the road reserve on 
private property are heavily grazed but appear to be dominated by native species. 

2) Poor condition – This vegetation is in poor condition as evidenced by a lack of habitat attributes (i.e. few to 
no hollow bearing trees, little woody debris in the ground layer, little to no canopy species regeneration), 
missing structural layers, and dominance of exotic grass species (i.e. Panicum maximum, Chloris gayana, 
and Eragrostis curvula) in the ground layer. 

3) Regrowth Acacia salicina shrubland (Poor condition) – This vegetation has been previously cleared and is 
characterised by regrowth stands of Acacia salicina occasionally with other species including Brachychiton 
populneus subsp. populneus along the Golden Highway. 

4) Derived native grassland (Poor condition) – This vegetation occurs where the canopy of PCT 1655 has 
been historically removed leaving only the native ground layer and regenerating shrubs. This results in a 
grassland structure to the vegetation which would not have occurred without human intervention.  

The absence of any ironbark trees (i.e. Eucalyptus crebra) and only occasional occurrence of Allocasuarina 
luehmannii and Brachychiton populneus subsp. populneus trees indicates that the vegetation within the study 
area does not closely match the descriptions for other PCTs known from the area including: 

 Narrow-leaved Ironbark - Bull Oak - Grey Box shrub - grass open forest of the central and lower Hunter 

 Narrow-leaved Ironbark - Grey Box grassy woodland of the central and upper Hunter 

 Bull Oak grassy woodland of the central Hunter Valley. 

Vegetation condition 

The condition vegetation within the study area was assessed from the transect / plot data, which are presented 
in Table 3.1 and compared with benchmark data for PCT 1655. No quantitative data was collected from the 
areas of Acacia salicina shrubland as the areas were either too small or did not possess sufficient vegetation for 
a plot/transect to be undertaken. 

All areas of vegetation within the study area are recovering from past disturbance and/or suffering from ongoing 
disturbances associated with adjoining agriculture and ongoing maintenance of vegetation within the road 
reserve. There is also evidence of bushfire. Overall, native species richness was lower than the benchmark for 
PCT 1655 across all plots with the exception of Plot 1 which was undertaken in the highest quality vegetation. 
Native species richness and percentage cover of native species in the ground layer is likely to have been lower 
during the survey period than what is actually present as the survey was undertaken in August (late winter) 
when many annual species would not be present. Many grass species lacked flower and seed heads so 
identification was difficult and it is likely that some species were not able to be identified due to the late winter 
timing of the survey. 

Native overstorey cover is below benchmark in Plot 3 as this is the derived native grassland. Native overstorey 
cover is also below benchmark in Plot 2 and Plot 4 which were located in narrow strips of roadside vegetation. 
Native midstorey cover is highly variable between plots and reflects the differing levels of disturbance currently 
exhibited in the vegetation (only Plot 2 and Plot 5 are within benchmark levels for native midstorey cover). 
Native grass cover is within benchmark levels in Plot 4 but exceeds the benchmarks in all other plots apart from 
Plot 5 which did not have any native grass cover along the transect (suggesting this site is in poor condition). All 
plots lacked benchmark levels of native groundcover shrubs with the exception of Plot 5 which had benchmark 
levels of cover due to the presence of Sida corrugata amongst the exotic grasses. Native groundcover other 
(herbs, forbs, sedges, ferns, etc.) were within benchmark levels in all plots apart from Plot 5 where none were 
recorded and Plot 2 where the benchmark levels of cover were exceeded. As the vegetation is generally 
disturbed most plots lacked hollow-bearing trees apart from Plot 2. Length of fallen logs was below benchmark 
levels in all plots. 
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The widely varying nature of the vegetation and habitat attributes collected in each plot illustrate the varying 
vegetation composition, the varying levels of disturbance that have occurred in the study area, and the varying 
ages of the vegetation. 

Table 3-1 Scores from vegetation and habitat condition assessment plots 

Variable / attribute Benchmark 
(PCT 1655) Plot 1 Plot 2 Plot 3 Plot 4 Plot 5 

Native plant species richness 25 37 21 16 15 7 
Native over storey cover min 20 

27.5 15.5 0.5 12.5 25.5 
Native over storey cover max 50 
Native mid storey cover min 10 

9 22 2.6 6 16.5 
Native mid storey cover max 60 
Native ground cover grass min 5 

40 32 30 10 0 
Native ground cover grass max 15 
Native ground cover shrubs min 5 

2 2 0 0 10 
Native ground cover shrubs max 10 
Native ground cover other min 5 

10 20 12 8 0 
Native ground cover other max 15 
Number of trees with hollows 0.8 0 2 0 0 0 
Total length of fallen logs 66 15 19 23 0 19 

Patch size 

Vegetation patches are defined differently by the OEH and Department of the Environment. 

Under the BBAM 2014, ‘patch size’ is an area of native vegetation that:  

a) occurs on the development site or biobank site, and  

b) is in moderate to good condition, and  

c) includes native vegetation that has a gap of less than 100 m from the next area of moderate to good 
condition native vegetation (or ≤ 30 m for non-woody ecosystems).  

Note that NSW vegetation assessment tools define a ‘patch’ as an area of native vegetation, of one or more 
different communities that occur together, separated by a gap of no greater than a set distance (100 m). Patch 
size may extend onto adjoining land that is not part of the proposal area or biobank site. The definition of a 
patch under the BBAM 2014 is broader than the definition used for a patch of a TEC as listed under the EPBC 
Act as vegetation can be separated by a distance of up to 100 metres and still be classed as the same patch. 

In conservation and listing advice documents for TECs listed under the EPBC Act provided by the Threatened 
Species Scientific Committee (e.g. Threatened Species Scientific Commitee 2015), a patch is defined as a 
discrete and mostly continuous area of the ecological community. The Threatened Species Scientific Committee 
uses the term ‘patch’ to describe any discrete remnant/area of the ecological community in question. Permanent 
man-made structures, such as roads and buildings, are typically excluded from a patch. A patch may include 
small-scale variations and disturbances, such as tracks, paths or breaks (including exposed soil, leaf litter, 
cryptogams and watercourses/ drainage lines), or localised changes in vegetation that do not significantly alter 
the overall functionality of the ecological community (i.e. processes such as the movement of wildlife and 
pollinators, the dispersal of plant propagules, activities of seed and plant predators and many others). Where 
there is a break in native vegetation cover from the edge of the tree canopy (Or where there is no canopy at an 
edge of a patch, just smaller seedlings (i.e. at least 10 native tree stems per 0.5 hectares, that are at least one 
metre cm in height), then 30 metres from the tree seedlings themselves) of 30 metres or more, then the gap 
indicates that separate patches are present. 
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Figure 3-1 Canopy gaps within the study area demonstrating patch size 
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Grey Box - Slaty Box shrub - grass woodland on sandstone 
slopes of the upper Hunter and Sydney Basin – Moderate / Good 
Vegetation formation: Dry Sclerophyll Forests (shrubby sub-formation) 

Vegetation class: Western Slopes Dry Sclerophyll Forests 

PCT: 1655 BVT: HU869 

Conservation status: Listed as a vulnerable ecological community under the TSC Act as Hunter Valley 
Footslopes Slaty Gum Woodland in the Sydney Basin Bioregion. Part of the Central Hunter Valley Eucalypt 
Forest and Woodland critically endangered ecological community listed under the EPBC Act 

Estimate of percent cleared: 36 per cent cleared in the Hunter/Central Rivers 

Condition: Moderate/Good 

Extent in the study area: 3.2 ha 

Plots completed in vegetation zone: 2 plots (Plot 1 and Plot 2) 

Structure Average 
height 

and 
height 

range (m) 

Average 
cover and 

cover range 

Typical species  

Trees  12.5 m  

(10-18 m) 

21.4 % 

(15.3-27.5 %) 

Eucalyptus moluccana and Eucalyptus dawsonii 

Small trees  7 m 

(6-8 m) 

2.5 % 

(0-5 %) 

Acacia salicina with occasional Brachychiton populneus subsp. 
populneus and Allocasuarina luehmannii 

Shrubs  2.5 m  

(1-4 m) 

15.5 % 

(9-22 %) 

Olearia elliptica subsp. elliptica, Acacia cultriformis, Psydrax 
odorata, Notelaea microcarpa var. microcarpa, Dodonaea viscosa 
subsp. cuneata, Acacia decora, Myoporum montanum, Geijera 
salicifolia, Solanum brownii, Rhamnus alternatus*, Senna 
artemisioides subsp. zygophylla 

Ground 
covers  

0-1.5 m 61 % 

(60-62 %) 

Dichondra repens, Lomandra multiflora subsp. multiflora, Aristida 
spp., Paspalidium distans, Sporobolus creber, Brunoniella australis, 
Cymbopogon refractus, Sida corrugata, Calotis cuneifolia, Calotis 
lappulacea, Panicum maximum*, Chloris gayana*, Asphodelus 
fistulosus*, Eragrostis curvula* 

Vines & 
climbers  

0-2 m <5 % Glycine tabacina, Glycine clandestina, Desmodium varians, 
Desmodium brachypodum, Clematis aristata, Convolvulus 
erubescens, Hardenbergia violacea 

 

Description: Within the study area the most intact and highest quality examples (Moderate/Good condition) 
occur on the western and eastern slopes of Ogilvies Hill on the southern and northern sides of the Golden 
Highway. These examples within the study area are connected to larger vegetation patches that extend over 
private property to the north and south of the Golden Highway that will not be impacted. The vegetation is 
underlain by the late Permian age sedimentary rocks with shallow soils comprising residual and colluvial shallow 
loams and sands at the upper ridgeline which intergrade with brown solodic soils on the lower slopes.  

While disturbed by historic land use (predominantly agriculture in the form of grazing) and construction of the 
existing Golden Highway, this PCT still possesses the characteristic species compliment for PCT 1655. The 
canopy of the vegetation at Ogilvie’s Hill is dominated by Eucalyptus moluccana with Eucalyptus dawsonii 
dominant in some areas. A potential Eucalyptus moluccana x albens hybrid is present in the west of the study 
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area. No ironbarks are present. Acacia salicina is the most common small tree and shrub in this PCT. 
Allocasuarina luehmannii and Brachychiton populneus subsp. populneus trees occur occasionally and are 
scattered throughout the vegetation (they are not a dominant component). The moderately dense to dense 
shrub layer is dominated by Olearia elliptica subsp. elliptica, Acacia cultriformis, Psydrax odorata, Notelaea 
microcarpa var. microcarpa, Dodonaea viscosa subsp. cuneata, Acacia decora, Myoporum montanum and 
Solanum brownii. Exotic shrubs including Rhamnus alternatus* and Vachellia farnesiana* are common. The 
groundcover is composed of Dichondra repens, Lomandra multiflora subsp. multiflora, Aristida spp., 
Paspalidium distans, Sporobolus creber, Brunoniella australis, Cymbopogon refractus, Sida corrugata, Calotis 
spp. (from 52 to 54 percent cover) with weeds including Panicum maximum*, Chloris gayana*, Asphodelus 
fistulosus*, and Eragrostis curvula* towards the edges (from six to 10 percent cover). Climbers including Glycine 
tabacina Glycine clandestina, Desmodium varians, Desmodium brachypodum, Clematis aristata, Convolvulus 
erubescens, and Hardenbergia violacea are common. 

The species complement of this PCT in the study area is typical of the Hunter Valley Footslopes Slaty Gum 
Woodland in the Sydney Basin Bioregion which is listed as a vulnerable ecological community under the TSC 
Act. The species are also characteristic of the Central Hunter Valley Eucalypt Forest and Woodland critically 
endangered ecological community listed under the EPBC Act and all conditions (i.e. both Moderate-good and 
Poor) of this community within the study area (total 4.78 hectares) meet the condition threshold for the EEC. 

 

Photograph 1: Grey Box - Slaty Box shrub - grass woodland on sandstone slopes of the upper Hunter 
and Sydney Basin – Moderate/Good condition (Plot 1 near the crest of Ogilvie’s Hill on the southern 
side of the Golden Highway)  
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Grey Box - Slaty Box shrub - grass woodland on sandstone 
slopes of the upper Hunter and Sydney Basin – Poor 
Vegetation formation: Dry Sclerophyll Forests (shrubby sub-formation) 

Vegetation class: Western Slopes Dry Sclerophyll Forests 

PCT: 1655 BVT: HU869 

Conservation status: Listed as a vulnerable ecological community under the TSC Act as Hunter Valley 
Footslopes Slaty Gum Woodland in the Sydney Basin Bioregion. Part of the Central Hunter Valley Eucalypt 
Forest and Woodland critically endangered ecological community listed under the EPBC Act 

Estimate of percent cleared: 36 per cent cleared in the Hunter/Central Rivers 

Condition: Poor 

Extent in the study area: 1.5 ha 

Plots completed in vegetation zone: 2 plots (Plot 4 and Plot 5) 

Structure Average 
height 

and 
height 

range (m) 

Average 
cover 
and 

cover 
range 

Typical species  

Trees  16.25 m  

(10-20 m) 

19 % 

(12.5-25.5 
%) 

Eucalyptus moluccana 

Small trees  NA NA Absent in plots but occasional Acacia salicina and Brachychiton 
populneus subsp. populneus 

Shrubs  2.5 m  

(1-4 m) 

15.5 % 

(9-22 %) 

Acacia salicina and Notelaea microcarpa var. microcarpa dominant with 
occasional Dodonaea viscosa subsp. cuneata, Acacia decora, 
Myoporum montanum, Geijera salicifolia, Solanum brownii, and 
Rhamnus alternatus* 

Ground 
covers  

0-1.5 m 77 % 

(66-88 %) 

Dominated by Panicum maximum*, Chloris gayana* and Eragrostis 
curvula* with Senecio madagascariensis*, Austrostipa verticillata, 
Asphodelus fistulosus*, Dichondra repens, Lomandra multiflora subsp. 
multiflora, Aristida spp., Paspalidium distans, Sporobolus creber, 
Brunoniella australis, Cymbopogon refractus, Sida corrugata, Calotis 
cuneifolia, Calotis lappulacea 

Vines & 
climbers  

0-2 m <5 % Glycine tabacina 

Description: Within the study area the Poor condition examples of this PCT occur on the western and eastern 
slopes of Ogilvies Hill on the southern and northern sides of the Golden Highway. These examples are 
generally narrow strips of roadside vegetation that have been heavily impacted by exotic grass and herbaceous 
weeds. In many cases these poorer quality areas intergrade with the areas of higher quality vegetation and 
derived native grasslands. As with the higher quality vegetation, this vegetation is underlain by the late Permian 
age sedimentary rocks with shallow soils comprising residual and colluvial shallow loams and sands at the 
upper ridgeline which intergrade with brown solodic soils on the lower slopes. 

While heavily disturbed by the construction of the existing Golden Highway, this PCT still possesses the 
characteristic species compliment for PCT 1655 (although in lower abundance than higher quality areas). The 
canopy is dominated by Eucalyptus moluccana with Eucalyptus dawsonii in some areas. No ironbarks are 
present. Small trees are generally absent but smaller shrubs including Acacia salicina, Notelaea microcarpa var. 



Ogilvies Hill Biodiversity Assessment Report 

 

A 20 

microcarpa and small Brachychiton populneus subsp. populneus trees occur in abundance. Exotic shrubs 
including Rhamnus alternatus* are common. The groundcover is generally in poor condition and is dominated 
by exotic grasses (from 48 to 78 percent cover) including Panicum maximum*, Chloris gayana*, and Eragrostis 
curvula*. Asphodelus fistulosus* is also common. Native groundcovers including Austrostipa verticillata, 
Dichondra repens, Lomandra multiflora subsp. multiflora, Aristida spp., Paspalidium distans, Sporobolus creber, 
Brunoniella australis, Cymbopogon refractus, Sida corrugata, and Calotis spp are present but only account for 
10 to 18 percent of the groundcover.  

The species complement of this PCT in the study area is typical of a more disturbed version of the Hunter Valley 
Footslopes Slaty Gum Woodland in the Sydney Basin Bioregion which is listed as a vulnerable ecological 
community under the TSC Act. The TSC Act does not provide condition thresholds for ecological communities. 
Although this component of the PCT1655 is disturbed and in poor condition, it is still characteristic of the Central 
Hunter Valley Eucalypt Forest and Woodland critically endangered ecological community listed under the EPBC 
Act (see Section 3.6.1 for a detailed discussion). 

 

Photograph 2: Grey Box - Slaty Box shrub - grass woodland on sandstone slopes of the upper Hunter 
and Sydney Basin – Poor condition (Plot 4 on the western slope of Ogilvie’s Hill on the northern side of 
the Golden Highway showing ground layer dominated by exotic grasses  
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Regrowth Acacia salicina shrubland 
Vegetation formation: Dry Sclerophyll Forests (shrubby sub-formation) 

Vegetation class: Western Slopes Dry Sclerophyll Forests 

PCT: 1655 BVT: HU869 

Conservation status: Listed as a vulnerable ecological community under the TSC Act as Hunter Valley 
Footslopes Slaty Gum Woodland in the Sydney Basin Bioregion. Part of the Central Hunter Valley Eucalypt 
Forest and Woodland critically endangered ecological community listed under the EPBC Act where patches are 
within 100 metres of woodland 

Estimate of percent cleared: 36 per cent cleared in the Hunter/Central Rivers 

Condition: Regrowth Acacia salicina (Poor condition)  

Extent in the study area: 0.42 ha 

Plots completed in vegetation zone: None undertaken as this vegetation was not large enough to sample 

Structure Average 
height 

and 
height 

range (m) 

Average 
cover 
and 

cover 
range 

Typical species  

Trees  10-20 m <5% Generally absent with occasional Eucalyptus moluccana, Eucalyptus 
dawsonii 

Small trees  NA <5% Occasional Acacia salicina and Brachychiton populneus subsp. 
populneus 

Shrubs  1-4 m Not 
measured 

Dominated by dense stands of Acacia salicina with Notelaea microcarpa 
var. microcarpa, Dodonaea viscosa subsp. cuneata, Acacia decora, 
Myoporum montanum, Geijera salicifolia, Solanum brownii, and Rhamnus 
alternatus* 

Ground 
covers  

0-1.5 m Not 
measured 

Dominated by Panicum maximum*, Chloris gayana* and Eragrostis 
curvula* with Senecio madagascariensis*, Austrostipa verticillata, 
Asphodelus fistulosus*. Occasional patches of Dichondra repens, 
Lomandra multiflora subsp. multiflora, Aristida spp., Paspalidium distans, 
Sporobolus creber, Brunoniella australis, Cymbopogon refractus, Sida 
corrugata, Calotis cuneifolia, Calotis lappulacea 

Vines & 
climbers  

0-2 m <5 % Glycine tabacina 

Description: Within the study area the regrowth Acacia salicina shrubland is present on both sides of the 
Golden Highway on the western and eastern slopes of Ogilvies Hill. This vegetation is present as narrow strips 
of roadside vegetation that have been heavily impacted by exotic grass and herbaceous weeds. In many cases 
these regrowth acacia stands intergrade with the areas of higher quality vegetation and derived native 
grasslands. As with the higher quality vegetation, this vegetation is underlain by the late Permian age 
sedimentary rocks with shallow soils comprising residual and colluvial shallow loams and sands at the upper 
ridgeline which intergrade with brown solodic soils on the lower slopes. 

While heavily disturbed by the construction of the existing Golden Highway, this PCT still possesses the 
characteristic species complement for PCT 1655 (although it is an early successional stage example currently 
dominated by pioneer acacia species). The canopy is generally absent but occasional individual trees including 
Eucalyptus moluccana with Eucalyptus dawsonii are present in some areas. Some areas contain dead canopy 
trees. Acacia salicina dominates the shrubland with Notelaea microcarpa var. microcarpa and small 
Brachychiton populneus subsp. populneus trees. Exotic shrubs including Rhamnus alternatus* are common. 
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The groundcover is generally in poor condition and is dominated by exotic grasses including Panicum 
maximum*, Chloris gayana*, and Eragrostis curvula*. Asphodelus fistulosus* is also common. Native 
groundcovers including Austrostipa verticillata, Dichondra repens, Lomandra multiflora subsp. multiflora, Aristida 
spp., Paspalidium distans, Sporobolus creber, Brunoniella australis, Cymbopogon refractus, Sida corrugata, 
and Calotis spp are also occasionally present. 

The species compliment of this PCT in the study area is typical of a highly disturbed early successional stage of 
the Hunter Valley Footslopes Slaty Gum Woodland in the Sydney Basin Bioregion which is listed as a 
vulnerable ecological community under the TSC Act. The TSC Act does not provide condition thresholds for 
ecological communities and as this is regrowth it is considered part of the TEC. Native shrublands are not 
included in the Central Hunter Valley Eucalypt Forest and Woodland critically endangered ecological community 
listed under the EPBC Act. The exception is where there is a gap in, or at the edge of a patch, or between two 
patches across a short distance. Areas of regrowth are not excluded from the listed ecological community, so 
long as the patch meets the Key diagnostic characteristics and Condition thresholds (see Section 3.6.1 for a 
detailed discussion). 

 

Photograph 3: Regrowth Acacia salicina shrubland along the Golden Highway which is regrowth of the 
Grey Box - Slaty Box shrub - grass woodland on sandstone slopes of the upper Hunter and Sydney 
Basin PCT 
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Derived native grassland 
Vegetation formation: NA 

Vegetation class: NA 

PCT: NA BVT: NA 

Conservation status: Derived native grassland may be part of the Central Hunter Valley Eucalypt Forest and 
Woodland critically endangered ecological community listed under the EPBC Act (see Section 3.6.1 for a 
detailed discussion). 

Estimate of percent cleared: NA 

Condition: Native grassland derived from clearing of the Grey Box - Slaty Box shrub - grass woodland on 
sandstone slopes of the upper Hunter and Sydney Basin PCT (Poor condition) 

Extent in the study area: 1.73 ha 

Plots completed in vegetation zone: 1 (Plot 3) 

Structure Average 
height and 

height 
range (m) 

Average 
cover 
and 

cover 
range 

Typical species  

Trees  15m 

(10-20m) 

0.5% Eucalyptus dawsonii 

Small trees  (4-6m) 0% Acacia salicina and Brachychiton populneus subsp. populneus 

Shrubs  1 m 2.6% Acacia salicina with Notelaea microcarpa var. microcarpa and 
Rhamnus alternatus* 

Ground 
covers  

0-1.5 m 72% Dominated by Dichondra repens, Plantago lanceolata*, Cymbonotus 
lawsonianus, Cymbopogon refractus, Bothriochloa decipiens, exotic 
flatweeds, Asperula conferta, Cheilanthes distans, Sida corrugata, 
Austrostipa verticillata, Aristida spp. Calotis spp. and Senecio 
madagascariensis* 

Vines & 
climbers  

0-2 m <5 % Glycine tabacina, Desmodium brachypodum 

Description: Within the study area the derived native grasslands are widespread and occur on both sides of 
the Golden Highway between patches of PCT 1655 where the canopy has been cleared. The derived native 
grasslands are typically away from the direct roadside and are on private property. The derived native 
grasslands are not naturally occurring grasslands and they intergrade extensively with stands of PCT 1655 in 
varying levels of condition and acacia regrowth. As with the higher quality vegetation, this vegetation is 
underlain by the late Permian age sedimentary rocks with shallow soils comprising residual and colluvial shallow 
loams and sands at the upper ridgeline which intergrade with brown solodic soils on the lower slopes. 

While heavily disturbed by historic clearing to produce grazing land, the derived native grassland contains a 
relatively high native species compliment. Pasture improvement has not occurred in these areas and native 
grasses were left to colonise the grassland after the canopy and shrub layer had been cleared.  

As this is derived native grassland, the canopy is generally absent. However, occasional individual trees 
including Eucalyptus moluccana with Eucalyptus dawsonii are present. Small trees including Acacia salicina 
and Brachychiton populneus subsp. populneus occur sparsely scattered throughout the grassland. Shrubs 
including Acacia salicina and Notelaea microcarpa var. microcarpa occur occasionally. The bulk of the 
vegetation is present in the ground layer which is dominated by Dichondra repens, Plantago lanceolata*, 
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Cymbonotus lawsonianus, Cymbopogon refractus, Bothriochloa decipiens, exotic flatweeds, Asperula conferta, 
Cheilanthes distans, Sida corrugata, Austrostipa verticillata, Aristida spp. Calotis spp. and Senecio 
madagascariensis*. The floristic survey was undertaken in August (late winter) so many annual species are 
likely to have been absent. Seed heads were also absent from many perennial native grasses which made 
identification of species difficult. As such, the derived native grassland is likely to contain many more species 
than noted here. 

The final determination for the Hunter Valley Footslopes Slaty Gum Woodland in the Sydney Basin Bioregion 
vulnerable ecological community does not make mention of derived native grasslands being part of this TEC. 
Native grasslands are not included in the Central Hunter Valley Eucalypt Forest and Woodland critically 
endangered ecological community listed under the EPBC Act. The exception is where there is a gap in, or at the 
edge of a patch, or between two patches across a short distance (see Section 3.6.1 for a detailed discussion). 

 

Photograph 4: Derived native grassland with PCT 1655 in the background  along the southern side of 
the Golden Highway on the eastern slope of Ogilvie’s Hill 
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3.2 Threatened ecological communities 

3.2.1 Hunter Valley Footslopes Slaty Gum Woodland in the Sydney Basin Bioregion (TSC Act) 

The detailed floristic plots undertaken in the study area during the field survey allowed for quantitative analysis 
of the vegetation within the study area at Ogilvie’s Hill against  the final determinations of threatened ecological 
communities issued by the NSW Scientific Committee (2011). These data suggest that there is one PCT within 
the study area: Grey Box - Slaty Box shrub - grass woodland on sandstone slopes of the upper Hunter and 
Sydney Basin (PCT 1655) which is equivalent to a vulnerable ecological community listed under the TSC Act: 
Hunter Valley Footslopes Slaty Gum Woodland in the Sydney Basin Bioregion. The distribution of this TEC is 
outlined in Figure 3.3. 

The vegetation in and surrounding the study area is mapped by Peake (2006) as Central Hunter Box – Ironbark 
Woodland. Peake (2006) suggests that Denman Gap (i.e. the area of Ogilvie’s Hill where the Golden Highway 
crosses) contains a variant of Central Hunter Grey Box – Ironbark Woodland TEC identified as the ‘Denman 
Gap slaty box variant’ which is dominated by Eucalyptus dawsonii. This classification is considered to be of low 
confidence and Peake (2006) suggests that the ‘Denman Gap slaty box variant’ is likely to not be part of the 
Central Hunter Box – Ironbark Woodland community. The absence of any ironbark trees (i.e. Eucalyptus crebra) 
and only occasional occurrence of Allocasuarina luehmannii and Brachychiton populneus subsp. populneus 
trees indicates that the vegetation within the study area does not closely match the descriptions for other PCTs 
known from the area that are part of the Central Hunter Grey Box – Ironbark Woodland TEC including: 

 Narrow-leaved Ironbark - Bull Oak - Grey Box shrub - grass open forest of the central and lower Hunter 

 Narrow-leaved Ironbark - Grey Box grassy woodland of the central and upper Hunter 

 Bull Oak grassy woodland of the central Hunter Valley. 

The vegetation in the study area occurs on the Permian sediments of the Hunter Valley. Shallow soils on the 
exposed slopes of Ogilvie’s Hill include residual and colluvial shallow loams and sands at the upper ridgeline 
with brown solodic soils on the lower slopes. The species composition of the vegetation in the study area 
closely matches the assemblage of characteristic species identified for the vulnerable Hunter Valley Footslopes 
Slaty Gum Woodland in the Sydney Basin Bioregion ecological community as outlined by the NSW Scientific 
Committee (2011). The tree canopy is dominated by Eucalyptus dawsonii and/or Eucalyptus moluccana. Acacia 
salicina forms a lower tree layer and in places is part of the upper canopy. Allocasuarina luehmannii and 
Brachychiton populneus subsp. populneus is occasionally present. The shrub layer contains Olearia elliptica 
subsp. elliptica, Acacia cultriformis, Psydrax odorata, Notelaea microcarpa var. microcarpa, Dodonaea viscosa 
subsp. cuneata, Acacia decora, Myoporum montanum and Solanum brownii. The groundcover includes 
Dichondra repens, Lomandra multiflora subsp. multiflora, Aristida spp., Brunoniella australis, Cymbopogon 
refractus, Desmodium brachypodum, Eremophila debilis (not recorded in plots but seen on site during 
traverses) and Sida corrugata. 

The Hunter Valley Footslopes Slaty Gum Woodland in the Sydney Basin Bioregion occurs in varying levels of 
condition within the study area from high quality examples to highly disturbed roadside remnants dominated by 
weeds in the understorey and areas of regrowth shrubs. The various condition states are described in detail in 
Section 3.1. 
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Photo 5: The poorer quality vegetation in the road reserve which still forms part of the Hunter Valley Footslopes Slaty Gum 
Woodland in the Sydney Basin Bioregion TEC 
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3.3 Groundwater dependant ecosystems 

This report uses the definition of a groundwater dependent ecosystem (GDE) as outlined by Serov et al. (2012) 
which is an ecosystem which has its species composition and natural ecological processes wholly or partially 
determined by groundwater. 

The location of GDEs within the Hunter River catchment have been mapped by the Bureau of Meteorology and 
are available for viewing on the Atlas of Groundwater Dependent Ecosystems (BOM 2016). Two vegetation 
communities considered to have low groundwater interaction are mapped across the study area on the North 
West side of Ogilvies Hill. Additionally, there are some moderate and high probability GDEs mapped to the 
north and south.  

3.4 Threatened species and populations 

3.4.1 Threatened flora 

Twenty-three threatened flora species and three endangered populations have been previously recorded or 
modelled as having potential to occur in the locality (see Table 3.2 and Appendix B). Many of these species 
favour habitats that are not represented in the study area or are only known to exist in populations restricted to 
specific geologies, vegetation types and localities. 

Table 3-2 Habitat assessment and surveys results for threatened flora species 

Scientific name Common Name Status Potential occurrence 
TSC 
Act 

EPBC 
Act 

Acacia pendula (endangered 
population) 

Acacia pendula population in 
the Hunter catchment 

- EP Low – suitable habitat though no 
individuals identified in the study 
area. 

Androcalva procumbens 
(Commersonia procumbens) 

- V V Unlikely – no suitable habitat in 
the study area. 

Androcalva rosea 
(Commersonia rosea) 

- E E Unlikely – no suitable habitat in 
the study area. 

Cryptostylis hunteriana Leafless Tongue-orchid V V Low – no suitable habitat in the 
study area. 

Cymbidium canaliculatum 
(endangered population) 

 - EP Moderate – species not identified 
during surveys however it could 
be present in adjacent vegetation 
and the study area may present 
potential habitat. 

Cynanchum elegans White-flowered Wax Plant  

 

E E Low – no suitable habitat in the 
study area. 

Diuris tricolor Pine Donkey Orchid - V Low – some areas of suitable 
habitat though few records of this 
species nearby. 

Diuris tricolor (endangered 
population) 

Pine Donkey Orchid 
population in the Muswellbrook 
local government area 

- EP Low – some areas of suitable 
habitat though few records of this 
species nearby. 

Eucalyptus camaldulensis 
(endangered population) 

River Red Gum population in 
the Hunter Catchment 

- EP Low – suitable habitat though no 
individuals identified in the study 
area. 

Eucalyptus glaucina Slaty Red Gum  V V Low – suitable habitat though no 
individuals identified in the study 
area. 

Eucalyptus nicholii Narrow-leaved Black 
Peppermint  

 

V V Low – no suitable habitat in the 
study area. 
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Scientific name Common Name Status Potential occurrence 
TSC 
Act 

EPBC 
Act 

Euphrasia arguta  CE CE Unlikely – no suitable habitat in 
the study area. 

Homoranthus darwinioides  V V Unlikely – no suitable habitat in 
the study area. 

Lasiopetalum longistamineum  V V Unlikely – no suitable habitat in 
the study area. 

Pelargonium sp. G.W. Carr 
10345 

Omeo Storksbill E E Unlikely – no suitable habitat in 
the study area. 

Philotheca ericifolia - V - Low – no suitable habitat in the 
study area. 

Pomaderris bodalla Bodalla Pomaderris - V Low – no suitable habitat in the 
study area. 

Pomaderris brunnea Brown Pomaderris V E Unlikely – no suitable habitat in 
the study area. 

Pomaderris queenslandica Scant Pomaderris - E Low – no suitable habitat in the 
study area. 

Pomaderris reperta Denman Pomaderris CE CE Low – suitable habitat though no 
individuals identified in the study 
area. 

Prasophyllum petilum Tarengo Leek Orchid E E Unlikely – no suitable habitat in 
the study area. 

Prasophyllum sp. Wybong 
(C.Phelps ORG 5269) 

 CE - Unlikely – no suitable habitat in 
the study area. 

Prostanthera cryptandroides 
subsp. cryptandroides 

Wollemi Mint-bush V V Low – suitable habitat though no 
individuals identified in the study 
area. 

Pterostylis gibbosa Illawarra Greenhood E E Unlikely – no suitable habitat in 
the study area. 

Thesium australe Austral Toadflax V V Unlikely – no suitable habitat in 
the study area. 

Wollemia nobilis Wollemi Pine E CE Unlikely – no suitable habitat in 
the study area. 

No threatened flora species were recorded in the study area during the field survey. However, the field survey 
was undertaken in late winter (August) when many of the target species (i.e. ground orchids) are not above 
ground. As such, the survey would not have recorded these species even if they were present underground. A 
precautionary approach to the assessment of threatened plants and their likelihood of occurrence in the study 
area has been taken for this assessment and the presence of suitable habitat was the primary driver of 
predicting species occurrence.  

Within the Hunter-Central Rivers region, the threatened orchid species Diuris tricolor is known to be associated 
with the Grey Box - Slaty Box shrub - grass woodland on sandstone slopes of the upper Hunter and Sydney 
Basin PCT (PCT 1655). Diuris tricolor, and the associated Diuris tricolor population in the Muswellbrook Local 
Government Area, is considered moderately likely to occur in the study area in the higher quality patches of 
vegetation and derived native grasslands. However, the species is considered to have a lower potential to occur 
in the road reserve.  Other threatened flora species known from the locality including Cynanchum elegans, 
Eucalyptus glaucina, Eucalyptus nicholii (planted trees only), Pomaderris bodalla, Pomaderris queenslandica, 
Pomaderris reperta and Prostanthera cryptandroides subsp. cryptandroides are considered unlikely to occur in 
the study area due to the absence of suitable habitat.  

The study area is at the western edge of the known distribution of Eucalyptus glaucina. A record of this species 
exists about 1.2 kilometres to the south of the study area on the eastern slope of Spur Hill which is part of the 
same ridgeline occupied by the study area. The smooth barked trees identified in the study area were 
Eucalyptus dawsonii. However, it is likely that Eucalyptus glaucina trees are present scattered along the eastern 
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slope of Ogilvie’s Hill amongst the Eucalyptus dawsonii and Eucalyptus moluccana trees, particularly where the 
soils become deeper red clays on the lower slopes. In the locality, Cynanchum elegans generally only occurs in 
dry rainforest on steep slopes and is not known to be associated with PCT 1655. As such, it is considered to 
have a low likelihood of occurrence due to the absence of suitable habitat in the study area. Habitat for 
Pomaderris bodalla, Pomaderris queenslandica, Pomaderris reperta and Prostanthera cryptandroides subsp. 
cryptandroides in the locality is generally restricted to the Narrabeen Sandstones west of Denman (e.g. 
Myambat Defence site) and south of the Hunter River so these species are considered unlikely to occur due to 
the absence of suitable habitat. 

The endangered Acacia pendula population in the Hunter catchment is known to occur in PCT 1655. Acacia 
pendula was not recorded during the field surveys and as this species is relatively large and conspicuous it is 
considered to have a low likelihood of occurrence. The Eucalyptus camaldulensis population in the Hunter 
catchment is considered unlikely to occur in the study area as suitable habitat in the form of alluvial flats is not 
present. Eucalyptus camaldulensis was not recorded in the study area during the field surveys and is not 
expected to occur away from the alluvial soils associated with the Hunter River and its tributaries. 

The Cymbidium canaliculatum population in the Hunter Catchment was surveyed for during the field survey but 
it was not located. Suitable host trees for Cymbidium canaliculatum are present in the study area (i.e. 
Eucalyptus moluccana) so suitable habitat is present. Due to the relatively low number of suitable host trees in 
the study area, each tree was able to be inspected and it is likely that this species would have been identified if 
present, regardless of flowering time. However, it is possible that small individuals high in the canopy were 
overlooked during the survey and this endangered population is therefore considered moderately likely to occur 
in the study area based on the presence of suitable habitat and nearby records in the locality. An assessment of 
significance has been prepared for this species. 

3.4.2 Threatened fauna 

Based on regional records and the presence of suitable habitat, 38 threatened fauna species have been 
identified in the locality (see Table 3-3 and Appendix B). This includes 15 mammals, 19 birds, two reptiles and 
two frogs. The study area does not contain suitable habitat for many of the species listed in Table 3-3 and 
Appendix B (e.g. no sandstone ridge tops or gullies, no wet or rainforest habitat), however habitats within the 
study area are of suitable quality for a number of threatened birds and microbats. No suitable habitat for 
threatened fish is present in the study area.  

Table 3-3 Habitat assessment and surveys results for threatened fauna species 

Species name Common name 
Status 

Likelihood of occurrence 
EPBC 
Act 

TSC 
Act 

Birds 

Anthochaera Phrygia 

(Xanthomyza phrygia) 

Regent Honeyeater CE CE Low – no records in the locality. Locality not a 
key breeding area. Vegetation in study area not 
winter flowering resource. Low likelihood that 
this species would use habitat in the study area. 

Botaurus poiciloptilus Australasian Bittern E E Unlikely – no suitable habitat in study area. 

Calyptorhynchus lathami Glossy-black Cockatoo - V Low – no suitable roosting habitat and limited 
foraging habitat present in study area. 

Chthonicola sagittata 

(Pyrrholaemus 
sagittatus) 

Speckled Warbler - V Confirmed foraging in study area. 

Circus assimilis Spotted Harrier  - V Low – unlikely to use vegetation in the study 
area. 
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Species name Common name 
Status 

Likelihood of occurrence 
EPBC 
Act 

TSC 
Act 

Climacteris picumnus 
victoriae 

Brown Treecreeper 
(eastern subspecies) 

- V Moderate – suitable habitat widespread. 

Daphoenositta 
chrysoptera 

Varied Sittella - V Moderate – suitable habitat widespread. 

Falco subniger Black Falcon  - V Low – unlikely to use vegetation in the study 
area. 

Glossopsitta pusilla Little Lorikeet - V Low – species may pass through the study area 
on occasion, however not typical in this area. 

Grantiella picta  Painted Honeyeater  V V Low – no records in the locality. Presence based 
on modelled habitat. Mistletoes only sparsely 
distributed in the study area. 

Hieraaetus morphnoides Little Eagle - V Low – unlikely to use vegetation in the study 
area. 

Lathamus discolor Swift Parrot CE E Low – no winter-flowering eucalypts in the study 
area. This species is only expected to occur in 
box-gum woodlands. May pass through study 
area in search of food, however no important 
habitat features are in the study area. 

Melanodryas cucullata 
cucullata 

Hooded Robin (south-
eastern form) 

- V Moderate – suitable habitat widespread. 

Ninox strenua Powerful Owl - V Low – this species may fly through the study 
area on occasion but is unlikely to commonly 
use the habitat. 

Pandion cristatus Eastern Osprey M V Low – unsuitable vegetation in study area. 

Petroica boodang Scarlet Robin  

 

- V Moderate – suitable habitat widespread 

Pomatostomus 
temporalis temporalis 

Grey-crowned Babbler - V Moderate – suitable habitat widespread 

Rostratula australis Australian Painted 
Snipe 

E, M E Unlikely – no suitable habitat in the study area. 

Stagonopleura guttata Diamond Firetail  - V Moderate – suitable habitat widespread 

Mammals 

Chalinolobus dwyeri Large-eared Pied Bat V V Moderate – foraging habitat present.  

Dasyurus maculatus Spotted-tailed Quoll E V Low – few records in locality. Species is known 
to traverse home ranges along creek lines. 
Ridgetop vegetation in study area unlikely used 
often. 

Miniopterus schreibersii 
oceanensis 

Eastern Bentwing-bat - V Possibly recorded in culvert – foraging habitat 
widespread. Culverts may provide roosting 
habitat. 
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Species name Common name 
Status 

Likelihood of occurrence 
EPBC 
Act 

TSC 
Act 

Mormopterus 
norfolkensis 

Eastern Freetail-bat - V Moderate – foraging habitat widespread. 
Roosting habitat presented by hollow-bearing 
trees. 

Myotis macropus (Myotis 
adversus) 

Southern Myotis - V Possibly recorded in culvert – foraging habitat 
widespread. Culverts may provide roosting 
habitat. 

Nyctophilus corbeni Corben’s Long-eared 
Bat  

V 

 

V Moderate – foraging habitat widespread. 
Roosting habitat presented by hollow-bearing 
trees. 

Petauroides Volans Greater Glider V - Low – no suitable habitat in the study area. 

Petaurus norfolcensis Squirrel Glider - V Low – no suitable habitat in the study area. 

Petrogale penicillata Brush-tailed Rock-
wallaby 

V E Low – no suitable habitat in the study area. 

Phascolarctos cinereus Koala V V Low – no suitable habitat in the study area. 

Pseudomys 
novaehollandiae 

New Holland mouse V - Low – no suitable habitat in the study area. 

Pteropus poliocephalus Grey-headed Flying-fox V V Low – no camp within typical range of study 
area. 

Saccolaimus flaviventris Yellow-bellied 
Sheathtail-bat 

- V Moderate – foraging habitat widespread. 
Roosting habitat presented by hollow-bearing 
trees. 

Scoteanax rueppellii Greater Broad-nosed 
Bat 

 

- V Moderate – foraging habitat widespread. 
Roosting habitat presented by hollow-bearing 
trees. 

Vespadelus troughtoni Eastern Cave Bat - V Moderate – foraging habitat widespread. 
Culverts may provide roosting habitat. 

Reptiles 

Aprasia parapulchella Pink-tailed Legless 
Lizard 

V V Low – Small sandstone rocks may provide 
suitable habitat, however this is only present in 
one area which will not be impacted by the 
proposal.  

Hoplocephalus 
bungaroides 

Broad-headed Snake 
 

V V Low – Small sandstone rocks may provide 
suitable habitat, however this is only present in 
one area which will not be impacted by the 
proposal. 

Amphibians 

Litoria aurea Green and Golden Bell 
Frog 

V E Unlikely – no suitable habitat in study area. No 
known population nearby. 

Litoria booroolongensis Booroolong Frog E - Unlikely – no suitable habitat in study area. 

Migratory Species (EPBC) 
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Species name Common name 
Status 

Likelihood of occurrence 
EPBC 
Act 

TSC 
Act 

Apus pacificus Fork-tailed Swift M - Moderate – may fly over the study area on 
occasion. 

Ardea ibis Cattle Egret M - Unlikely – no suitable habitat in study area. 

Gallinago hardwickii Latham's Snipe M - Unlikely – no suitable habitat in study area. 

Hirundapus caudacutus White-throated 
Needletail 

M - Moderate – may fly over the study area on 
occasion. 

Merops ornatus Rainbow Bee-eater M - Moderate – suitable habitat widespread. 

Monarcha melanopsis Black-faced Monarch M - Low – no suitable habitat in study area. 

Motacilla flava Yellow Wagtail M - Low – no suitable habitat in study area. 

Myiagra cyanoleuca Satin Flycatcher M - Low – no suitable habitat in study area. 

Rhipidura rufifrons Rufous Fantail M - Low – no suitable habitat in study area. 

Tringa nebularia Common Greenshank M - Unlikely – no suitable habitat in study area. 

One threatened species, the Speckled Warbler (Chthonicola sagittata), listed as vulnerable under the TSC Act, 
was identified from woodland on the western side of the ridge.  Individuals were observed foraging within the 
study area and flying across the road to access habitat. Woodland vegetation in the study area provides 
suitable habitat for a number of woodland bird species including the Regent Honeyeater, Brown Treecreeper, 
Varied Sittella, Hooded Robin, Scarlet Robin, Grey-crowned Babbler and Diamond Firetail. The Swift Parrot is 
also considered to be a potential visitor to the study are in the winter as it has been identified close to the study 
area in previous assessments (Cumberland Ecology, 2015). 

The study area likely provides habitat for threatened microbats. Microbats were observed in box culverts, 30 
metres outside the proposal  on the western side of the hill (about Ch70250). The bats were roosting about 2.5 
metres inside the culvert where culvert extensions had been added, creating a recess in the concrete (see plate 
2). Five bats were observed on the culverts on 5 August, four were observed on 9 August and three on 10 
August. This, in combination with many scats on the ground below the recess, demonstrates that this culvert is 
likely used often by individuals of this species. The species was not able to be confidently determined without 
removing the bats, which would have placed unnecessary stress on them, however based on their head shape 
and approximate forearm length, they were likely to be the Eastern Bentwing-bat (Miniopterus schreibersii 
oceanensis) and/or Southern Myotis (Myotis macropus). An Anabat detector was placed in front of the culvert 
on the night of 9 August to attempt to determine what species was using the culvert. Table 3-4 displays the 
results of the analysis of the recorded calls. An additional cave-roosting species was identified using the riparian 
vegetation adjoining the study area, Large-eared Pied Bats (Chalinolobus dwyeri). This species is known from 
the locality and has been previously identified in nearby projects (SKM, 2010; Cumberland Ecology, 2015). The 
two other species identified from the call analysis were likely foraging in the area of the bat detector. 

Table 3-4 Microbat call analysis results  

Species recorded 
Legal status Likelihood 

TSC Act EPBC Act 

White-striped Freetail Bat (Tadarida australis) - - Probable 



Ogilvies Hill Biodiversity Assessment Report 

 

A 35 

Species recorded 
Legal status Likelihood 

TSC Act EPBC Act 

Yellow-bellied Sheath-tailed Bat (Saccolaimus flaviventris) V - Possible 

Large-eared Pied Bats (Chalinolobus dwyeri) V V Possible 

Hollow-bearing Grey Box in the study area and broader locality would likely provide roosting habitat for hollow 
roosting microbats including the Eastern Freetail-bat, Corben’s Long-eared Bat and Yellow-bellied Sheathtail-
bat. The sandstone escarpments of the Goulburn River, Wollemi and Yengo National Parks would also likely 
provide roosting habitat for cave-roosting microbats including the Eastern Cave Bat, Eastern Bentwing-bat, 
Large-eared Pied Bat and Southern Myotis (all listed as vulnerable under the TSC Act). Many of these species 
were recorded during ecological studies for the Drayton South Coal Project EIS and are likely to forage in the 
vegetated habitats in the study area.  

   

Plate 1. Speckled warbler (left), one of the microbats observed in the culvert (middle), likely the 
Southern Myotis (Myotis macropus) and/or Eastern Bentwing-Bat (Miniopterus schreibersii oceanensis), 
and one of the culvert entrances (right). 

3.4.3 Aquatic habitat 

No aquatic habitat assessment was conducted as part of this biodiversity assessment due to the lack of aquatic 
habitat in the study area and the low potential for impact. Based on Strahler stream order mapping provided by 
the NSW Department of Primary Industries (DPI), up to four first order streams may flow under the Golden 
Highway at various locations. The absence of macrophyte vegetation around these drainage lines suggests 
they do not often contain water. The drainage line running under the Golden Highway on the western side of 
Ogilvies Hill (about Ch70250), 30 metres outside of the proposal, is mapped as a second order stream however 
it appears to be often dry offers little aquatic habitat value.  

3.5 Critical habitat 

Critical habitat refers only to those areas of land listed in the Register of Critical Habitat kept by the NSW Office 
of Environment and Heritage (OEH). No critical habitat has been identified within the study area. 

3.6 Habitat connectivity  

Habitat connectivity along the Golden Highway around the study area is currently intact for flying animals, 
however ground dwelling animals are somewhat restricted by the barrier effect of the road. Connectivity is not 
entirely obstructed by the current road, however ground dwelling fauna are likely to be deterred from crossing 
by traffic and potentially killed by vehicle collision. Where woody vegetation is growing in the study area, there is 
a gap varying from approximately 5-20 metres between vegetation and the traffic lanes. The ridgetop vegetation 
in the study area is part of a large north-south corridor between National Parks to the south (Putty State Forest, 
Wollemi National Park, Yengo National Park) with Barrington Tops and Chichester north east of Muswellbrook 
(Figure 3.4). Further west there are better representations of habitat connectivity corridors. Much of the 
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vegetation across rural parts the Upper Hunter catchment area exist as small vegetation fragments, fragmented 
by expanses of cleared land now occupied by horse-breeding properties (studs), mines, grazing paddocks and 
residential dwellings.  
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Figure 3.4: Connectivity within the area, the main corridor runs north to south along the ridge line to the Hunter River in the 
south 
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3.6.1 Fauna habitat and condition 

Fauna habitat in the locality have been largely removed and/or modified for agriculture, however vegetation 
remnants, such as at Denmans Gap, exist in a patchy distribution. Vegetation at Ogilvies Hill is a mixture of high 
quality remnant woodland, regrowth shrubland and cleared / grazed agricultural areas.  

The majority of fauna habitat in the study area is comprised of varying conditions of regenerating and remnant 
woodland. Ogilvies Hill is part of a ridgeline habitat corridor that runs north to south, only being thinned by 
mining operations north of the project and the Hunter River valley to the south. Similar habitats and resources 
for fauna are abundant and widespread and it is likely that vegetation within the study area is part of this green 
corridor and hence represents potential habitat for a range of transient or nomadic species (i.e. birds). 

The best quality habitat is on the south side of the highway, on the western side of the hill. Vegetation is 
dominated by remnant Grey Box (E. moluccana), many of which exhibit small-medium sized hollows. Stags are 
also common, as are fallen trees, both often providing hollow habitats. Fallen logs, thick leaf litter and small 
sandstone rocks littered across the ground provide good quality habitat for reptiles and invertebrates. 

All flower and nectar producing trees and shrubs provide a foraging resource for many nectarivorous birds and 
small mammals. Twenty-seven bird species were identified in the study area during site visits. Many of these 
species likely utilise a large area of the ridge top vegetation and are able to move across the landscape despite 
the level of fragmentation from clearing. Evidence of Eastern Grey Kangaroos (i.e. footprints and scats) was 
abundant and a Wombat burrow with fresh scats was identified on the eastern side of the hill. Numerous skinks 
were observed running around leaf litter and rocks including the Eastern Striped Skink (Ctenotus robustus) and 
the Fence Skink (Cryptoblepharus virgatus). 

Large remnant Grey Box (E. moluccana) in the locality has readily formed hollows where braches have broken 
or died. Numerous trees across the study area were identified with small to medium sized hollows and were 
mapped were land was accessible. The location of hollow bearing trees is shown in Figure 3-2. Some of these 
are inside the study area however these are on the outskirts of the potential impact area and may be able to be 
avoided. 

   

 

Plate 2. Examples of Grey Box with hollows within the study area 

Culverts 

Eight culverts are present under the Golden Highway through the Ogilvies Hill Study area, comprising one box 
culverts and seven pipe culverts. These culverts may be suitable as roosting habitat for bats such as the 
Southern Myotis and/or the Eastern Bentwing-bat. Five microbats were observed in the western most culvert 
(see section 3.6.3) which is outside of the proposal area. This is the largest and most suitable of all the culverts 
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surveyed, both due to its size and the presence of a second order stream running underneath it (although no 
water in culvert at time of surveys). No roosting bats were found inside the proposal area. The PEI (Advitech, 
2016) also located a roosting microbat in a large culvert at Doughboy Creek in Mt Thorley. Microbats often use 
the crevices where sections of culvert are joined together, or any areas where they can grip onto (e.g. swallow 
mud nests and wasp nests). Most of the eight culverts in the study area were not large enough to inspect, 
however mud nests of swallows could be seen in many of them. However, the culverts are not sealed and the 
temperature inside is likely to fluctuate with outside temperatures. Optimal dark conditions are generally not 
present within the culverts with bright daylight entering from both sides. Additionally, the lack a water around 
these culverts (only first order streams) is less suitable for roosting. For these reasons most culverts within the 
study area are likely not optimal as roosting habitat for cave-dwelling bat species. However, the culverts may be 
used as a roost site on occasion. As a precautionary approach, all culverts should be inspected for roosting 
microbats prior to any culvert work. 

3.7 SEPPs 

There are no SEPPs applicable to this proposal. 

3.8 Matters of National Environmental Significance 

3.8.1 Threatened ecological communities 

Portions of the native vegetation in the study area are representative of the Central Hunter Valley eucalypt 
forest and woodland ecological community which is listed as critically endangered under the EPBC Act. The 
distribution of this TEC is outlined in Figure 3.4. The Key diagnostic characteristics presented in Table 3.5 
summarise the main features of the Central Hunter Valley eucalypt forest and woodland ecological community 
as identified by the Threatened Species Scientific Committee (2015). Table 3.3 also provides other diagnostic 
consideration to be used when determining the presence of the Central Hunter Valley eucalypt forest and 
woodland ecological community. 

The vegetation within the study area contains the main features identified in the key diagnostic characteristics 
for the Central Hunter Valley eucalypt forest and woodland ecological community (see Table 3.4). Condition 
thresholds also apply to the Central Hunter Valley eucalypt forest and woodland ecological community. In order 
to be considered a Matter of National Environmental Significance under the EPBC Act, areas of the ecological 
community must meet: 

 The key diagnostic characteristics (outlined below in Table 3.5); AND 

 At least the minimum condition thresholds for Moderate quality (i.e. for class C or D as outlined below in 
Table 3.6). 

The majority of the vegetation within the study area (except areas of Acacia salicina regrowth) meets the key 
diagnostic characteristics for the Central Hunter Valley eucalypt forest and woodland ecological community and 
would meet the condition threshold for Class A. High quality condition (e.g. A larger patch with good quality 
native understorey). The patch size of the Class A areas is ≥ five hectares, ≥ 50 percent of the perennial 
understorey vegetative cover (ground layer and shrub layer) is native; and the patches contain at least 12 native 
understorey species. Plot 1 and Plot 5 are part of a patch on the southern side of the Golden Highway that is 
over 54 hectares in size. Plot 2 is part of a patch on the northern side of the Golden Highway that is over 11 
hectares in size. Plot 1 and Plot 2 possessed 61 percent and 76 percent perennial understorey vegetative cover 
respectively. Plot 1 and Plot 2 contain 28 and 18 native understorey species respectively. The plots were 
undertaken close to the roadside so the less disturbed core of the patches is expected to contain more native 
species and cover.  

Table 3-5 : Key diagnostic characteristics for the Central Hunter Valley eucalypt forest and woodland ecological community 

Key diagnostic characteristics (Threatened 
Species Scientific Commitee 2015) 

Vegetation characteristics within the study area 

It occurs in the Hunter River catchment (typically 
called the Hunter Valley region); AND 

The study area occurs in the Hunter Valley Region 

It typically occurs on lower hillslopes and low ridges, The vegetation in the study area occurs on hillslopes 
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Key diagnostic characteristics (Threatened 
Species Scientific Commitee 2015) 

Vegetation characteristics within the study area 

or valley floors in undulating country; on soils derived 
from Permian sedimentary rocks; AND 

and low ridges on soils derived from Permian 
sedimentary rocks 

It does not occur on alluvial flats, river terraces, 
aeolian sands, Triassic sediments, or escarpments; 
AND 

The vegetation in the study area does not occur on 
alluvial flats, river terraces, aeolian sands, Triassic 
sediments, or escarpments 

It is woodland or forest, with a projected canopy cover 
of trees of 10% or more; or with a native tree density 
of at least 10 native tree stems per 0.5 ha (at least 20 
native tree stems/ha) that are at least one metre in 
height; AND 

The vegetation in the study area is woodland to forest 
(excluding derived grassland and shrubland), with a 
projected canopy cover of trees of 12.5% to 27.5% 

The canopy of the ecological community is dominated 
by one or more of the following four eucalypt species: 
Eucalyptus crebra (narrow-leaved ironbark), 
Corymbia maculata (syn. Eucalyptus maculata) 
(spotted gum), Eucalyptus dawsonii (slaty gum) and 
Eucalyptus moluccana (grey box); OR 

The canopy of the vegetation in the study area is 
dominated by Eucalyptus moluccana and Eucalyptus 
dawsonii. Eucalyptus crebra and Corymbia maculata 
are not present 

A fifth species, Allocasuarina luehmannii (bulloak, 
buloke) dominates in combination with one or more of 
the above four eucalypt species, in sites previously 
dominated by one or more of the above four eucalypt 
species; AND 

Allocasuarina luehmannii is present in the vegetation as 
an occasional smaller tree 

Allocasuarina torulosa (forest oak/ she-oak, rose she-
oak/oak), Eucalyptus acmenoides (white mahogany) 
and Eucalyptus fibrosa (red/broad-leaved ironbark) 
are largely absent from the canopy of a patch; AND 

Allocasuarina torulosa, Eucalyptus acmenoides and 
Eucalyptus fibrosa are not present 

A ground layer is present (although it may vary in 
development and composition), as a sparse to thick 
layer of native grasses and other native herbs and/or 
native shrubs. 

A ground layer is present as a sparse to thick layer of 
native grasses and other native herbs and native 
shrubs. 

Other diagnostic considerations 

A number of other tree species may be sub-dominant 
(or locally dominant within a patch). These include 
Angophora floribunda (rough barked apple), 
Eucalyptus blakelyi (Blakely’s red gum), E. glaucina 
(slaty red gum) and Eucalyptus tereticornis (forest red 
gum) 

Angophora floribunda, Eucalyptus blakelyi, Eucalyptus 
glaucina, and Eucalyptus tereticornis are not present in 
the areas surveyed 

 Patches that are dominated solely by Allocasuarina 
luehmannii (bulloak, buloke) are excluded (i.e. 
patches in which all four of the typically dominant 
eucalypt species are entirely or mostly absent) 

The vegetation in the study area is not dominated solely 
by Allocasuarina luehmannii 

Hybrids of eucalypt species may be present and 
where possible relevant hybrids should be included 
when assessing dominance of key diagnostic canopy 
tree species (e.g. Eucalyptus moluccana x E. albens 
counts towards E. moluccana dominance) - Areas 
with hybrid eucalypt species are included in the 
ecological community (i.e. areas should not be 
excluded on the basis of hybridisation); 

Hybrids of Eucalyptus moluccana x Eucalyptus albens 
may be present in the western extent of the study area 
along the Golden Highway 

The ecological community may contain fauna species 
listed in Appendix B, Table B2 of the conservation 
advice 

The vegetation in the study area is known to contain, or 
contains suitable habitat for many of the fauna species 
listed in Appendix B, Table B2 of the conservation 
advice 
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Key diagnostic characteristics (Threatened 
Species Scientific Commitee 2015) 

Vegetation characteristics within the study area 

Derived native grasslands and shrublands are not 
included in this nationally protected ecological 
community. The exceptions are where there is a gap, 
in or at the edge of a patch; or connecting two 
patches across a short distance (i.e. 30 m) 

Derived native grasslands and shrublands are present 
in the study area and an examination of these areas in 
relation to the conservation advice is provided in this 
Section 

The Hunter River catchment includes the catchment 
of the Goulburn River. 

The study area is in the Hunter River catchment 

The ecological community predominantly occurs in 
the Sydney Basin (SYB) and the NSW North Coast 
(NNC) IBRA (Version 7) bioregions in New South 
Wales 

The study area is in the Sydney Basin (SYB) IBRA 
(Version 7) bioregion in New South Wales 

Within the Hunter Valley River Catchment, much of 
the ecological community occurs in an area centred 
around the Hunter Valley IBRA subregion (SYB02); 
an area referred to as the Central Hunter; and 

The study area is in the Hunter Valley IBRA subregion 
(SYB02) 

It also occurs in IBRA subregions that are adjacent to 
the Hunter Valley IBRA subregion - for example in the 
Hunter (Mooki) Thrust Fault Zone in the Upper Hunter 
IBRA subregion (NNC16); and in the Goulburn Valley 
in the Kerrabee subregion (SYB01) 

The study area is in the Hunter Valley IBRA subregion 
(SYB02) 

The ecological community typically occurs on 
supporting soils with a high clay content 
(argillaceous), mid nutrient level soils that are not 
highly dispersible and that have formed in erosional 
or colluvial environments. These typically occur on 
Permian-aged strata. These Permian sediments are 
much older than nearby Triassic sediments; and are 
finer grained, typically producing soils with a higher 
clay content, as opposed to the sandy soils 
associated with Triassic sediments.   

Ogilvie’s Hill is underlain by the Late Permian age 
Wollombi Coal Measures. These are primarily sub-
horizontally bedded sedimentary strata comprising 
interbedded coal seams, claystones, tuffs, siltstones, 
sandstones and conglomerates. The site survey and 
available soil landscape mapping suggests that shallow 
soils comprising residual and colluvial shallow loams 
and sands are present at the upper ridgeline within the 
Ogilvies Hill upgrade section, with brown solodic soils 
on the lower slopes. 

Table 3-6 : Condition categories (classes) and thresholds for the Central Hunter Valley eucalypt forest and woodland 
ecological community 

Category and rationale Thresholds 
Class A. High quality 
condition e.g. A larger 
patch with good quality 
native understorey 

Patch size is ≥ 5 ha; AND 

≥ 50% of perennial understorey vegetative cover is native; AND  

the patch contains at least 12 native understorey species. 

Class B. High quality 
condition e.g. A patch 
with high quality native 
understorey 

Patch size is ≥ 0.5 ha AND 

≥ 70% of perennial vegetative cover in each layer present is native; AND  

the patch contains at least 12 native understorey species. 

Class C. Moderate 
quality condition e.g. A 
patch with good quality 
native understorey 

Patch size is ≥ 0.5 ha; AND 

≥ 50% of perennial understorey vegetative cover is native; AND  

the patch contains at least 12 native understorey species. 

Class D. Moderate 
quality condition e.g. A 
moderate to large sized 
patch with: connectivity to 
a native vegetation area; 
or a mature tree; or a tree 

Patch size is ≥ 2 ha; AND 

≥ 50% of perennial understorey vegetative cover is native; AND 

The patch is contiguous 
with another patch of 

native woody 

OR The patch has at least one 
large locally indigenous 

tree (≥ 60 cm dbh26), or at 
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Category and rationale Thresholds 
with hollows. 

  

vegetation25 ≥ 1 ha in 
area 

least one tree with 
hollows. 

Table adapted from Threatened Species Scientific Committee (2015)  

The patch size of the vegetation in the study area is described in detail in Section 3.1. A patch of the Central 
Hunter Valley eucalypt forest and woodland ecological community is defined as a discrete and mostly 
continuous area of the ecological community (Threatened Species Scientific Commitee 2015). The Threatened 
Species Scientific Committee uses the term ‘patch’ to describe any discrete remnant/area of the ecological 
community. A break between two or more patches is defined by a canopy gap (or gap between seedling 
regeneration at the edge of a canopy) of 30 metres or more. The canopy gaps in the study area have derived 
native grassland between them (see below). The Golden Highway is considered to present a break in a patch 
as it is a man-made structure so vegetation to the north and south of the Golden Highway are considered to be 
part of separate patches for this assessment. 

A patch may include small-scale variations and disturbances, such as tracks, paths or breaks (including 
exposed soil, leaf litter, cryptogams and watercourses/ drainage lines), or localised changes in vegetation that 
do not significantly alter the overall functionality of the ecological community (Threatened Species Scientific 
Commitee 2015). The vegetation in the study area is part of larger patches of the TEC and the poorer quality 
areas of vegetation at the patch edge along the roadside are considered in this assessment to be localised 
changes in vegetation that do not significantly alter the overall functionality of the ecological community. 
Ecological processes would still occur in the more degraded edges of the patches and these poorer quality 
edge areas cannot be divided into a separate patch as they are contiguous with higher quality vegetation and 
part of the same patch. 

Derived native grasslands and shrublands are not included in the Central Hunter Valley eucalypt forest and 
woodland ecological community except for where the derived native grassland occurs in a gap, in or at the edge 
of a TEC patch; or connecting two patches of the TEC across a short distance. Where native 
grassland/shrubland connects discrete patches of the ecological community in close proximity (up to 30 m 
apart) then it is treated as part of a single patch (Threatened Species Scientific Commitee 2015). Where native 
grassland/shrubland is within a gap in, or at the edge of a patch, (up to 30 m from the edge of the tree 
canopy/saplings) it should be considered to be part of the patch of the TEC (Threatened Species Scientific 
Commitee 2015). Native means vegetation ‘dominated by native species’ (i.e. that 50% or more of the perennial 
vegetation cover is native). Plot 3 was undertaken in an area of derived grassland to the south of the Golden 
Highway. The perennial native vegetation cover in Plot 3 was measured at 44.6%. The survey was undertaken 
in winter and it is likely that some native cover was missed due to absence of seed heads making some species 
unidentifiable. It is also likely that if another plot was undertaken in a different area of grassland the percentage 
of perennial native vegetation cover would be greater than 50%. Due to the sub-optimal late winter survey 
timing and only one plot being undertaken in the grassland, it is classed as derived native grassland and part of 
the patches of Central Hunter Valley eucalypt forest and woodland TEC using a precautionary approach. Where 
patches of Acacia salicina shrubland are located near a patch of the TEC, they have also been classed as part 
of the patch. 
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Photo 1 : Vegetation contiguous with the study area (part of the same patch) is typical of high quality Central Hunter Valley 
eucalypt forest and woodland ecological community 

 

 

Photo 2 : This photo taken from an area of derived native grassland / shrubland shows a Eucalyptus dawsonii tree and 
surrounding shrubs and grasses that form part of the Central Hunter Valley eucalypt forest and woodland ecological 
community (all considered part of the TEC patch) 

3.8.2 Threatened species 

No threatened species listed under the EPBC Act were identified in the study area during field surveys. 
However, several species have a moderate likelihood of occurring within the study area based on nearby 
records and the presence of suitable habitat. These species include:  

 Swift Parrot (Lathamus discolor) – endangered 

 Regent Honeyeater (Anthochaera Phrygia) – critically endangered 
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 Painted Honeyeater (Grantiella picta) – vulnerable  

 Corben’s Long-eared Bat (Nyctophilus corbeni) – vulnerable  

 Large-eared Pied Bat (Chalinolobus dwyeri) – vulnerable.  

For threatened biodiversity listed under the EPBC Act, significance assessments have been completed in 
accordance with the EPBC Act Policy Statement 1.1 Significant Impact Guidelines (Department of the 
Environment 2013) and are located in Appendix C. 

3.8.3 Migratory species 

Ten migratory bird species were identified as potentially occurring in the locality based on regional records, the 
distributional range of the species and modelled habitat. These migratory species, along with their preferred 
habitat requirements and an assessment of their likely presence in the study area are listed in Appendix B. 
From this review, only the Fork-tailed Swift, White-throated Needletail and Rainbow Bee-eater are considered 
moderately likely to occur in the study area. The Fork-tailed Swift and White-throated Needletail may fly over the 
study area but would not use it as habitat. The Rainbow Bee-eater may use vegetation within the study area 
during its annual migration. 

While some migratory species of bird are likely use the study area and locality, the study area would not be 
classed as an ‘important habitat’ as defined under the EPBC Act Policy Statement 1.1 Significant Impact 
Guidelines (Department of the Environment 2013), in that the study area does not contain: 

 Habitat utilised by a migratory species occasionally or periodically within a region that supports an 
ecologically significant proportion of the population of the species (ecologically significant proportions are 
defined by the Draft referral guideline for 14 birds listed as migratory species under the EPBC Act 
(Department of the Environment 2015a) 

 Habitat that is of critical importance to the species at particular life-cycle stages 

 Habitat utilised by a migratory species which is at the limit of the species range 

 Habitat within an area where the species is declining. 

The Draft referral guideline for 14 birds listed as migratory species under the EPBC Act (Department of the 
Environment 2015) indicates that in most cases, significant impacts on the White-throated Needletail or Fork-
tailed Swift are unlikely to occur and consideration for them in a referral is not required. A nationally significant 
proportion of the population (0.1 percent of the population) for these two species is: White-throated Needletail – 
10 birds and Fork-tailed Swift – 100 birds. This number of birds would not be supported by the study area, as 
the habitats are not large enough or high enough quality. 

The proposal would not substantially modify, destroy or isolate an area of important habitat for the migratory 
species and it would not seriously disrupt the lifecycle of an ecologically significant proportion of a population of 
migratory birds. As such, there is a low risk of a significant impact to these migratory species from the proposal 
and migratory species are not considered further in this report. 

3.9 General flora and fauna 

A list of plants and animals recorded during the field surveys is provided in Appendix A.  

The surveys recorded 86 plant species across the study area, with 76 of these species recorded within the five 
floristic plots. Of the total species count, 23 (27 per cent) were exotic species (see Appendix A). There were two 
priority weeds for the Hunter Region (refer to Table 3.7). The diversity of native and exotic species is typical of 
disturbed roadside areas and small patches of disturbed and regrowth bushland. 

Forty vertebrate fauna species were recorded from this survey. This includes 32 bird species, two mammal 
species, two frog species and three reptile species.  
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Table 3-7 Priority weed species for the Hunter Region recorded in the study area 

Species Prevalence on Site Hunter Regional Strategic Weed Management Plan 

African Olive 

Olea europaea 
subsp. 
cuspidata 

Plot 4. Low abundance 
throughout the study 
area. 

Regional Priority Weed – Asset Protection 

These weeds are widely distributed in some areas of the region. 
Their spread should be minimised to protect priority assets. 

Prickly pear 
Opuntia stricta 

Low abundance in both 
plots 

Additional Species of Concern 

Mandatory Measure (Division 8, Clause 29, Biosecurity Regulation 
2016): A person must not move, import into the State or sell. 

* Mandatory Measure (Division 8, Clause 29, Biosecurity 
Regulation 2016): A person must not move, import into the State 
or sell. 
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4. Impact assessment 
Potential impacts associated with the proposal may include direct impacts incurred during the actual 
construction of the proposal to indirect impacts that may come about during the operational phase of the 
proposal over a longer duration. This chapter lists and discusses all potential impacts to biodiversity that may 
occur as a result of the proposal. 

4.1 Construction impacts 

4.1.1 Removal of native vegetation  

The potential loss of vegetation associated with the proposal has been quantified by overlaying the proposal 
100 percent concept design (including sediment basins)onto the vegetation community map, with a 10 metre 
buffer (i.e. potential impact area) to allow for a small contingency surrounding the proposal for construction 
activities. The potential loss of vegetation associated with the proposal is summarised in Table 4.1. The 
proposal would potentially impact on up to about 5.67 hectares of native vegetation (see Table 4.1). When 
considered in the context of the locality (the area within 10 kilometres of the proposal), the proportional impact is 
small (see Table 4.1).  

Table 4-1 Condition of native vegetation in the study area and predicted loss during construction 

Plant Community Type Condition Potential impact 
(ha)* 

Impact in the context of 
the locality (within 10 
km) – Peak (2006) 

Grey Box - Slaty Box shrub - grass 
woodland on sandstone slopes of the 
upper Hunter and Sydney Basin (PCT 
1655) 

Moderate / Good 2.41 <0.01% 
 
(3,167 ha of MU 10 
mapped in the locality) 

Grey Box - Slaty Box shrub - grass 
woodland on sandstone slopes of the 
upper Hunter and Sydney Basin (PCT 
1655) 

Poor 1.32 

Derived Native Grassland Derived Native 
Grassland 

1.59 <0.01% 
 
(3,167 ha of MU 10 
mapped in the locality) 

Acacia salicina regrowth Acacia salicina 
regrowth 

0.35 - 

Total 5.67 ha <0.01% 

*Impact calculated on 10 metre buffer around the current 100% concept design. 

The process of clearing vegetation will also result in additional impacts including: 

 Loss of hollow-bearing trees 

 Removal of dead-wood and dead trees 

 Bushrock removal 

Although the proposal  will not result in large amounts of any of these additional impacts, they must be 
considered in the clearing process. Numerous hollow-bearing trees were identified within the study area. Grey 
Box appears to readily form hollows in this area and some trees were observed to contain up to five hollows 
each. These would be suitable for many hollow-roosting bat species. However, these hollow-bearing trees are 
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on the outskirts of the potential impact area and are likely able to be avoided. The removal of dead wood/trees 
and bushrock may reduce habitat availability for some fauna species. However, as the areas to be impacted are 
in the disturbed road corridor, there are few occurrences of these habitat features and the impact will be 
minimal. 

Threatened ecological communities 

Impacts to TECs associated with the direct loss of vegetation are summarised in Table 4.2.  This includes loss 
of vegetation associated with the:  

 Hunter Valley Footslopes Slaty Gum Woodland in the Sydney Basin Bioregion (listed as vulnerable under 
the TSC Act) and  

 Central Hunter Valley eucalypt forest and woodland ecological community (listed as critically endangered 
under the EPBC Act).  

All areas of regrowth Acacia salicina shrubland is also considered to be a regenerating form of Hunter Valley 
Footslopes Slaty Gum Woodland (TSC Act). Derived Native Grasslands and areas of regrowth Acacia salicina 
shrubland that are within 100 metres of woodland are counted under the EPBC Act listed TEC. 

Table 4-2 Impacts on threatened ecological communities 

Threatened ecological 
community 

Form Potential 
impact (ha)* 

Impact in the context of 
the locality (within 10 
km) – Peak (2006) 

TSC Act 

Hunter Valley Footslopes Slaty 
Gum Woodland in the Sydney 
Basin Bioregion (Vulnerable) 

Woodland (PCT 1655) 3.72 <0.01% 
 
(3,167 ha of MU 10 
mapped in the locality) 

Regrowth Acacia salicina 
shrubland 

0.35 - 

Total 4.08 <0.01% 

EPBC Act 

Central Hunter Valley eucalypt 
forest and woodland (Critically 
Endangered) 

Woodland (PCT 1655) – 
Moderate / Good 

2.41 <0.01% 
 
(3,167 ha of MU 10 
mapped in the locality) Woodland (PCT 1655) – Poor 1.32 

Derived native grassland 1.59 

Regrowth Acacia salicina 
shrubland (within 100m of 
woodland) 

0.21 - 

Total 5.53 <0.01% 

*Impact calculated on 10 metre buffer around the current 100% concept design. 

The local occurrence of a TEC is usually considered the area of the TEC that occurs within the study area. 
However, the local occurrence of a TEC may also include adjacent contiguous areas of vegetation outside the 
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study area. In this assessment, contiguous areas of the TEC that are outside of the study area are considered 
part of the local occurrence. Areas of the TEC within 100 metres of each other were considered contiguous for 
this assessment and therefore include much of the ridgetop vegetation that forms the vegetation corridor 
identified in Section 3.2.  

The local occurrence of these TECs was estimated using vegetation mapping by Peake (2006) and a visual 
assessment of aerial imagery, however is likely an underestimate as there is no mapping available for regrowth 
shrublands and derived native grasslands. Since the study area is mapped by Peake (2006) as ‘MU 10 Central 
Hunter Box – Ironbark Woodland’, the extent of this community within the corridor was used. The local 
occurrence of these two TECs is estimated at about 3,167 hectares. 

The predicted impact to remnant vegetation that comprises these TECs is about 3.72 hectares of woodland 
(2.41 hectares of ‘moderate / good’ condition and 1.31 of ‘poor’ condition) with differing amounts of derived 
native grasslands and shrublands for each TEC. When considered in the context of the locality (the area within 
10 kilometres of the proposal) the proportional impact is slightly smaller (see Table 4.2). 

When the impacts outlined below are considered in the local context, the impacts in terms of hectares removed 
are relatively small but the proportional impacts are large. Parts of the study area have been extensively cleared 
of native vegetation in the past, and the majority of existing remnant vegetation that would be impacted by the 
proposal is in poor condition (see Table 4.1), partly due to its proximity to the current road corridor. 

These impacts have been quantified based on the current 100 percent concept design, with an added ten metre 
buffer to account for any other potential disturbance during construction (referred to as the potential impact 
area). Compound sites are proposed to be located in currently cleared and disturbed areas and no native 
vegetation would be removed for compound sites in accordance with the direction provided in the Biodiversity 
Guidelines: Protecting and managing biodiversity of RTA projects (NSW Roads and Traffic Authority 2011). 

A ten metre buffer has been applied to account for indirect impacts such as edge effects. However, it should be 
noted that the vegetation within the study area is irregularly shaped and subject to a range of disturbances 
which has resulted in existing edge effects being prevalent in the vegetation (i.e. weed invasion, light 
penetration, wind penetration, noise from the Golden Highway, etc.). The study area does not contain any large 
core areas of habitat that are not affected by edge effects. As such, the clearing associated with the proposal is 
not anticipated to result in any noteworthy increase in indirect impacts. 

Key threatening processes identified as potential consequences of the proposal include those associated with 
habitat degradation, such as vegetation clearing. There is also potential for other, currently active threatening 
processes to be accelerated (e.g. weed invasion and diseases and alteration of hydrological regimes). The 
mitigation measures listed in Chapter 6 would be implemented to minimise their effect. 

4.1.2 Removal of threatened fauna habitat 

The Speckled Warbler was the only threatened species identified within the study area during surveys. It was 
observed foraging in higher condition vegetation on both sides of the highway on the western side of the hill. 
The vegetation to be impacted also provides some potential habitat for many other threatened fauna species. 
These are all highly mobile species including birds and bats (see Table 4.3). Habitat that would be impacted by 
the proposal is generally limited to foraging habitat, however numerous small hollows were observed within the 
study area, which may be used by hollow-roosting microbat species such as the Eastern Freetail-bat, Corben’s 
Long-eared Bat, Greater Broad-nosed Bat and Yellow-bellied Sheathtail-bat. However, these hollow-bearing 
trees are all on the outskirts of the potential impact area and may be able to be avoided. 

The predicted impacts to habitat for threatened species are outlined in Table 4.3. All vegetation to be impacted 
(except for derived native grasslands) is considered potential foraging habitat for these threatened species. The 
overall impact to foraging habitat is predicted at about 4.08 hectares, which represents about 0.17 percent of 
the local occurrence of habitat for these species, however this number is likely to be smaller as Peake (2006) 
vegetation mapping does not map the distribution of Acacia regrowth, which would potentially be used as 
connectivity habitat for woodland birds. 

Microbats were observed in the box culverts underneath the Golden Highway at about Ch70250, 30 metres 
west of the proposal. The bats were roosting on multiple days in a deep recess were the culverts has been 
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extended. This demonstrates that the culverts are likely used consistently as roosting habitat. Since the bats 
could not be removed from the culvert without potential harm, visual inspection and bat call identification could 
only narrow the bats observed down to two possible species, the Eastern Bentwing-bat and the Southern 
Myotis. At this stage there are no expected direct impacts to these box culverts, however construction works 
may result in potential roost disturbance through noise and vibration. All safely accessible culverts within the 
study area were inspected, however most were too small for a detailed inspection. Many exhibited overgrown 
vegetation at the entrance and did not appear to provide much roosting opportunities. Considering this, the 
potential for bats in all other culverts is low.  

Numerous hollow-bearing trees were identified within the study area. Grey Box appears to readily form hollows 
in this area and some trees were observed to contain up to five hollows each. These would be suitable for many 
hollow-roosting bat species. However, these hollow-bearing trees are on the outskirts of the potential impact 
area and are likely able to be avoided. 

Table 4-3 Impacts on threatened fauna and fauna habitat 

Threatened 
species 

TSC 
Act 

EPBC 
Act 

Potential 
occurrence 

Potential impact (ha) 

Eastern 
Bentwing-bat  

V – Potentially 
recorded 

4.08 ha 
 
(Foraging habitat. Culverts where bats were identified will not 
be impacted) Eastern Cave 

Bat  
V – Moderate 

Large-eared 
Pied Bat  

V V Moderate 

Southern 
Myotis 

V - Potentially 
recorded 

Eastern 
Freetail-bat  

V – Moderate 4.08 ha 
 
(Foraging habitat. No hollows are likely to be impacted) 

Corben’s 
Long-eared 
Bat  

V V Moderate 

Greater 
Broad-nosed 
Bat 

V - Moderate 

Yellow-bellied 
Sheathtail-bat 

V - Moderate 

Swift Parrot E E Moderate 4.08 ha 
 
(Foraging habitat) Painted 

Honeyeater 
V - Moderate 

Regent 
Honeyeater 

CE CE Moderate 

Brown 
Treecreeper  

V - Moderate 4.08 ha 
 
(Foraging habitat) 

Diamond 
Firetail  

V - Moderate 

Grey-crowned 
Babbler 

V - Moderate 
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Threatened 
species 

TSC 
Act 

EPBC 
Act 

Potential 
occurrence 

Potential impact (ha) 

Hooded 
Robin  

V - Moderate 

Scarlet Robin V - Moderate 

Speckled 
Warbler  

V - Recorded 

Varied Sittella V - Moderate 

4.1.3 Removal of threatened flora 

The proposal would result in the reduction of potential habitat for one threatened flora population, Cymbidium 
canaliculatum population in the Hunter Catchment. However, this species was not confirmed in the study area 
during field surveys and was assessed, using a precautionary approach, as potentially present (Table 4.4). This 
species is considered moderately likely to occur in, or directly adjacent to, the study area based on the 
presence of suitable habitat. 

Table 4-4 Impacts on threatened flora 

Threatened species Ecosystem or 
species credit 
species 

Status Potential impact to habitat 
(ha) TSC 

Act 
EPBC 
Act 

Cymbidium canaliculatum population 
in the Hunter Catchment 

Species EP - 3.72 hectares  

4.1.4 Injury and mortality 

Fauna injury or death has the greatest potential to occur during vegetation clearing and the extent of this impact 
would be proportionate to the extent of vegetation that is cleared. Some mobile species, such as birds, may be 
able to move away from the path of clearing and may not be greatly affected unless they are nesting. However, 
other species that are less mobile (e.g. ground dwelling reptiles), or those that are nocturnal and nest or roost in 
trees during the day (e.g. arboreal mammals and microchiropteran bat species), may find it difficult to move 
rapidly when disturbed. Common fauna species such as possums, reptiles and frogs are the most likely to be 
affected.  

Entrapment of wildlife in any trenches that are dug is a possibility if the trenches are deep and steep sided. 
Wildlife may also become trapped in machinery that is stored in the study area overnight that may result in injury 
or death. 

Avoidance, minimisation and mitigation measures designed to reduce an injury and death of fauna are provided 
in Chapter 6. 

4.2 Indirect/operational impacts 

4.2.1 Wildlife connectivity and habitat fragmentation 

Habitat fragmentation is a landscape scale process that involves the division of a single large area of habitat 
into two or more smaller areas, with the occurrence of a new habitat type in the area between the newly created 
habitat fragments. Vegetation in the study area is part of a ridgeline habitat corridor that runs north to south, 
only being thinned by mining operations north of the proposal and the Hunter River valley to the south.  

Fauna habitat connectivity along the Golden Highway around the study area is currently intact for flying animals, 
however ground dwelling animals are restricted by the road. The ridgetop vegetation in the study area is part of 
a sparse corridor between National Parks to the south with Barrington Tops and Chichester north east of 
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Muswellbrook. Further west there are better representations of fauna connectivity corridors. Much of the 
vegetation across rural parts the Upper Hunter catchment area exist as small vegetation fragments, fragmented 
by expanses of cleared land now occupied by horse-breeding properties (studs), mines, grazing paddocks and 
residential dwellings. The proposal involves widening of the existing Golden Highway corridor across Ogilvies 
Hill at several locations. Therefore, there would be no additional fragmentation of habitat. However, as the road 
corridor would become slightly wider, this would further restrict north-south connectivity for ground-dwelling 
fauna. Habitat connectivity for highly mobile fauna, such as birds, would not be impacted. The widening of the 
Golden Highway would however result in some habitat loss (see Section 4.1) which would result in small 
increases to isolation of vegetation fragments in the landscape as some vegetation fragments would be reduced 
in size from the proposal.  

Mitigation measures designed to reduce the impact of the proposal on wildlife connectivity and habitat 
fragmentation are provided in Chapter 6. 

4.2.2 Edge effects on adjacent native vegetation and habitat 

The development of linear infrastructure is known to cause disturbance in terms of reducing habitat quality and 
patch size. This is due to the greater potential for edge effects and habitat fragmentation and barrier effects 
associated with these forms of development due to their impact footprint and perimeter. Edge effects refer to the 
changes in environmental conditions (for example altered light levels, wind speed, temperature) that occur 
along the edges of habitats. These new environmental conditions along the habitat edges can promote the 
growth of different vegetation types (including weeds), promote invasion by pest animals specialising in edge 
habitats, or change the behaviour of resident animals (Moenting & Morris 2006).  

Edge effects are already prevalent at Ogilvies Hill where native vegetation exists as small isolated patches.  
Considering the nature and scale of this proposal the extent of edge effects is likely to be low. No large patches 
of high quality vegetation would be fragmented by the proposal. Clearing would only occur within the current 
road corridor in areas that are already disturbed. 

4.2.3 Invasion and spread of weeds 

Proliferation of weed species is likely to occur as vegetation is removed, soil is disturbed and machinery move 
about the work site. The impacts from weed invasion would likely commence a few months after construction 
and gradually increase over months and seasons. Proliferation of weed species has the potential to impact on 
the quality and integrity of the native vegetation within the study area including habitat for threatened species 
(although the areas of native vegetation and habitat within the study area are currently generally poor and 
subject to significant weed invasion). 

Weed species were recorded in the study area during the field survey (see Section 3.9 and Appendix A). During 
construction there is potential to disperse these weed seeds and plant material into adjoining areas of 
vegetation or off site. The most likely causes of weed dispersal are associated with clearing of vegetation and 
stockpile of contaminated mulch and topsoil during earthworks, and movement of soil and attachment of seed 
(and other propagules) to construction vehicles and machinery. 

Mitigation measures designed to limit the spread and germination of noxious weeds are provided in Chapter 6. 

4.2.4 Invasion and spreads of pests  

No pest species were recorded in the study area during field surveys, though it is likely that some are present 
including the European Red Fox. Construction activities have the potential to disperse pest species out of the 
proposal area across the surrounding landscape and increase the ability of pest species to utilise habitats due 
to habitat removal, noise, and human presence during construction and operation of the Project. However, 
where construction activities take place in already cleared or highly disturbed areas the magnitude of this impact 
would be low.  
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4.2.5 Invasion and spread of pathogens and disease 

Several pathogens known from NSW have potential to impact on biodiversity as a result their movement and 
infection during construction. Of these, three are listed as a key threatening process under either the EPBC Act 
and/or TSC Act including: 

 Dieback caused by Phytophthora (Root Rot; EPBC Act and TSC Act) 

 Infection of frogs by amphibian chytrid fungus causing the disease chytridiomycosis (EPBC Act and TSC 
Act) 

 Introduction and establishment of exotic Rust Fungi of the order Pucciniales on plants of the family 
Myrtaceae (TSC Act). 

While these pathogens were not observed or tested for in the study area the potential for pathogens to occur 
should be treated as a risk during construction.  

Mitigation measures to deal with the potential introduction and spread of pathogens are provided in Chapter 6. 

4.2.6 Changes to hydrology 

The construction phase of the proposal presents risk to degradation of downstream aquatic habitat. However, 
no aquatic habitat was identified within the study area at the time of the field surveys. There are several 
drainage lines passing underneath the Golden Highway however these are likely only to drain water away 
during rain and are ephemeral. The absence of macrophyte vegetation around these drainage lines suggests 
they do not often contain permanent water. The drainage line running under the Golden Highway, 30 metres 
outside of the proposal  on the western side of Ogilvies Hill (about Ch70250) is most susceptible to impact, 
however little construction would occur there. Overall, potential impacts on biodiversity due to changes in 
hydrology are considered minor and manageable with the application of standard mitigation measures (see 
Chapter 6). 

4.2.7 Noise, light and vibration 

Considering the existing levels of noise and vibration from current high levels of use of the existing Golden 
Highway by vehicle, it is unlikely there would be a significant increase in noise and vibration during operation of 
the road that would result in any increased impacts to biodiversity within the study area. There is however 
potential for impacts to locally common fauna from noise and vibration during construction, which may result in 
fauna temporarily avoiding habitats adjacent to the construction, however traffic noise on the Golden Highway is 
likely to be significant deterrent to most fauna groups already. 

Lighting would be used at night to enable work to be completed may result in impacts to nocturnal fauna. 
Common nocturnal species such as possums and microbats may avoid the habitat in the study area during 
construction as temporary ‘daylight’ conditions would be created by the mobile lighting system. This impact is 
considered temporary and would not have long lasting effects on the biodiversity of the study area. 

4.2.8 Aquatic Impacts 

Only one watercourse, a drainage line, is present in the study area. The construction and operation of the 
proposal has the potential to impact aquatic ecosystems downstream from the study area due to changes in 
water quality from contaminants such as hydrocarbons and chemicals, however such impacts are those 
generally associated with the risks of construction and operation and not specific to this proposal. With the 
application of standard mitigation measures (see Chapter 6), the potential for such impacts is considered low.  

4.3 Cumulative impacts 

The potential biodiversity impacts of the proposal must be considered as a consequence of the construction and 
operation of the proposal within the existing environment. The proposal would not act alone in causing impacts 
to biodiversity, as very large areas of vegetation within the locality have already been removed, predominately 
for mining in the recent past. The incremental effects of multiple sources of impact (past, present and future) are 
referred to as cumulative impacts and provide an opportunity to consider the proposal within a strategic context.  
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The accumulating impacts of historic vegetation clearing for agriculture, mining, urban development, and 
development and maintenance of infrastructure would likely include continued loss of biodiversity in the Hunter 
Catchment. While data from all recent projects in the locality is not freely available, some information on the 
likely biodiversity impacts from recent projects is available in Table 4-5. The total cumulative impact of the two 
projects listed in Table 4-4 and this current project would result in a 1.3% reduction in the mapped area of the 
Central Hunter Grey Box – Ironbark Woodland endangered ecological community (TSC Act) within the Central 
Hunter Valley. 

Table 4-5 Cumulative impacts within Central Hunter Valley 

Project Total impact TEC Proposal Cumulative impact 

Drayton 
South Coal 
Project 
(approx. 10 
km north-
east of the 
proposal) 

A loss of 1,439 ha of native 
vegetation, including five 
threatened ecological 
communities (269.5 ha) and 
habitat for four threatened flora 
species and 21 threatened and/or 
migratory fauna species. 

151 ha of Central 
Hunter Grey Box 
– Ironbark 
Woodland (TSC 
Act) 

4.08 ha of Central 
Hunter Grey Box – 
Ironbark Woodland 
(TSC Act) 

 

<0.001% (14,818 
ha total area 
mapped in Central 
Hunter Valley) 

1.3% 

(14,818 ha total 
area mapped in 
Central Hunter 
Valley) 

Mt Arthur 
open cut 
coal mine 
(approx. 10 
km north of 
the 
proposal) 

Loss of 235 ha of native 
vegetation 

41 ha of Central 
Hunter Grey Box 
– Ironbark 
Woodland (TSC 
Act) 

 

The proposal is one of ten proposed upgrades along the Golden Highway. The total length of all ten sites is 
about 32.45 kilometres. The proposal includes the widening of the entire length by four metres and addition of 
3.5-metre-wide overtaking lanes in some areas. Although many of these areas are likely to lack woody 
vegetation, the cumulative impact of the all the upgrades needs to be considered even though each site would 
be assessed individually.  

4.4 Assessment of significance 

An Assessment of Significance has been conducted for threatened species and ecological communities that 
have been positively identified or that are considered to have a moderate or high likelihood of occurring in the 
study area. 

4.4.1 Environmental Planning and Assessment Act 1979 

The EP&A Act requires that a seven-part test be undertaken to assess the likelihood of a significant impact 
occurring to a threatened species, population or ecological community listed under the TSC Act. 

The document Threatened Species Assessment Guidelines: The Assessment of Significance (Department of 
Environment and Climate Change 2007) outlines a set of guidelines to help applicants/proponents of a 
development or activity with interpreting and applying the factors of assessment in the seven-part test. The 
guidance provided by the Department of Environment and Climate Change (2007) has been used here in 
preparing these seven-part tests. 

Full details of assessment of significance under the EP&A Act are presented in Appendix C. The conclusions of 
the EP&A Act are provided in Table 4.6, which indicates that a significant impact is considered unlikely on any 
threatened ecological communities or species listed under the TSC Act. 



Ogilvies Hill Biodiversity Assessment Report 

 

A 54 

Table 4-6 Summary of EP&A Act assessments of significance 

Species Status 
(TSC 
Act) 

Seven-part test 
questions 

Likely 
Significant 
Impact 

Potential to occur in the 
Study area 

1 2 3 4 5 6 7 

Threatened ecological communities 

Hunter Valley 
Footslopes Slaty Gum 
Woodland in the 
Sydney Basin 
Bioregion 

V X X N Y N N Y No Present  

Threatened flora 

Cymbidium 
canaliculatum 
population in the 
Hunter Catchment 

E X N X Y N N Y No Potential habitat widespread. 
Not identified within the study 
area. 

Cave-roosting microbats 

Eastern Bentwing-bat V N X X N N N Y No 

Foraging habitat and potential 
roosting habitat in culverts. 

Eastern Cave Bat V N X X N N N Y No 

Large-eared Pied Bat V N X X N N N Y No 

Southern Myotis V N X X N N N Y No 

Hollow-roosting microbats 

Corben’s Long-eared 
Bat 

V N X X N N N Y No 

Foraging habitat and potential 
roosting habitat in hollow-
bearing trees. 

Eastern Freetail-bat V N X X N N N Y No 

Greater Broad-nosed 
Bat 

V N X X N N N Y No 

Yellow-bellied 
Sheathtail-bat 

V N X X N N N Y No 

Woodland birds 

Speckled Warbler V N X X N N N Y No Confirmed in the study area 

Grey-crowned Babbler V N X X N N N Y No 

Suitable habitat widespread Brown Treecreeper V N X X N N N Y No 

Varied Sittella V N X X N N N Y No 



Ogilvies Hill Biodiversity Assessment Report 

 

A 55 

Species Status 
(TSC 
Act) 

Seven-part test 
questions 

Likely 
Significant 
Impact 

Potential to occur in the 
Study area 

Hooded Robin V N X X N N N Y No 

Scarlet Robin V N X X N N N Y No 

Diamond Firetail V N X X N N N Y No 

Nectarivorous birds 

Painted Honeyeater V N X X N N N Y No No winter flowering eucalypts 
present in study area. 
Vegetation in study area likely 
only used on occasion when 
these species are passing 
through. 

Swift Parrot E N X X N N N Y No 

Regent Honeyeater CE N X X N N N Y No 

* Y= Yes (negative impact), N = No (no or positive impact), X = not applicable,  

Significance assessment questions  

1. In the case of a threatened species, whether the action proposed is likely to have an adverse effect on 
the life cycle of the species such that a viable local population of the species is likely to be placed at risk 
of extinction 

2. In the case of an endangered population, whether the action proposed is likely to have an adverse 
effect on the life cycle of the species that constitutes the endangered population such that a viable local 
population of the species is likely to be placed at risk of extinction 

3. In the case of an endangered ecological community or critically endangered ecological community, 
whether the action proposed:  

(i) is likely to have an adverse effect on the extent of the ecological community such that its local 
occurrence is likely to be placed at risk of extinction, or 

(ii) is likely to substantially and adversely modify the composition of the ecological community such 
that its local occurrence is likely to be placed at risk of extinction 

4. In relation to the habitat of a threatened species, population or ecological community:  

(i) the extent to which habitat is likely to be removed or modified as a result of the action proposed 

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat 
as a result of the proposed action 

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term 
survival of the species, population or ecological community in the locality 

5. Whether the action proposed is likely to have an adverse effect on critical habitat (either directly or 
indirectly) 

6. Whether the action proposed is consistent with the objectives or actions of a recovery plan or threat 
abatement plan 

7. Whether the action proposed constitutes or is part of a key threatening process or is likely to result in 
the operation of, or increase the impact of, a key threatening process. 

4.4.2 Environment Protection and Biodiversity Conservation Act 1999 

For threatened biodiversity listed under the EPBC Act, significance assessments have been completed in 
accordance with the EPBC Act Policy Statement 1.1 Significant Impact Guidelines (Department of the 
Environment 2013). The following ecological communities and species were assessed, as they were confirmed 
on site or are considered moderately likely to occur based on the presence of suitable foraging habitat: 

 Central Hunter Valley Eucalypt Forest and Woodland (Critically Endangered) 

 Large-eared Pied Bat (Vulnerable) 
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 Corben’s Long-eared Bat (Vulnerable). 

The summary of the EPBC Act assessment of significance are provided in Table 4.7 which indicates that a 
significant impact is considered unlikely for any Matter of NES and a referral of the proposal would not be 
required. Full details of the assessment of significance for threatened species under the EPBC Act are 
presented in Appendix C. 

Table 4-7 Summary of EPBC Act assessments of significance 

Species/Ecological Community Important population* Likely significant impact  

Critically Endangered and Endangered 

Central Hunter Valley Eucalypt Forest and Woodland No No 

Swift Parrot No No 

Regent Honeyeater No No 

Vulnerable 

Painted Honeyeater No No 

Corben’s Long-eared Bat  No No 

Large-eared Pied Bat No No 

*A ‘population of a species’ as determined by the Environment Protection and Biodiversity Conservation Act 
1999 is an occurrence of the species in a particular area. In relation to critically endangered, endangered or 
vulnerable threatened species, occurrences include but are not limited to: 

a) a geographically distinct regional population, or collection of local populations, or 

b) population, or collection of local populations, that occurs within a particular bioregion.  

Important Population as determined by the Environment Protection and Biodiversity Conservation Act 1999, is 
one that for a vulnerable species:  

a) is likely to be key source populations either for breeding or dispersal 

b) is likely to be necessary for maintaining genetic diversity 

c) is at or near the limit of the species range. 

4.5 Impact summary 

Table 4-8 provides a summary of predicted impacts to biodiversity. 

 



Ogilvies Hill Biodiversity Assessment Report 

 

 

A  57 

Table 4-8 Summary of potential impacts to biodiversity 

Impact Biodiversity values Nature of impact 
 
(Direct, 
indirect, 
consequential, 
cumulative) 

Extent of 
impact 
 
(Site based, 
Local, 
Regional, 
State, 
National) 
 

Duration 
 
(Short term/ Long 
term, pre, during or 
post construction) 

Does the proposal constitute or 
exacerbate a key threatening 
process? 

Removal of 
native 
vegetation 

Native vegetation (one PCT) Direct and 
cumulative 

Local and 
regional 
impact 
resulting 
from loss of 
3.72 ha 
comprising 
2 TECs 

Long term impact – 
habitat loss 

 Clearing of native vegetation 
 Bushrock removal 
 Removal of dead wood and 

dead trees  

(VEC) Hunter Valley Footslopes Slaty Gum Woodland in 
the Sydney Basin Bioregion - TSC Act 

Direct 4.08 ha Long term impact – 
habitat loss and 
fragmentation 

(EEC) Central Hunter Valley eucalypt forest and 
woodland – EPBC Act (includes Derived Native 
Grasslands) 

Direct 5.53 ha Long term impact – 
habitat loss and 
fragmentation 

Removal of 
threatened 
fauna species 
habitat and 
habitat 
features 

 Speckled Warbler – vulnerable TSC Act – confirmed 
 Brown Treecreeper – vulnerable TSC Act – assumed 

present 
 Hooded Robin – vulnerable TSC Act – assumed 

present 
 Scarlet Robin – vulnerable TSC Act – assumed 

present 
 Diamond Firetail – vulnerable TSC Act – assumed 

present 

Direct impact  Regional 
impact – 
loss of 
habitat for 
threatened 
fauna 
populations 

Long-term  Clearing of native vegetation 
 Bushrock removal 
 Removal of dead wood and 

dead trees 
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Impact Biodiversity values Nature of impact 
 
(Direct, 
indirect, 
consequential, 
cumulative) 

Extent of 
impact 
 
(Site based, 
Local, 
Regional, 
State, 
National) 
 

Duration 
 
(Short term/ Long 
term, pre, during or 
post construction) 

Does the proposal constitute or 
exacerbate a key threatening 
process? 

 Painted Honeyeater – vulnerable TSC Act – assumed 
present 

 Swift Parrot – vulnerable TSC Act – assumed present 
 Regent Honeyeater – vulnerable TSC Act – assumed 

present 
 Grey-crowned Babbler – vulnerable TSC Act – 

assumed present 
 Varied Sittella – vulnerable TSC Act – assumed 

present 
 Corben’s Long-eared Bat – vulnerable TSC Act and 

EPBC Act – assumed present 
 Eastern Freetail-bat Bat – vulnerable TSC Act – 

assumed present 
 Greater Broad-nosed Bat – vulnerable TSC Act – 

assumed present 
 Yellow-bellied Sheathtail-bat – vulnerable TSC Act – 

assumed present 
 Eastern Bentwing-bat – vulnerable TSC Act – 

possible identification from call detection and culvert 
 Eastern Cave Bat – vulnerable TSC Act – assumed 

present 
 Large-eared Pied Bat – vulnerable TSC Act and 

EPBC Act – assumed present 
 Southern Myotis – vulnerable TSC Act – assumed 

present 
The loss of habitat for threatened fauna species would 
equate to about 4.08 hectares of native vegetation, 
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Impact Biodiversity values Nature of impact 
 
(Direct, 
indirect, 
consequential, 
cumulative) 

Extent of 
impact 
 
(Site based, 
Local, 
Regional, 
State, 
National) 
 

Duration 
 
(Short term/ Long 
term, pre, during or 
post construction) 

Does the proposal constitute or 
exacerbate a key threatening 
process? 

dominated by varying condition dry sclerophyll forests 
with a shrub and grass understorey, followed by regrowth 
shrubland.  

Fragmentation 
of identified 
biodiversity 
links and 
habitat 
corridors 

The proposal will not result in excessive landscape scale 
habitat fragmentation. The vegetation corridor that 
Ogilvies Hill is part of is already fragmented by the 
existing Golden Highway road corridor. However, the 
proposal would result in a small-scale increase in the 
width of the road corridor.  

Indirect Fragmentati
on of 
habitat for 
local and 
regional 
populations 
of 
threatened 
species  

Long-term impacts of 
reduced population 
viability and loss of 
genetic diversity 

Clearing of native vegetation 
 

Edge effects 
on adjacent 
native 
vegetation and 
habitat 

Vegetation along the existing Golden Highway is already 
edge affected, however there is potential for increased 
edge effects where vegetation is cleared. The greatest 
potential for edge effects would be within the newly 
created edges traversing areas of woodland and native 
grasslands.  

Indirect Localised 
impacts 

Long-term 
degradation of 
vegetation community 
edges 

No 

Injury and 
mortality of 
fauna 

If unmitigated, fauna injury or death has the greatest 
potential to occur during vegetation clearing resulting from 
direct disturbance to habitat trees, bushrock removal and 
ground cover removal.  Injury and mortality could also 
increase during operation of the road through road-strike 

Direct Localised 
impacts 

Short and long-term  Clearing of native vegetation 
 Bushrock removal 
 Loss of hollow-bearing trees 
 Removal of dead wood and 

dead trees 

Invasion and Weed species were recorded in the study area during the Indirect Localised Long-term  Invasion and establishment of 
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Impact Biodiversity values Nature of impact 
 
(Direct, 
indirect, 
consequential, 
cumulative) 

Extent of 
impact 
 
(Site based, 
Local, 
Regional, 
State, 
National) 
 

Duration 
 
(Short term/ Long 
term, pre, during or 
post construction) 

Does the proposal constitute or 
exacerbate a key threatening 
process? 

spread of 
weeds 

field survey. If unmitigated during construction, there is 
potential to disperse these weed seeds and plant material 
into adjoining areas of vegetation or off site. The most 
likely causes of weed dispersal are associated with 
clearing of vegetation and stockpile of contaminated 
mulch and topsoil during earthworks, and movement of 
soil and attachment of seed (and other propagules) to 
construction vehicles and machinery. 

impacts exotic vines and scramblers 
 Invasion of native plant 

communities by African 
Olive (Olea europaea L. 
subsp. cuspidata) 

 Invasion, establishment and 
spread of Lantana camara 

 Invasion of native plant 
communities by exotic perennial 
grasses 

 Loss and degradation of native 
plant and animal habitat by 
invasion of escaped garden 
plants, including aquatic plants 

Invasion and 
spread of 
pests 

The proposal area is likely already habitat for common 
pest species such as rabbits, foxes, and dogs. 
Construction activities have the potential to disperse pest 
species out of the proposal area across the surrounding 
landscape and increase the ability of pest species to 
utilise habitats due to habitat removal, noise, and human 
presence during construction and operation. However, 
considering the proposal is being constructed in an 
existing road corridor, the potential for impact is low. 

Indirect Localised 
impact 

Long-term  Competition and grazing by the 
feral European rabbit 
(Oryctolagus cuniculus) 

 Competition and habitat 
degradation by feral goats 
(Capra hircus) 

 Herbivory and environmental 
degradation caused by feral 
deer 

 Predation and hybridisation of 
feral dogs (Canis lupus 
familiaris) 
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Impact Biodiversity values Nature of impact 
 
(Direct, 
indirect, 
consequential, 
cumulative) 

Extent of 
impact 
 
(Site based, 
Local, 
Regional, 
State, 
National) 
 

Duration 
 
(Short term/ Long 
term, pre, during or 
post construction) 

Does the proposal constitute or 
exacerbate a key threatening 
process? 

 Predation by the European red 
fox (Vulpes vulpes) 

 Predation by the feral cat (Felis 
catus) 

 Predation, habitat degradation, 
competition and disease 
transmission by feral pigs (Sus 
scrofa) 

Invasion and 
spread of 
pathogens and 
disease 

While disease pathogens were not directly observed or 
tested for in the proposal area the potential for pathogens 
to occur should be treated as a risk during construction. 

Indirect Local Long-term through 
introduction of 
disease pathogens 

 Infection of native plants 
by Phytophthora cinnamomi 

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

 Infection by psittacine circoviral 
(beak and feather) disease 
affecting endangered psittacine 
species and populations 

 Infection of frogs by amphibian 
chytrid causing the disease 
chytridiomycosis 

Noise, dust, 
light and 
contaminants  

Noise, dust, light and contaminant pollution are direct 
impacts that are likely to result from proposal activities. 
These impacts are likely to have cumulative effects, 
particularly on any bats that may be roosting in culverts 
under the highway. Noise, dust, light and contaminant 

Direct/indirect Local Short to medium-term No 
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Impact Biodiversity values Nature of impact 
 
(Direct, 
indirect, 
consequential, 
cumulative) 

Extent of 
impact 
 
(Site based, 
Local, 
Regional, 
State, 
National) 
 

Duration 
 
(Short term/ Long 
term, pre, during or 
post construction) 

Does the proposal constitute or 
exacerbate a key threatening 
process? 

pollution are likely to occur during all phases of the 
proposal from all proposal activities, although will be 
greatest where activities take place near vegetated areas 
(due to the increased presence of resident fauna) and 
during construction. 

Cumulative 
impacts 

Cumulative loss of vegetation and habitat from the local 
area and loss of habitat for regional populations of 
threatened species, and endangered ecological 
communities 

Direct/indirect Local and 
regional 

Long-term Clearing of native vegetation 
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5. Avoid, minimise and mitigate impacts 
In managing biodiversity, Roads and Maritime aims to achieve a balanced outcome, taking account of 
environmental considerations together with economic and community objectives. This includes a balanced 
approach to examining the particular environmental consequences of an activity, recognising that achieving an 
optimal outcome often requires compromise and decisions regarding environmental values. A key part of Roads 
and Maritime’s management of biodiversity for this proposal is the application of the ‘avoid, minimise, mitigate 
and offset’ hierarchy. 

Roads and Maritime’s current approach with respect to biodiversity is: 

1. Avoid and minimise impacts as the highest priority 

2. Mitigate impacts where avoidance is not feasible or practicable in the particular circumstance 

3. Offset where residual, significant unavoidable impacts would occur. 

5.1 Avoidance and minimisation 

Avoiding environmental impacts as the first step is consistent with the application of the precautionary principle. 
Roads and Maritime’s first priority is to avoid impacts to the environment. This is can be achieved by early 
consideration of environmental issues from identification of constraints at proposal inception through to options 
analysis and selection of a preferred option, design investigation and assessment of the preferred option, 
detailed design, and implementation of on-ground safeguards during construction and operation and 
maintenance of the activity.  

The primary method to avoid impacts is to locate activities away from areas of known or potential high 
biodiversity value. In identifying suitable work sites, the first preference is to locate existing cleared and 
disturbed areas that have good access, are not within immediate proximity to waterways, and that support good 
site management practices (for example, management of material stockpiles). 

Where it is not possible to avoid impacts, the proposal would be designed to minimise impacts as far as 
possible. This would include the application of measures such as road design refinements in the detailed design 
phase to reduce the scope of the overall impact. However, the ability to minimise impacts for this proposal is 
limited as the impacts are to occur at the edge of the road that needs to be widened. 

5.2 Mitigation measures 

Once all practicable steps to avoid or minimise impacts have been implemented at the design phase, mitigation 
measures would be implemented to further lessen the potential ecological impacts of the proposal.  

Mitigation measures are to be undertaken during the construction and operational phases. The Roads and 
Maritime guidelines and procedures identify a range of mitigation techniques to be applied, including managing 
the vegetation clearing process, re-establishment of native vegetation at the end of a proposal, weed 
management, provision of supplementary fauna habitat (such as nest boxes for appropriate species), and 
installation of erosion and sediment controls as appropriate.  

The following mitigation measures as outlined in the Biodiversity Guidelines: Protecting and managing 
biodiversity of RTA projects (NSW Roads and Traffic Authority 2011) are recommended for implementation (see 
Table 5-1. 
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Table 5-1 Mitigation measures 

Impact Mitigation measures  Timing and 
duration 

Likely 
efficacy of 
mitigation  

Residual 
impacts 
anticipated 

Removal of 
native 
vegetation 

Native vegetation removal will be minimised 
through detailed design. 

Detailed 
design 

Effective Loss of native 
vegetation 

Hollow-bearing trees to be retained will be 
protected in accordance with Guide 2: 
Exclusion zones of the Biodiversity Guidelines: 
Protecting and managing biodiversity on RTA 
projects (NSW Roads and Traffic Authority 
2011). 

Prior to 
construction 

Effective 

Pre-clearing surveys will be undertaken in 
accordance with Guide 1: Pre-clearing process 
of the Biodiversity Guidelines: Protecting and 
managing biodiversity on RTA projects (NSW 
Roads and Traffic Authority 2011). 

Prior to 
construction 

Effective 

Vegetation removal will be undertaken in 
accordance with Guide 4: Clearing of 
vegetation and removal of bushrock of the 
Biodiversity Guidelines: Protecting and 
managing biodiversity on RTA projects (NSW 
Roads and Traffic Authority 2011). 

During 
construction 

Effective 

Native vegetation will be re-established in 
accordance with Guide 3: Re-establishment of 
native vegetation of the Biodiversity Guidelines: 
Protecting and managing biodiversity on RTA 
projects (NSW Roads and Traffic Authority 
2011). 

Post 
construction 

Effective 

The unexpected species find procedure is to be 
followed under Biodiversity Guidelines: 
Protecting and managing biodiversity on RTA 
projects (NSW Roads and Traffic Authority 
2011) if threatened ecological communities, not 
assessed in the biodiversity assessment, are 
identified in the proposal area. 

During 
construction 

Proven 

Removal of 
threatened 
species 
habitat and 
habitat 
features 

Habitat removal will be minimised through 
detailed design. 

Detailed 
design 

Effective Loss of 
threatened 
fauna habitat 

Habitat removal will be undertaken in 
accordance with Guide 4: Clearing of 
vegetation and removal of bushrock of the 
Biodiversity Guidelines: Protecting and 
managing biodiversity on RTA projects (NSW 
Roads and Traffic Authority 2011). 

During 
construction 

Effective 

Habitat that is found to be impacted by the 
proposed clearing works will be replaced or re-

During 
construction 

Proven 
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Impact Mitigation measures  Timing and 
duration 

Likely 
efficacy of 
mitigation  

Residual 
impacts 
anticipated 

instated in accordance with Guide 5: Re-use of 
woody debris and bushrock and Guide 8: Nest 
boxes of the Biodiversity Guidelines: Protecting 
and managing biodiversity on RTA projects 
(NSW Roads and Traffic Authority 2011). 

The unexpected species find procedure is to be 
followed under Biodiversity Guidelines: 
Protecting and managing biodiversity on RTA 
projects (NSW Roads and Traffic Authority 
2011) if threatened fauna, not assessed in the 
biodiversity assessment, are identified in the 
proposal site. 

During 
construction 

Proven 

Fragmentation 
of identified 
biodiversity 
links and 
habitat 
corridors 

Native vegetation will be re-established in 
accordance with Guide 3: Re-establishment of 
native vegetation of the Biodiversity Guidelines: 
Protecting and managing biodiversity on RTA 
projects (NSW Roads and Traffic Authority 
2011) 

Detailed 
design, 
during 
construction 
and post 
construction 

Effective Loss of 
connectivity 
for fauna 
species 

Edge effects 
on adjacent 
native 
vegetation and 
habitat 

Exclusion zones will be set up at the limit of 
clearing in accordance with Guide 2: Exclusion 
zones of the Biodiversity Guidelines: Protecting 
and managing biodiversity on RTA projects 
(NSW Roads and Traffic Authority 2011). 

During 
construction 

Effective Reduction in 
quality of 
habitat in 
edge areas 

Injury and 
mortality of 
fauna 

Fauna will be managed in accordance with 
Guide 9: Fauna handling of the Biodiversity 
Guidelines: Protecting and managing 
biodiversity on RTA projects (NSW Roads and 
Traffic Authority 2011). 

During 
construction 

Effective None 

Targeted inspections of culverts for roosting 
microbats should be undertaken prior to the 
commencement of any culvert work. 

Prior to 
construction 
and during 
construction 

Effective Loss of 
potential 
roosting 
habitat 

Invasion and 
spread of 
weeds 

Weed species will be managed in accordance 
with Guide 6: Weed management of the 
Biodiversity Guidelines: Protecting and 
managing biodiversity on RTA projects (NSW 
Roads and Traffic Authority 2011). 

During 
construction 

Effective None 

Invasion and 
spread of 
pests 

Pest species will be managed within the 
proposal area. 

During 
construction 

Effective None 

Invasion and 
spread of 
pathogens and 

Pathogens will be managed in accordance with 
Guide 2: Exclusion zones of the Biodiversity 
Guidelines: Protecting and managing 

During 
construction 

Effective None 
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Impact Mitigation measures  Timing and 
duration 

Likely 
efficacy of 
mitigation  

Residual 
impacts 
anticipated 

disease biodiversity on RTA projects (NSW Roads and 
Traffic Authority 2011). 

Noise, dust 
and light  

Shading and artificial light impacts will be 
minimised during construction and through 
detailed design, should any additional lighting 
be required.  

Detailed 
design 

Effective Loss of 
habitat in 
edge areas. 
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6. Offset strategy
6.1 Quantification of impacts 

Although efforts have been made to avoid, minimise and mitigate potential ecological impacts from the 
proposal, some residual impacts would occur. In these circumstances, Roads and Maritime implements 
appropriate actions to ensure residual impacts to biodiversity are offset. A number of documents were reviewed 
to identify the need for biodiversity offsets for this proposal. This included the: 

 Roads and Maritime Guideline for Biodiversity Offsets (Roads and Maritime Services 2016)

 EPBC Act Environmental Offsets Policy (Department of Sustainability Environment Water Population and
Communities 2012)

 Principles for the use of Biodiversity Offsets in NSW (Department of Environment and Climate Change
2008b)

 Program Report –- Strategic Assessment of environmental assessment and decision making by NSW
Roads and Maritime Services, May 2015 (Roads and Maritime Services 2015).

This biodiversity assessment identifies that the proposal is not likely to have a significant impact on any 
threatened biodiversity listed under the TSC Act or EPBC Act (see Section 6 below and Appendix E). In this 
instance, and due to the Strategic Assessment, the EPBC Act environmental offsets policy does not apply. 

About 4.08 hectares of remnant vegetation meeting the description of the vulnerable Hunter Valley Footslopes 
Slaty Gum Woodland in the Sydney Basin Bioregion would be removed by the proposal (see Section 4.1.1). 
Additionally, this woodland vegetation also applies to the EPBC Act listed endangered Central Hunter Valley 
eucalypt forest and woodland ecological community, including some areas of Acacia salicina shrublands and 
derived native grasslands totalling 5.53 hectares proposed for removal. 

About 4.08 hectares of habitat for threatened fauna species would be cleared by the proposal (see Section 
4.1.2). 

6.2 Offset strategy 

It is Roads and Maritime policy that biodiversity offsets are to be provided where the thresholds are exceeded 
(Roads and Maritime Services 2016).   

Table 6-1 Impact thresholds requiring offsets or supplementary measures 

Description of activity or impact Consider offsets or supplementary measures 

Activities in accordance with Roads and Maritime 
Services Environmental assessment procedure: 
Routine and Minor Works (RTA 2011) 

No 

Works on cleared land, plantations, exotic 
vegetation where there are no threatened species 
or habitat present 

No 

Works involving clearing of vegetation planted as 
part of a road corridor landscaping program (this 
includes where threatened species or species 
comprising listed ecological communities have been 
used for landscaping purposes) 

No 

Works involving clearing of national or NSW listed 
critically endangered ecological communities 
(CEEC) 

Where there is any clearing of an CEEC in moderate 
to good condition 
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Description of activity or impact Consider offsets or supplementary measures 

threatened ecological community (TEC) or nationally 
listed threatened species habitat 

to good condition 

Works involving clearing of NSW endangered or 
vulnerable ecological community 

Where clearing > 5 ha or where the ecological 
community is subject to an SIS 

Works involving clearing of NSW listed threatened 
species habitat where the species is a species credit 
species as defined in the OEH Threatened Species 
Profile Database (TSPD) 

Where clearing > 1ha or where the species is the 
subject of an SIS 

Works involving clearing of NSW listed threatened 
species habitat and the species is an ecosystem 
credit species as defined in OEH’s Threatened 
Species Profile Database (TSPD) 

Where clearing > 5ha or where the species is the 
subject of an SIS 

Type 1 or Type 2 key fish habitats (as defined by 
NSW Fisheries) 

Where there is any net loss of habitat 

About 4.08 hectares of remnant vegetation meeting the description of the vulnerable Hunter Valley Footslopes 
Slaty Gum Woodland in the Sydney Basin Bioregion would be removed by the proposal. This does not trigger 
the need for offsets as the impacts for the NSW listed community are not greater than 5 ha. However, this 
woodland vegetation also meets the description of the EPBC Act listed critically endangered Central Hunter 
Valley eucalypt forest and woodland ecological community. A total of 2.41 hectares of this CEEC in ‘Moderate / 
Good’ condition would be impacted by the proposal. As such, offsets are required to compensate for this loss.  
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7. Conclusions 
The biodiversity assessment has identified about seven hectares of native vegetation within the road reserve at 
Ogilvies Hill and immediately adjoining land within the study area. All vegetation is in moderate to good 
condition and comprises the listed Hunter Valley Footslopes Slaty Gum Woodland in the Sydney Basin 
Bioregion (TSC Act). This community also meets the condition thresholds required for listing under the 
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) - Central Hunter Valley eucalypt 
forest and woodland critically endangered ecological community. Derived native grasslands of this CEEC are 
also present. 

The vegetation provides some habitat for threatened fauna species. These are all highly mobile species and 
include microbats, woodland birds and nectarivorous birds. This is generally limited to foraging habitat but the 
hollow-roosting microbat species such as the Eastern Freetail-bat may roost in the hollow-bearing trees in the 
study area. Additionally, at least one culvert (box culvert at about Ch70250, 30 metres to the west of the 
proposal ) provides suitable roosting habitat for cave-roosting microbat species, as bats (likely Eastern 
Bentwing-bats) were observed there on three separate survey days. This culvert would not be directly impacted 
by the proposal. There are numerous other culverts which would be replaced as part of the proposal, though 
most were too small to be inspected and are unlikely to provide suitable habitat. However, the potential for bats 
to roost in these structures prior to their demolition should be addressed through a targeted inspection of 
culverts for roosting microbats prior to the commencement of any culvert work. 

The proposal would potentially impact on up to about 3.72 hectares of remnant native vegetation, 1.59 hectares 
of native grasslands and up to 0.35 hectares of regrowth Acacia salicina shrubland (5.67 hectares in total). The 
predicted impacts to remnant Hunter Valley Footslopes Slaty Gum Woodland in the Sydney Basin Bioregion 
TEC is about 4.08 hectares (which includes 0.35 hectares of shrubland). This 3.72 hectares of impact to native 
vegetation also includes the EPBC Act listed Central Hunter Valley eucalypt forest and woodland TEC, as well 
as an additional 1.59 hectares of derived native grasslands and 0.21 hectares of shrubland (total of 5.53 
hectares). When considered in the context of the locality (the area within 10 kilometres of the proposal) the 
proportional impact of the proposal is small.  

An Assessment of Significance has been conducted for threatened species and ecological communities that 
have been positively identified or that are considered to have a moderate or high likelihood of occurring in the 
study area. Provided the mitigation measures detailed in Chapter 5 are adequately implemented, the proposal is 
unlikely to have a significant impact on any threatened species, populations or ecological communities listed 
under the TSC Act and/or EPBC Act. 

Some residual impacts would occur. With regards to biodiversity offsets, the Roads and Maritime Guideline for 
Biodiversity Offsets (2016) applies. The policy provides thresholds for when biodiversity offsets are to be 
provided for Part 5 projects. This includes any clearing of a nationally listed TEC in moderate to good condition. 
The proposal  would impact on up to 2.41 hectares of Central Hunter Valley eucalypt forest and woodland in 
‘moderate / good’ condition. As such, an offset package will be prepared for the proposal. 
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Terms and acronyms used in this Biodiversity Assessment 
Term / acronym Meaning 

Biodiversity  The biological diversity of life is commonly regarded as being made up of the 
following three components: 

 Genetic diversity — the variety of genes (or units of heredity) in any population 

 Species diversity — the variety of species 

 Ecosystem diversity — the variety of communities or ecosystems. 

Bioregion  The broader bioregional context defined by Thackway and Creswell (1995) as the 
Sydney Bioregion as defined in the Interim Biogeographic Regionalisation for 
Australia. 

Carrying capacity  The carrying capacity of a species in an environment is the maximum population 
size of the species that the environment can sustain indefinitely, given the food, 
habitat, water and other necessities available in the environment. 

CEMP  Construction Environmental Management Plan. 

CMA  Catchment Management Authority. 

Critical habitat  Critical habitat is listed under the TSC Act and a register is maintained of this 
habitat. 

DBH  Diameter at breast height. 

DEC  Department of Environment and Conservation. 

DECC  Department of Environment and Climate Change. 

DECCW  Department of Environment, Climate Change and Water. 

DoE  Commonwealth Department of the Environment. 

DPI  Department of Primary Industries. 

Ecological community  An assemblage of species occupying a particular area. 

EIS  Environmental Impact Statement. 

EP&A Act   Environmental Planning and Assessment Act 1979. 

EPBC Act  Environment Protection and Biodiversity Conservation Act 1999 

FM Act  Fisheries Management Act 1994 

GPS  Global positioning system. A navigational tool that uses radio receivers to pick up 
signals from four or more satellites to provide determination of location. 

Habitat An area or areas permanently, periodically or occasionally occupied by a species, 
population or ecological community, including any and all biotic and abiotic features 
of the area or areas occupied. 

Key Threatening A process that threatens, or could threaten, the survival, abundance or evolutionary 
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Term / acronym Meaning 

Processes development of native species, populations or ecological communities. Key 
threatening processes are listed under the TSC Act, the FM Act and the EPBC Act. 

Local population The population that occurs within the study area, unless the existence of 
contiguous or proximal occupied habitat and the movement of individuals or 
exchange of genetic material across the boundary can be demonstrated. 

Locality The area within a 10 km of the Study Area. 

Migratory species Species listed as migratory under the EPBC Act relating to international 
agreements to which Australia is a signatory. These include Japan-Australia 
Migratory Bird Agreement (JAMBA), China-Australia Migratory Bird Agreement 
(CAMBA), Republic of Korea-Australia Migratory Bird Agreement (ROKAMBA) and 
the Bonn Convention on the Conservation of Migratory Species of Wild Animals. 

MNES Matter of National Environmental Significance. 

Noxious weed An introduced species listed under the Noxious Weeds Act 1993. Under the Act, 
noxious weeds have specific control measure and reporting requirements. 

NPW Act National Parks and Wildlife Act 1974. 

NPWS National Parks and Wildlife Service (now included under OEH). 

NSW New South Wales. 

OEH NSW Office of Environment and Heritage. 

Patch (vegetation), 
Patch size 

Under the EPBC Act, a patch is defined as a discrete and continuous area of the 
ecological community. However, a patch may include small-scale disturbances, 
such as tracks or breaks or small-scale variations in vegetation that do not 
significantly alter its overall functionality (for instance the movement of wildlife or 
dispersal of plant propagules). 

Riparian  Transition zone between land and watercourse. 

REF Review of Environmental Factors. 

Roads and Maritime  Roads and Maritime Services NSW. 

RTA Roads and Traffic Authority NSW (now known as the Roads and Maritime). 

SEPP State Environmental Planning Policy. 

Significant, Significant 
Impact 

Important, weighty or more than ordinary as defined by Department of 
Environment, Climate Change and Water.  
A ‘significant impact’ is an impact which is important, notable, or of consequence, 
having regard to its context or intensity. Whether or not an action is likely to have a 
significant impact depends upon the sensitivity, value, and quality of the 
environment which is impacted, and upon the intensity, duration, magnitude and 
geographic extent of the impacts (Department of the Environment 2013). 

SIS Species impact Statement. 
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Term / acronym Meaning 

Study area / potential 
impact 

Encompasses the current 100 percent concept design with a 10 metre buffer where 
potential indirect impacts may occur. 

TEC Threatened Ecological Communities. For the purposes of this report this includes 
ecological communities listed or nominated under the EPBC Act and ecological 
communities listed or nominated under the TSC Act. 

Threatened 
biodiversity 

Threatened species, populations or ecological communities as listed under the TSC 
Act or the EPBC Act.  

Threatened species, 
populations and 
ecological 
communities 

Species, populations and ecological communities listed as Vulnerable, Endangered 
or Critically Endangered (collectively referred to as Threatened) under the TSC Act 
or the EPBC Act. 

TSC Act Threatened Species Conservation Act 1995. 

Viable local population A population that has the capacity to live, develop and reproduce under normal 
conditions, unless the contrary can be conclusively demonstrated through analysis 
of records and references. 
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Appendix A. Flora and fauna species lists 
A 1 Flora species list for the study area 

Family Scientific name Common name Native Plot number 

1 2 3 4 5 

Adiantaceae Cheilanthes distans Bristly Cloak Fern Y      

Cheilanthes sieberi subsp. 
sieberi 

Slender Cloak-fern Y      

Acanthaceae Brunoniella australis Blue Trumpet Y      

Aizoaceae Galenia pubescens Galenia N      

Apiaceae Cyclospermum leptophyllum Slender Celery N      

Apocynaceae Gomphocarpus fruticosus Narrow-leaved Cotton Bush N      

Asphodelaceae Asphodelus fistolosus  N      

Asteraceae Bidens pilosa Cobbler's Pegs N      

Calotis cuneifolia Purple Burr-daisy Y      

Calotis lappulacea Yellow Burr-daisy Y      

Cirsium vulgare Spear Thistle N      

Cymbonotus lawsonianus Bears-ear Y      

Euchiton sphaericus  Y      

Olearia elliptica Sticky Daisy-bush Y      

Senecio madagascariensis Fireweed N      
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Family Scientific name Common name Native Plot number 

Sigesbeckia orientalis Indian Weed N      

Sonchus oleraceus Common Sow thistle N      

Vittadinia cuneata Fuzzweed Y      

Brassicaceae Brassica sp.  N      

Cactaceae Opuntia stricta var. stricta Common Prickly Pear N      

Campanulaceae Wahlenbergia luteola  Y      

Casuarinaceae Allocasuarina luehmannii Bulloak Y      

Chenopodiaceae Einadia nutans Climbing Saltbush Y      

Einadia polygonoides  Y      

Convolvulaceae Convolvulus erubescens Blushing Bindweed Y      

Dichondra repens Kidney Weed Y      

Crassulaceae Crassula sieberiana Australian Stonecrop Y      

Cyperaceae Scleria mackaviensis  Y      

Euphorbiaceae Chamaesyce drummondii Caustic Weed Y      

Fabaceae 
(caesalpinoideae) 

Senna artemisioides subsp. 
zygophylla 

 Y      

Fabaceae (faboideae) Desmodium brachypodum Large Tick-trefoil Y      

Desmodium varians Slender Tick-trefoil Y      
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Family Scientific name Common name Native Plot number 

Glycine clandestina  Y      

Glycine tabacina  Y      

Hardenbergia violacea False Sarsaparilla Y      

Medicago polymorpha Burr Medic N      

Fabaceae (mimosoideae) Acacia cultriformis Knife-leaf Wattle Y      

Acacia decora Western Silver Wattle Y      

Acacia salicina Cooba Y      

Vachellia farnesiana Mimosa Bush Y      

Geraniaceae Geranium solanderi  var. 
solanderi 

Native Cranesbill Y      

Goodeniaceae Scaevola albida Pale Fan-flower Y      

Lamiaceae Ajuga australis Austral Bugle Y      

Mentha satureioides  Creeping Mint Y      

Spartothamnella juncea Bead Bush Y      

Lomandraceae Lomandra filiformis Wattle Matt-rush Y      

Lomandra multiflora subsp. 
multiflora 

Many-flowered Mat-rush Y      

Loranthaceae Amyema pedula  subsp. 
Pendula 

Pendulous Mistletoe Y      

Malvaceae Sida corrugata Corrugated Sida Y      
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Myoporaceae Myoprorum montanum Western Boobialla Y      

Myrsinaceae Anagallis arvensis Scarlet Pimpernel N      

Myrtaceae Eucalyptus dawsonii Slaty Gum Y      

Eucalyptus moluccana Grey Box Y      

Eucalyptus moluccana x 
albens hybrid 

Grey Box x White Box 
Hybrid 

Y      

Oleaceae Notelaea microcarpa var. 
microcarpa 

Velvet Mock Olive Y      

Olea europaea subsp. 
cuspidata 

African Olive N      

Oxalidaceae Oxalis radicosa  N      

Passifloraceae Passiflora sp.  N      

Plantaginaceae Plantago lanceolata Lamb's Tongues N      

Poaceae Aristida vagans Threeawn Speargrass Y      

Aristida ramosa Threeawn Spear Grass Y      

Austrostipa verticillata Slender Bamboo Spear 
Grass 

Y      

Bothriochloa decipiens Red Grass Y      

Chloris gayana Rhodes Grass N      

Chloris ventricosa Tall Chloris Y      
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Cymbopogon refractus Barbed Wire Grass Y      

Eragrostis curvula African Lovegrass N      

Melinis repens Red Natal Grass N      

Panicum effusum Hairy Panic Y      

Panicum maximum  var. 
maximum 

Guinea Grass N      

Paspalidium distans  Y      

Sporobolus creber Slender Rats Tail Grass Y      

Themeda triandra Kangaroo Grass Y      

Ranunculaceae Clematis aristata Toothed Clematis Y      

Rhamnaceae Rhamnus alaternus Buckthorn N      

Rubiaceae Asperula conferta Common Woodruff Y      

Psydrax odorata Shiny-leaved Canthium Y      

Rutaceae Geijera parviflora Wilga Y      

Rutaceae Geijera salicifolia var. 
salicifolia 

Flintwood Y      

Sapindaceae Dodonaea viscosa Sticky Hop Bush Y      

Solanaceae Solanum brownii Violet Nightshade Y      

Solanum nigrum Black-berry Nightshade N      
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Solanum prinophyllum Forest Nightshade Y      

Stackhousiaceae Stackhousia viminea Slender Stackhousia Y      

Sterculiaceae Brachychiton populneus Kurrajong Y      

Verbenaceae Verbena bonariensis Verbena bonariensis N      

 

A 2 Fauna species list for the study area 

Family Species Common name Native 

REPTILES 

SCINCIDAE Lampropholis guichenoti Pale-flecked Garden Sunskink Y 

Lampropholis delicata Dark-flecked Garden Sunskink Y 

Cryptoblepharus virgatus Fence skink Y 

Ctenotus robustus Eastern Striped Skink Y 

AMPHIBIANS 

MYOBATRACHIDAE Crinia signifera Common Eastern Froglet Y 

Uperoleia laevigata Smooth Toadlet Y 

BIRDS 

ACANTHIZIDAE Acanthiza reguloides Buff-rumped Thornbill Y 

Gerygone olivacea White-throated Gerygone Y 

Pyrrholaemus saggitatus Speckled Warbler Y 

Sericornis frontalis White-browed Scrubwren Y 

ACCIPITRIDAE Aquila audax Wedge-tailed Eagle Y 

Elanus axillaris Black-shouldered Kite Y 

Chenonetta jubata Australian Wood Duck Y 

ARDEIDAE Ardea ibis Cattle Egret Y 

ARTAMIDAE Cracticus nigrogularis Pied Butcherbird Y 

Gymnorhina tibicen Australian Magpie Y 

Strepera graculina Pied Currawong Y 

CACATUIDAE Eolophus roseicapillus Galah Y 

CAMPEPHAGIDAE Coracina novaehollandiae Black-faced Cuckoo-shrike Y 



Ogilvies Hill Biodiversity Assessment Report 

 

 

82 

Family Species Common name Native 

COLUMBIDAE Ocyphaps lophotes Crested Pigeon Y 

CORVIDAE Corvus coronoides Australian Raven Y 

DICRURIDAE Grallina cyanoleuca Magpie-lark Y 

Rhipidura leucophrys Willie Wagtail Y 

ESTRILDIDAE Taeniopygia bichenovii Double-barred Finch Y 

FALCONIDAE Falco cenchroides Nankeen Kestrel Y 

Falco berigora Brown Falcon Y 

HALCYONIDAE Dacelo novaeguineae Laughing Kookaburra Y 

HIRUNDINIDAE Hirundo neoxena Welcome Swallow Y 

Petrochelidon nigricans Tree Martin Y 

MALURIDAE Malurus cyaneus Superb Fairy-wren Y 

MELIPHAGIDAE Acanthiza chrysorrhoa Yellow-rumped Thornbill Y 

Lichenostomus chrysops Yellow-faced Honeyeater Y 

Manorina melanocephala Noisy Miner Y 

PARDALOTIDAE Pardalotus striatus Striated Pardalote Y 

PHASIANIDAE Coturnix ypsilophora Brown Quail Y 

PSITTACIDAE Platycercus eximius Eastern Rosella Y 

Trichoglossus haematodus Rainbow Lorikeet Y 

ZOSTEROPIDAE Zosterops lateralis Silvereye Y 

MAMMALS 

VOMBATIDAE Vombatus ursinus Common Wombat Y 

MACROPODIDAE Macropus giganteus Eastern Grey Kangaroo Y 
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Appendix B. Likelihood of occurrence assessment for 
threatened species 

The following assessment identifies the list of threatened flora and fauna species recorded from a 10 
kilometre radius of the proposal and compares the preferred habitat of these species with the habitats 
identified in the study area to assess the likelihood of the species being present in the proposal study area 
(ie subject species). The criteria used in the assessment are detailed below. 

B 1 Criteria used in the likelihood of occurrence assessment 

Likelihood of 
Occurrence 

Criteria 

Unlikely Species not recorded during field surveys and fit one or more of the following criteria: 
 Species highly restricted to certain geographical areas not within the study area. 

 Species with specific habitat requirements that are not present in the study area. 

Low Species not recorded during field surveys and fit one or more of the following criteria: 
 Have not been recorded previously in the study area/locality and for which the study area is beyond 

the current distribution range. 

 Have been recorded sporadically in the locality in the past but are considered a low likelihood to use 
the study area as habitat due to the absence of any high quality habitat features upon which the 
species depends. 

 Use specific habitats or resources not present in the study area. 

 Are flora species that were specifically targeted by seasonal surveys and not recorded. 

Moderate Species not recorded during the field surveys that fit one or more of the following criteria: 
 Have frequently been recorded in the study area/locality and are known to be present in the locality. 

 Use specific habitats or resources that are present in the study area (eg for foraging or 
roosting/breeding). 

 Species that are unlikely to maintain sedentary populations however may seasonally use resources 
within the study area opportunistically or during migration if the habitat is good quality. 

 Are flora species that were not targeted by seasonal surveys but have suitable habitat in the study 
area. 

High Species recorded during the field surveys or species not recorded that fit one or more of the 
following criteria: 
 Have frequently been recorded previously in the study area/surrounds. 

 Use habitat types or resources that are present in the study area and/or the habitats in the study area 
are in good condition. 

 Are known or likely to maintain resident populations in the study area. 

 Are known or likely to visit the site during regular seasonal movements or migration due to the 
presence of high quality habitats. 

Present A species recorded in the study area during the field surveys. 
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B 2 Likelihood of occurrence assessment for threatened flora species 

Species name Common name 
Status 

Distribution and habitat 
No. 
records in 
locality 

Likelihood of occurrence 
EPBC 
Act 

TSC 
Act 

Flora 

Acacia pendula  
(endangered 
population) 

Acacia pendula 
population in the 
Hunter 
catchment 

- EP The species occurs on the western slopes, western plains and far western plains of 
NSW, and south into Victoria and north into Queensland. Within the Hunter catchment 
the species typically occurs on heavy soils, sometimes on the margins of small 
floodplains, but also in more undulating locations. 

19 – OEH  Low – suitable habitat 
though no individuals 
identified in the study area. 

Androcalva 
procumbens 
(Commersonia 
procumbens) 

- V V Endemic to NSW, mainly confined to the Dubbo-Mendooran-Gilgandra region, but also 
in the Pilliga and Nymagee areas. Recent collections made from the Upper Hunter 
region, and additional populations found in Goonoo SCA in response to the 2007 fires. 
Grows in sandy sites, often along roadsides. Recorded in Eucalyptus dealbata and 
Eucalyptus sideroxylon communities, Melaleuca uncinata scrub, under mallee 
eucalypts with a Calytrix tetragona understorey, and in a recently burnt Ironbark and 
Callitris area. Also in Eucalyptus fibrosa subsp. nubila, Eucalyptus dealbata, 
Eucalyptus albens and Callitris glaucophylla woodlands north of Dubbo. Other 
associated species include Acacia triptera, Callitris endlicheri, Eucalyptus melliodora, 
Allocasuarina diminuta, Philotheca salsolifolia, Xanthorrhoea species, Exocarpos 
cupressiformis, Leptospermum parvifolium and Kunzea parvifolia. 

PMST Unlikely – no suitable 
habitat in the study area. 

Androcalva rosea 
(Commersonia 
rosea) 

- E E Only known from four localities in the Sandy Hollow district of the upper Hunter Valley, 
New South Wales, all within an eight kilometre radius of Sandy Hollow. No populations 
are within a conservation reserve. Commersonia rosea occupies relatively small areas 
at its known sites and has a total population of less than 200 plants. Observed 
flowering in August, November, January and February. Occurs on skeletal sandy soils 
in scrub or heath vegetation with occasional emergents of Narrow-leaved Ironbark 
(Eucalyptus crebra), Black Cypress Pine (Callitris endlicheri) or E. caleyi subsp. caleyi. 

PMST Unlikely – no suitable 
habitat in the study area. 

Cryptostylis 
hunteriana 

Leafless 
Tongue-orchid 

V V The Leafless Tongue Orchid has been recorded from as far north as Gibraltar Range 
National Park south into Victoria around the coast as far as Orbost. The larger 
populations typically occur in woodland dominated by Scribbly Gum (Eucalyptus 
sclerophylla), Silvertop Ash (E. sieberi), Red Bloodwood (Corymbia gummifera) and 
Black Sheoak (Allocasuarina littoralis); appears to prefer open areas in the 

PMST Low – no suitable habitat in 
the study area. 
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Species name Common name 
Status 

Distribution and habitat 
No. 
records in 
locality 

Likelihood of occurrence 
EPBC 
Act 

TSC 
Act 

understorey of this community and is often found in association with the Large Tongue 
Orchid (C. subulata) and the Tartan Tongue Orchid (C. erecta). 

Cymbidium 
canaliculatum 
(endangered 
population) 

 - E Scattered distribution across northern and eastern Australia, extending 
from Hunter River in NSW to Cape York and across northern NT and Queensland to 
the Kimberley region in WA. Typically grows in the hollows, fissures, trunks and forks 
of trees in dry sclerophyll forest or woodland, where its host trees typically occur on 
Permian Sediments of the Hunter Valley floor.  

7 – OEH  Moderate – species not 
identified during surveys 
however it could be present 
in adjacent vegetation 
and the study area may 
present potential habitat. 

Cynanchum 
elegans 

White-flowered 
Wax Plant  

 

E E Occurs on the edge of dry rainforest vegetation. Other associated vegetation types 
include littoral rainforest; Coastal Tea-tree (Leptospermum laevigatum) – Coastal 
Banksia (Banksia integrifolia subsp. integrifolia) coastal scrub; Forest Red Gum 
(Eucalyptus tereticornis) aligned open forest and woodland; Spotted Gum (Corymbia 
maculata) aligned open forest and woodland; and Bracelet Honeymyrtle (Melaleuca 
armillaris) scrub to open scrub. 

1 – OEH 
PMST 

Low – no suitable habitat in 
the study area. 

Diuris tricolor Pine Donkey 
Orchid 

- V Sporadically distributed on the western slopes of NSW, extending from south of 
Narrandera all the way to the north of NSW. Localities in the south include Red Hill 
north of Narrandera, Coolamon, and several sites west of Wagga Wagga. Condobolin-
Nymagee road, Wattamondara towards Cowra,  Eugowra, Girilambone, Dubbo and 
Cooyal, in the Central West. Pilliga SCA, Pilliga National Park and Bibblewindi State 
Forest in the north and Muswellbrook in the east. Disturbance regimes are not known, 
although the species is usually recorded from disturbed habitats. Associated species 
include Callitris glaucophylla, Eucalyptus populnea, Eucalyptus intertexta, Ironbark 
and Acacia shrubland. The understorey is often grassy with herbaceous plants such 
as Bulbine species. Usually flowers between early September to late October. The 
species is a tuberous, deciduous terrestrial orchid and the flowers have a pleasant, 
light sweet scent. The Pine Donkey Orchid grows in sclerophyll forest among grass, 
often with native Cypress Pine (Callitris spp.). It is found in sandy soils, either on flats 
or small rises. Also recorded from a red earth soil in a Bimble Box community in 
western NSW. 

2 – OEH  Low – some areas of 
suitable habitat though few 
records of this species 
nearby. 
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Status 

Distribution and habitat 
No. 
records in 
locality 

Likelihood of occurrence 
EPBC 
Act 

TSC 
Act 

Diuris tricolor 
(endangered 
population) 

Pine Donkey 
Orchid 
population in the 
Muswellbrook 
local government 
area 

- EP The population of Diuris tricolor in the Muswellbrook LGA, in the upper Hunter Valley, 
comprises a number of occurrences, ranging from a few scattered individuals to a few 
thousand plants. The area of occupancy of the population is less than 50 km2. 
Therefore, the geographic distribution of the population is estimated to be highly 
restricted. The population of Diuris tricolor in the Muswellbrook LGA is at the eastern 
limit of the geographic range of the species and all other populations of the species 
are located west of the Great Dividing Range. The distance of the Muswellbrook LGA 
population to the nearest population of the species to the west is about 100 km. 
Therefore the population in the Muswellbrook LGA is disjunct and at the limit of its 
geographic range. Found in sclerophyll woodland and derived grassland on flats or 
small rises, on a range of substrates including sandy or loamy soils. 

2 – OEH  Low – some areas of 
suitable habitat though few 
records of this species 
nearby. 

Eucalyptus 
camaldulensis 
(endangered 
population) 

River Red Gum 
population in the 
Hunter 
Catchment 

- EP This endangered population is located in the Wingecarribee local government area. 
Three sub populations, comprising less than 100 plants in total, are located in Berrima, 
Medway and Sutton Forest. Grows in the lowest parts of the landscape. Grows on 
alluvial soils, on cold, poorly-drained flats and hollows adjacent to creeks and small 
rivers. Often grows with other cold-adapted eucalypts, such as Snow Gum or White 
Sallee (Eucalyptus pauciflora), Manna or Ribbon Gum (E. viminalis), Candlebark (E. 
rubida), Black Sallee (E. stellulata) and Swamp Gum (E. ovata). Black Gum usually 
occurs in an open woodland formation with a grassy groundlayer dominated either by 
River Tussock (Poa labillardierei) or Kangaroo Grass (Themeda australis), but with 
few shrubs. 

54 – OEH  Low – suitable habitat 
though no individuals 
identified in the study area. 

Eucalyptus 
glaucina 

Slaty Red Gum  V V Found only on the north coast of NSW and in separate districts: near Casino where it 
can be locally common and farther south, from Taree to Broke, west of Maitland. 
Grows in grassy woodland and dry eucalypt forest. Grows on deep, moderately fertile 
and well-watered soils. 

3 – OEH  

PMST 

Low – suitable habitat 
though no individuals 
identified in the study area. 

Eucalyptus nicholii Narrow-leaved 
Black 
Peppermint  

 

V V This species is sparsely distributed but widespread on the New England Tablelands 
from Nundle to north of Tenterfield, being most common in central portions of its 
range. Found largely on private property and roadsides, and occasionally conservation 
reserves. Planted as urban trees, windbreaks and corridors. Typically grows in dry 
grassy woodland, on shallow soils of slopes and ridges. Found primarily on infertile 

1 – OEH  Low – no suitable habitat in 
the study area. 
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records in 
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Likelihood of occurrence 
EPBC 
Act 

TSC 
Act 

soils derived from granite or metasedimentary rock. 

Euphrasia arguta  CE CE Historically, Euphrasia arguta has only been recorded from relatively few places within 
an area extending from Sydney to Bathurst and north to Walcha. Was rediscovered in 
the Nundle area of the NSW north western slopes and tablelands in 2008.  

Historic records of the species noted the following habitats: 'in the open forest country 
around Bathurst in sub humid places', 'on the grassy country near Bathurst', and 'in 
meadows near rivers'. Plants from the Nundle area have been reported from eucalypt 
forest with a mixed grass and shrub understorey; here, plants were most dense in an 
open disturbed area and along the roadside, indicating the species had regenerated 
following disturbance. 

PMST Unlikely – no suitable 
habitat in the study area. 

Homoranthus 
darwinioides 

 V V Homoranthus darwinioides occurs between Dubbo and Denman (west of 
Muswellbrook) on the western slopes and central tablelands of New South Wales 
(NSW). Occurs in various woodland habitats with shrubby understoreys, usually in 
gravely sandy soils. Landforms the species has been recorded growing on include; flat 
sunny ridge tops with scrubby woodland, sloping ridges, gentle south-facing slopes, 
and a slight depression on a roadside with loamy sand. Associated species include 
Black Cypress-pine (Callitris endlicheri), Narrow-leaved Ironbark (Eucalyptus crebra), 
Red Ironbark (E. fibrosa), Brown Bloodwood (E. trachyphloia), E. beyeri subsp. 
illaquens, Dwyer's Mallee Gum (E. dwyeri), Scribbly Gum (E. rossii), Leptospermum 
divaricatum, Broom Honey-myrtle (Melaleuca uncinata), Fringe Myrtle (Calytrix 
tetragona), Allocasuarina spp. and Micromyrtus spp. 

PMST Unlikely – no suitable 
habitat in the study area. 

Lasiopetalum 
longistamineum 

 V V Occurs in the Mt Dangar - Gungal area within Merriwa and Muswellbrook Local 
Government Areas. A very small number of plants have been recorded within the 
Goulburn River National Park. This species tends to grow on rich alluvial deposits. 
Flowers in spring and grows in rich alluvial deposits. Little information is known about 
the ecology or biology of this species. 

PMST Unlikely – no suitable 
habitat in the study area. 

Pelargonium sp. 
G.W. Carr 10345 

Omeo Storksbill E E Known from only 3 locations in NSW, with two on lake-beds on the basalt plains of the 
Monaro and one at Lake Bathurst. A population at a fourth known site on the Monaro 

PMST Unlikely – no suitable 
habitat in the study area. 



Ogilvies Hill Biodiversity Assessment Report 

 

 

88 

Species name Common name 
Status 

Distribution and habitat 
No. 
records in 
locality 

Likelihood of occurrence 
EPBC 
Act 

TSC 
Act 

has not been seen in recent years. The only other known population is at Lake Omeo, 
Victoria. It occurs at altitudes between 680 to 1030 m. It is known to occur in the local 
government areas of Goulburn-Mulwaree, Cooma-Monaro, and Snowy River, but may 
occur in other areas with suitable habitat; these may include Bombala, Eurobodalla, 
Palerang, Tumbarumba, Tumut, Upper Lachlan, and Yass Valley local government 
areas. It has a narrow habitat that is usually just above the high-water level of 
irregularly inundated or ephemeral lakes, in the transition zone between surrounding 
grasslands or pasture and the wetland or aquatic communities. It sometimes colonises 
exposed lake beds during dry periods. 

Philotheca 
ericifolia 

- V - Known only from the upper Hunter Valley and Pilliga to Peak Hill districts of NSW. The 
records are scattered over a range of over 400 km between West Wyalong and the 
Pilliga Scrub. Site localities include Pilliga East State Forest, Goonoo State Forest, 
Hervey Range, Wingen Maid Nature Reserve, Toongi, Denman, Rylestone district and 
Kandos Weir. Grows chiefly in dry sclerophyll forest and heath on damp sandy flats 
and gullies. It has been collected from a variety of habitats including heath, open 
woodland, dry sandy creek beds, and rocky ridge and cliff tops. Associated species 
include Melaleuca uncinata, Eucalyptus crebra, E. rossii, E. punctata, Corymbia 
trachyphloia, Acacia triptera, A. burrowii, Beyeria viscosa, Philotheca australis, 
Leucopogon muticus and Calytrix tetragona. Flowering time is in the spring. Fruits are 
produced from November to December. 

3 – OEH  Low – no suitable habitat in 
the study area. 

Pomaderris 
bodalla 

Bodalla 
Pomaderris 

- V Endemic to NSW and is currently known to occur on the south coast between Bodalla 
and Merimbula, and in the upper Hunter Valley near Muswellbrook. On the south coast 
Pomaderris bodalla occurs in moist open forest along sheltered gullies or along stream 
banks. In the upper Hunter valley, it occurs in open forest or woodland on open 
slopes. 

1 – OEH  Low – no suitable habitat in 
the study area. 

Pomaderris 
brunnea 

Brown 
Pomaderris 

V E Found in a very limited area around the Nepean and Hawkesbury Rivers, including the 
Bargo area. It also occurs at Walcha on the New England tablelands and in far eastern 
Gippsland in Victoria. Grows in moist woodland or forest on clay and alluvial soils of 
flood plains and creek lines. 

PMST Unlikely – no suitable 
habitat in the study area. 
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TSC 
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Pomaderris 
queenslandica 

Scant 
Pomaderris 

- E Widely scattered but not common in north-east NSW and in Queensland. It is known 
from several locations on the NSW north coast and a few locations on the New 
England Tablelands and North West Slopes, including near Torrington and Coolata. 
Found in moist eucalypt forest or sheltered woodlands with a shrubby understorey, 
and occasionally along creeks. 

31 – OEH  Low – no suitable habitat in 
the study area. 

Pomaderris 
reperta 

Denman 
Pomaderris 

CE CE Recorded from a small number of sites along a single ridgeline near Denman in the 
upper Hunter Valley (Muswellbrook local government area). Occupies woodland in 
association with Eucalyptus crebra , E. blakelyi, Notelaea microcarpa and 
Allocasuarina littoralis. Associated soil is a sandy loam on sandstone or conglomerate. 

254 – 
OEH  

PMST 

Low – suitable habitat 
though no individuals 
identified in the study area. 

Prasophyllum 
petilum 

Tarengo Leek 
Orchid 

E E Natural populations are known from a total of five sites in NSW. These area at 
Boorowa, Captains Flat, Ilford, Delegate and a newly recognised population c.10 k SE 
of Muswellbrook. Grows in open sites within Natural Temperate Grassland at the 
Boorowa and Delegate sites. Also grows in grassy woodland in association with River 
Tussock Poa labillardieri, Black Gum Eucalyptus aggregata and tea-trees 
Leptospermum spp. at Captains Flat and within the grassy groundlayer dominated by 
Kanagroo Grass under Box-Gum Woodland at Ilford (and Hall, ACT). 

PMST Unlikely – no suitable 
habitat in the study area. 

Prasophyllum sp. 
Wybong (C.Phelps 
ORG 5269) 

 CE - Endemic to NSW, it is known from near Ilford, Premer, Muswellbrook, Wybong, 
Yeoval, Inverell, Tenterfield, Currabubula and the Pilliga area. A perennial orchid, 
appearing as a single leaf over winter and spring. Flowers in spring and dies back to a 
dormant tuber over summer and autumn. Known to occur in open eucalypt woodland 
and grassland. 

PMST Unlikely – no suitable 
habitat in the study area. 

Prostanthera 
cryptandroides 
subsp. 
cryptandroides 

Wollemi Mint-
bush 

V V Distributed between Lithgow and Sandy Hollow on the NSW central west slopes, 
central tablelands and western parts of the central coast botanical regions. 
Populations occur in Wollemi National Park and Gardens of Stone National Park. A 
voucher specimen exists for the far northern tablelands near Tenterfield; however, this 
may represent subsp. euphrasioides. At Glen Davis, occurs in open forest dominated 
by Eucalyptus fibrosa. Other eucalypt species may be present as sub-dominants. In 
the Denman-Gungal and Widden-Baerami Valley areas, occurs on rocky ridgelines on 
Narrabeen Group Sandstones in association with a range of communities. Associated 
communities include: Narrabeen Rocky Heath, Narrabeen Acacia Woodland, 

129 – 
OEH  

PMST 

Low – suitable habitat 
though no individuals 
identified in the study area. 
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Narrabeen Exposed Woodland; Open Heath of Calytrix tetragona, Leptospermum 
parviflorum and Isopogon dawsonii; and Open Scrubland of Eucalyptus dwyeri, 
Baeckea densifolia, Dillwynia floribunda, Aotus ericoides and Hemigenia cunefolia. 

Pterostylis 
gibbosa 

Illawarra 
Greenhood 

E E Known from a small number of populations in the Hunter region (Milbrodale), the 
Illawarra region (Albion Park and Yallah) and the Shoalhaven region (near Nowra). It 
is apparently extinct in western Sydney which is the area where it was first collected 
(1803).  

All known populations grow in open forest or woodland, on flat or gently sloping land 
with poor drainage. In the Hunter region, the species grows in open woodland 
dominated by Narrow-leaved Ironbark (Eucalyptus crebra), Forest Red Gum 
(Eucalyptus tereticornis) and Black Cypress Pine (Callitris endlicheri). 

PMST Unlikely – no suitable 
habitat in the study area. 

Thesium australe Austral Toadflax V V Found in very small populations scattered across eastern NSW, along the coast, and 
from the Northern to Southern Tablelands. It is also found in Tasmania and 
Queensland and in eastern Asia. Occurs in grassland on coastal headlands or 
grassland and grassy woodland away from the coast. Often found in association with 
Kangaroo Grass (Themeda australis). 

PMST Unlikely – no suitable 
habitat in the study area. 

Wollemia nobilis Wollemi Pine E CE Restricted to remote canyons in the Wollemi National Park, north-west of Sydney. 
Little is known about the ecology of this recently-discovered species; ecological 
research is currently ongoing. Occurs in warm temperate rainforest and rain forest 
margins in remote sandstone canyons. 

PMST Unlikely – no suitable 
habitat in the study area. 

* Distribution and habitat requirement information adapted from: 
Australian Government Department of the Environment http://www.environment.gov.au/biodiversity/threatened/index.html 
NSW Office of Environment and Heritage http://www.environment.nsw.gov.au/threatenedspecies/ 
Department of Primary Industries – Threatened Fish and Marine Vegetation http://pas.dpi.nsw.gov.au/Species/All_Species.aspx 
+ Data source includes 
Number of records from the NSW Office of Environment and Heritage Wildlife Atlas record data (Accessed November 2012); and 
Identified from the Protected Matters Search Tool (PMST) Australian Government Department of Sustainability, Environment, Water, Populations and Community 
http://www.environment.gov.au/epbc/pmst/index.html 
Key: 
EP = endangered population 
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CE = critically endangered  
E = endangered  
V = vulnerable  
M = migratory 
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B 3 Likelihood of occurrence assessment for threatened fauna species 

Species name Common name 
Status 

Distribution and habitat 
No. 
records in 
locality 

Likelihood of 
occurrence EPBC 

Act TSC Act 

Birds 

Anthochaera Phrygia 

(Xanthomyza 
phrygia) 

Regent Honeyeater CE CE Temperate woodlands and open forests of the inland slopes of south-east 
Australia. The species inhabits dry open forest and woodland, particularly 
Box-Ironbark woodland, and riparian forests of River Sheoak. Regent 
Honeyeaters usually nest in horizontal branches or forks in tall mature 
eucalypts and Sheoaks. 

PMST Low – no records in the 
locality. Locality not a key 
breeding area. Vegetation 
in study area not winter 
flowering resource. Low 
likelihood that this species 
would use habitat in the 
study area. 

Botaurus poiciloptilus Australasian Bittern E E Occurs from south-east Queensland to south-east South Australia, Tasmania 
and the south-west of Western Australia. Occurs in terrestrial freshwater 
wetlands and, rarely, estuarine habitats. 

PMST Unlikely – no suitable 
habitat in study area. 

Calyptorhynchus 
lathami 

Glossy-black 
Cockatoo 

- V The species is uncommon although widespread throughout suitable forest 
and woodland habitats, from the central Queensland coast to East Gippsland 
in Victoria, and inland to the southern tablelands and central western plains of 
NSW, with a small population in the Riverina. An isolated population exists on 
Kangaroo Island, South Australia. Inhabits open forest and woodlands of the 
coast and the Great Dividing Range where stands of Sheoak occur. Black 
Sheoak (Allocasuarina littoralis) and Forest Sheoak (A. torulosa) are 
important foods. Inland populations feed on a wide range of Sheoaks, 
including Drooping Sheoak, Allocasuarina diminuta, and A. gymnanthera. 
Belah is also utilised and may be a critical food source for some populations. 
In the Riverina, birds are associated with hills and rocky rises supporting 
Drooping Sheoak, but also recorded in open woodlands dominated by Belah 
(Casuarina cristata). 

19 – OEH  Low – no suitable roosting 
habitat and limited 
foraging habitat present in 
study area. 

Chthonicola sagittata 

(Pyrrholaemus 

Speckled Warbler - V The Speckled Warbler lives in a wide range of Eucalyptus dominated 
communities that have a grassy understorey, often on rocky ridges or in 
gullies. Typical habitat would include scattered native tussock grasses, a 

14 – OEH  Confirmed foraging in 
study area. 
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sagittatus) sparse shrub layer, some eucalypt re-growth and an open canopy. Large, 
relatively undisturbed remnants are required for the species to persist in an 
area. Pairs are sedentary and occupy a breeding territory of about ten 
hectares, with a slightly larger home-range when not breeding. The rounded, 
domed, roughly built nest of dry grass and strips of bark is located in a slight 
hollow in the ground or the base of a low dense plant, often among fallen 
branches and other litter. A side entrance allows the bird to walk directly 
inside. 

Circus assimilis Spotted Harrier  - V The Spotted Harrier occurs throughout the Australian mainland, except in 
densely forested or wooded habitats of the coast, escarpment and ranges, 
and rarely in Tasmania. Individuals disperse widely in NSW and comprise a 
single population. Occurs in grassy open woodland including Acacia and 
mallee remnants, inland riparian woodland, grassland and shrub steppe. It is 
found most commonly in native grassland, but also occurs in agricultural land, 
foraging over open habitats including edges of inland wetlands.  

6 – OEH  Low – unlikely to use 
vegetation in the study 
area. 

Climacteris picumnus 
victoriae 

Brown Treecreeper 
(eastern 
subspecies) 

- V Endemic to eastern Australia and occurs in eucalypt forests and woodlands of 
inland plains and slopes of the Great Dividing Range. It is less commonly 
found on coastal plains and ranges. Found in eucalypt woodlands (including 
Box-Gum Woodland) and dry open forest of the inland slopes and plains 
inland of the Great Dividing Range; mainly inhabits woodlands dominated by 
stringybarks or other rough-barked eucalypts, usually with an open grassy 
understorey, sometimes with one or more shrub species; also found in mallee 
and River Red Gum (Eucalyptus camaldulensis) Forest bordering wetlands 
with an open understorey of acacias, saltbush, lignum, cumbungi and 
grasses; usually not found in woodlands with a dense shrub layer; fallen 
timber is an important habitat component for foraging; also recorded, though 
less commonly, in similar woodland habitats on the coastal ranges and plains. 
Hollows in standing dead or live trees and tree stumps are essential for 
nesting. 

6 – OEH  Moderate – suitable 
habitat widespread. 
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Daphoenositta 
chrysoptera 

Varied Sittella - V The Varied Sittella is sedentary and inhabits most of mainland Australia 
except the treeless deserts and open grasslands. Distribution in NSW is 
nearly continuous from the coast to the far west. The Varied Sittella's 
population size in NSW is uncertain but is believed to have undergone a 
moderate reduction over the past several decades. Inhabits eucalypt forests 
and woodlands, especially those containing rough-barked species and 
mature smooth-barked gums with dead branches, mallee 
and Acacia woodland. Feeds on arthropods gleaned from crevices in rough or 
decorticating bark, dead branches, standing dead trees and small branches 
and twigs in the tree canopy. Builds a cup-shaped nest of plant fibres and 
cobwebs in an upright tree fork high in the living tree canopy, and often re-
uses the same fork or tree in successive years. 

1 – OEH  Moderate – suitable 
habitat widespread. 

Falco subniger Black Falcon  - V Widely, but sparsely, distributed in New South Wales, mostly occurring in 
inland regions. Some reports of ‘Black Falcons’ on the tablelands and coast 
of New South Wales are likely to be referrable to the Brown Falcon. In New 
South Wales there is assumed to be a single population that is continuous 
with a broader continental population, given that falcons are highly mobile, 
commonly travelling hundreds of kilometres (Marchant & Higgins 1993). The 
Black Falcon occurs as solitary individuals, in pairs, or in family groups of 
parents and offspring. 

2 – OEH  Low – unlikely to use 
vegetation in the study 
area. 

Glossopsitta pusilla Little Lorikeet - V Forages primarily in the canopy of open Eucalyptus forest and woodland, yet 
also finds food in apples (Angophora sp.), paperbarks (Melaleuca sp.) and 
other tree species. Riparian habitats are particularly used, due to higher soil 
fertility and hence greater productivity. Isolated flowering trees in open 
country (e.g. paddocks, roadside remnants) and urban trees also help sustain 
viable populations of the species. 

3 – OEH  Low – species may pass 
through the study area on 
occasion, however not 
typical in this area. 

Grantiella picta  Painted 
Honeyeater  

V V The Painted Honeyeater is nomadic and occurs at low densities throughout 
its range. The greatest concentrations of the bird and almost all breeding 
occurs on the inland slopes of the Great Dividing Range in NSW, Victoria and 
southern Queensland. During the winter it is more likely to be found in the 

PMST Low – no records in the 
locality. Presence based 
on modelled habitat. 
Mistletoes only sparsely 
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north of its distribution. Inhabits Boree, Brigalow and Box-Gum Woodlands 
and Box-Ironbark Forests. A specialist feeder on the fruits of mistletoes 
growing on woodland eucalypts and acacias. Prefers mistletoes of the 
genus Amyema. 

distributed in the study 
area. 

Hieraaetus 
morphnoides 

Little Eagle - V The Little Eagle is found throughout the Australian mainland excepting the 
most densely forested parts of the Dividing Range escarpment. It occurs as a 
single population throughout NSW. Occupies open eucalypt forest, woodland 
or open woodland. Sheoak or Acacia woodlands and riparian woodlands of 
interior NSW are also used. 

1 – OEH  Low – unlikely to use 
vegetation in the study 
area. 

Lathamus discolor Swift Parrot CE E On the mainland they occur in areas where eucalypts are flowering profusely 
or where there are abundant lerp (from sap-sucking bugs) infestations. 
Favoured feed trees include winter flowering species such as Swamp 
Mahogany (Eucalyptus robusta), Spotted Gum (Corymbia maculata), Red 
Ironbark (E. sideroxylon), and White Box (E. albens). 

PMST Low – no winter-flowering 
eucalypts in the study 
area. This species is only 
expected to occur in box-
gum woodlands. May 
pass through study area 
in search of food, however 
no important habitat 
features are in the study 
area. 

Melanodryas 
cucullata cucullata 

Hooded Robin 
(south-eastern 
form) 

- V The Hooded Robin is widespread, found across Australia, except for the 
driest deserts and the wetter coastal areas - northern and eastern coastal 
Queensland and Tasmania. However, it is common in few places, and rarely 
found on the coast. Prefers lightly wooded country, usually open eucalypt 
woodland, acacia scrub and mallee, often in or near clearings or open areas. 
Requires structurally diverse habitats featuring mature eucalypts, saplings, 
some small shrubs and a ground layer of moderately tall native grasses. The 
nest is a small, neat cup of bark and grasses bound with webs, in a tree fork 
or crevice, from less than 1 m to 5 m above the ground. 

5 – OEH  Moderate – suitable 
habitat widespread. 

Ninox strenua Powerful Owl - V In NSW, it is widely distributed throughout the eastern forests from the coast 
inland to tablelands, with scattered records on the western slopes and plains 

1 – OEH  Low -this species may fly 
through the study area on 
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suggesting occupancy prior to land clearing. Now  at low densities throughout 
most of its eastern range, rare along the Murray River and former inland 
populations may never recover. The Powerful Owl inhabits a range of 
vegetation types, from woodland and open sclerophyll forest to tall open wet 
forest and rainforest. The Powerful Owl requires large tracts of forest or 
woodland habitat but can occur in fragmented landscapes as well. The 
species breeds and hunts in open or closed sclerophyll forest or woodlands 
and occasionally hunts in open habitats. It roosts by day in dense vegetation 
comprising species such as Turpentine Syncarpia glomulifera, Black She-
oak Allocasuarina littoralis, Blackwood Acacia melanoxylon, Rough-barked 
Apple Angophora floribunda, Cherry Ballart Exocarpus cupressiformis and a 
number of eucalypt species. 

occasion but is unlikely to 
commonly use the habitat. 

Pandion cristatus Eastern Osprey M V The Osprey has a global distribution with four subspecies previously 
recognised throughout its range. Favour coastal areas, especially the mouths 
of large rivers, lagoons and lakes. Feed on fish over clear, open water. 

PMST Low – unsuitable 
vegetation in study area. 

Petroica boodang Scarlet Robin  

 

- V The Scarlet Robin lives in dry eucalypt forests and woodlands. The 
understorey is usually open and grassy with few scattered shrubs. This 
species lives in both mature and re-growth vegetation. It occasionally occurs 
in mallee or wet forest communities, or in wetlands and tea-tree swamps. 
This species’ nest is an open cup made of plant fibres and cobwebs and is 
built in the fork of tree usually more than 2 metres above the ground; nests 
are often found in a dead branch in a live tree, or in a dead tree or shrub. 

2 – OEH  Moderate – suitable 
habitat widespread 

Pomatostomus 
temporalis temporalis 

Grey-crowned 
Babbler 

- V In NSW, the eastern sub-species occurs on the western slopes of the Great 
Dividing Range, and on the western plains reaching as far as Louth and 
Balranald. It also occurs in woodlands in the Hunter Valley and in several 
locations on the north coast of NSW. It may be extinct in the southern, central 
and New England tablelands. Inhabits open Box-Gum Woodlands on the 
slopes, and Box-Cypress-pine and open Box Woodlands on alluvial plains. 
Build and maintain several conspicuous, dome-shaped stick nests about the 
size of a football. A nest is used as a dormitory for roosting each night. Nests 

11 – OEH  Moderate – suitable 
habitat widespread 
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are usually located in shrubs or sapling eucalypts, although they may be built 
in the outermost leaves of low branches of large eucalypts. Nests are 
maintained year round, and old nests are often dismantled to build new ones. 

Rostratula australis Australian Painted 
Snipe 

E, M E Most records are from the south east, particularly the Murray Darling Basin, 
with scattered records across northern Australia and historical records from 
around the Perth region in Western Australia. Prefers fringes of swamps, 
dams and nearby marshy areas where there is a cover of grasses, lignum, 
low scrub or open timber. Nests on the ground amongst tall vegetation, such 
as grasses, tussocks or reeds. 

PMST Unlikely – no suitable 
habitat in the study area. 

Stagonopleura 
guttata 

Diamond Firetail  - V Found in grassy eucalypt woodlands, including Box-Gum Woodlands and 
Snow Gum (Eucalyptus pauciflora) Woodlands. Also occurs in open forest, 
mallee, Natural Temperate Grassland, and in secondary grassland derived 
from other communities. Often found in riparian areas (rivers and creeks), 
and sometimes in lightly wooded farmland. Nests are globular structures built 
either in the shrubby understorey, or higher up, especially under hawk's or 
raven's nests. Birds roost in dense shrubs or in smaller nests built especially 
for roosting. 

6 – OEH  Moderate – suitable 
habitat widespread 

Mammals 

Chalinolobus dwyeri Large-eared Pied 
Bat 

V V Forages over a broad range of open forest and woodland habitats, this 
species is a cave roosting bat which favours sandstone escarpment habitats 
for roosting, in the form of shallow overhangs, crevices and caves.  

2 – OEH  

PMST 

Moderate – foraging 
habitat present.  

Dasyurus maculatus Spotted-tailed 
Quoll 

E V Wet and dry sclerophyll forests and rainforests, and adjacent open 
agricultural areas. Generally associated with large expansive areas of habitat 
to sustain territory size. Requires hollow-bearing trees, fallen logs, small 
caves, rock crevices, boulder fields and rocky-cliff faces as den sites. 

4 – OEH  

PMST 

Low – few records in 
locality. Species is known 
to traverse home ranges 
along creek lines. 
Ridgetop vegetation in 
study area unlikely used 
often. 
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Miniopterus 
schreibersii 
oceanensis 

Eastern Bentwing-
bat 

- V Occurs on east and north west coasts of Australia. Caves are the primary 
roosting habitat, but also use derelict mines, storm-water tunnels, buildings 
and other manmade structures. 

4 – OEH  Possibly recorded in 
culvert – foraging habitat 
widespread. Culverts may 
provide roosting habitat. 

Mormopterus 
norfolkensis 

Eastern Freetail-
bat 

- V Occur in dry sclerophyll forest and woodland east of the Great Dividing 
Range. Roosts mainly in tree hollows but will also roost under bark or in 
human-made structures. 

10 – OEH  Moderate – foraging 
habitat widespread. 
Roosting habitat 
presented by hollow-
bearing trees. 

Myotis macropus 
(Myotis adversus) 

Southern Myotis - V Generally roost in groups close to water in caves, mine shafts, hollow-bearing 
trees, and storm water channels, buildings, under bridges and in dense 
foliage. Forages over streams and pools catching insects and small fish. 

1 – OEH  Possibly recorded in 
culvert – foraging habitat 
widespread. Culverts may 
provide roosting habitat. 

Nyctophilus corbeni Corben’s Long-
eared Bat  

V 

 

V Overall, the distribution of the south eastern form coincides approximately 
with the Murray Darling Basin with the Pilliga Scrub region being the distinct 
stronghold for this species. Inhabits a variety of vegetation types, including 
mallee, bulloke Allocasuarina luehmannii and box eucalypt dominated 
communities, but it is distinctly more common in box/ironbark/cypress-pine 
vegetation that occurs in a north-south belt along the western slopes and 
plains of NSW and southern Queensland. Roosts in tree hollows, crevices, 
and under loose bark. 

PMST Moderate – foraging 
habitat widespread. 
Roosting habitat 
presented by hollow-
bearing trees. 

Petauroides Volans Greater Glider V - The Greater Glider occurs in eucalypt forests and woodlands along the east 
coast of Australia from north east Queensland to the Central Highlands of 
Victoria. This species feeds exclusively on eucalypt leaves, buds, flowers and 
mistletoe. Shelter during the day in tree hollows and will use up to 18 hollows 
in their home range. Occupy a relatively small home range with an average 
size of 1 to 3 ha. 

PMST Low – no suitable habitat 
in the study area. 

Petaurus norfolcensis Squirrel Glider - V The species is widely though sparsely distributed in eastern Australia, from 
northern Queensland to western Victoria. Inhabits mature or old growth Box, 

1 – OEH  Low – no suitable habitat 
in the study area. 
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Box-Ironbark woodlands and River Red Gum forest west of the Great Dividing 
Range and Blackbutt-Bloodwood forest with heath understorey in coastal 
areas. Prefers mixed species stands with a shrub or Acacia midstorey. 

Petrogale penicillata Brush-tailed Rock-
wallaby 

V E Range extends from south-east Queensland to the Grampians in western 
Victoria, roughly following the line of the Great Dividing Range. Occupy rocky 
escarpments, outcrops and cliffs with a preference for complex structures 
with fissures, caves and ledges, often facing north. Browse on vegetation in 
and adjacent to rocky areas eating grasses and forbs as well as the foliage 
and fruits of shrubs and trees. 

2 – OEH  

PMST 

Low – no suitable habitat 
in the study area. 

Phascolarctos 
cinereus 

Koala V V In NSW it mainly occurs on the central and north coasts with some 
populations in the west of the Great Dividing Range. Inhabit eucalypt 
woodlands and forests. Feed on the foliage of more than 70 eucalypt species 
and 30 non-eucalypt species, but in any one area will select preferred browse 
species. 

3 – OEH  

PMST 

Low – no suitable habitat 
in the study area. 

Pseudomys 
novaehollandiae 

New Holland 
mouse 

V - Distribution is fragmented across all eastern states of Australia, where it 
inhabits open heath lands, open woodlands with heath understorey and 
vegetated sand dunes. 

PMST Low – no suitable habitat 
in the study area. 

Pteropus 
poliocephalus 

Grey-headed 
Flying-fox 

V V Generally found within 200 km of the eastern coast of Australia, from 
Rockhampton in Queensland to Adelaide in South Australia. In times of 
natural resource shortages, they may be found in unusual locations. Occur in 
subtropical and temperate rainforests, tall sclerophyll forests and woodlands, 
heaths and swamps as well as urban gardens and cultivated fruit crops. 
Roosting camps are generally located within 20 km of a regular food source 
and are commonly found in gullies, close to water, in vegetation with a dense 
canopy. Individual camps may have tens of thousands of animals and are 
used for mating, and for giving birth and rearing young. 

1 – OEH  

PMST 

Low – no camp within 
typical range of study 
area. 

Saccolaimus 
flaviventris 

Yellow-bellied 
Sheathtail-bat 

- V Wide-ranging species found across northern and eastern Australia. Roosts 
singly or in groups of up to six, in tree hollows and buildings; in treeless areas 
they are known to utilise mammal burrows. 

1 – OEH  Moderate – foraging 
habitat widespread. 
Roosting habitat 
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presented by hollow-
bearing trees. 

Scoteanax rueppellii Greater Broad-
nosed Bat 

 

- V Utilises a variety of habitats from woodland through to moist and dry eucalypt 
forest and rainforest, though it is most commonly found in tall wet forest. 
Although this species usually roosts in tree hollows, it has also been found in 
buildings. 

2 – OEH  Moderate – foraging 
habitat widespread. 
Roosting habitat 
presented by hollow-
bearing trees. 

Vespadelus 
troughtoni 

Eastern Cave Bat - V Found in a broad band on both sides of the Great Dividing Range from Cape 
York to Kempsey, with records from the New England Tablelands and the 
upper north coast of NSW. A cave-roosting species that is usually found in 
dry open forest and woodland, near cliffs or rocky overhangs; has been 
recorded roosting in disused mine workings, occasionally in colonies of up to 
500 individuals. 

2 – OEH  Moderate – foraging 
habitat widespread. 
Culverts may provide 
roosting habitat. 

Reptiles 

Aprasia parapulchella Pink-tailed Legless 
Lizard 

V V The Pink-tailed Legless Lizard is only known from the Central and Southern 
Tablelands, and the South Western Slopes. There is a concentration of 
populations in the Canberra / Queanbeyan Region. Other populations have 
been recorded near Cooma, Yass, Bathurst, Albury and West Wyalong. This 
species is also found in the Australian Capital Territory. Inhabits sloping, open 
woodland areas with a predominantly native grassy groundlayer, particularly 
those dominated by Kangaroo Grass (Themeda australis). Sites are typically 
well-drained, with rocky outcrops or scattered, partially-buried rocks. 
Commonly found beneath small, partially-embedded rocks and appear to 
spend considerable time in burrows below these rocks; the burrows have 
been constructed by and are often still inhabited by small black ants and 
termites. 

PMST Low – Small sandstone 
rocks may provide 
suitable habitat, however 
this is only present in one 
area which will not be 
impacted by the proposal.  

Hoplocephalus 
bungaroides 

Broad-headed 
Snake 
 

V V Shelters in rock crevices and under flat sandstone rocks on exposed cliff 
edges during autumn, winter and spring. Moves from the sandstone rocks to 
shelters in hollows in large trees within 200 m of escarpments in summer. 

PMST Low – Small sandstone 
rocks may provide 
suitable habitat, however 
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this is only present in one 
area which will not be 
impacted by the proposal. 

Amphibians 

Litoria aurea Green and Golden 
Bell Frog 

V E Since 1990 there have been approximately 50 recorded locations in NSW, 
most of which are small, coastal, or near coastal populations. These locations 
occur over the species’ former range, however they are widely separated and 
isolated. Large populations in NSW are located around the metropolitan 
areas of Sydney, Shoalhaven and mid north coast (one an island population). 
There is only one known population on the NSW Southern Tablelands. 
Ephemeral and permanent freshwater wetlands, ponds, dams with an open 
aspect and fringed by Typha and other aquatics, free from predatory fish. 

1 – OEH  Unlikely – no suitable 
habitat in study area. No 
known population nearby. 

Litoria 
booroolongensis 

Booroolong Frog E - Restricted to tablelands and slopes in NSW and north-east Victoria at 200–
1300 m above sea level. Occurs along permanent streams with some fringing 
vegetation cover such as ferns, sedges or grasses. 

PMST Unlikely – no suitable 
habitat in study area. 

Migratory Species (EPBC) 

Apus pacificus Fork-tailed Swift M - Recorded in all regions of NSW. The Fork-tailed Swift is almost exclusively 
aerial, flying from less than 1 m to at least 300 m above ground and probably 
much higher. 

PMST Moderate – may fly over 
the study area on 
occasion. 

Ardea ibis Cattle Egret M - Widespread and common according to migration movements and breeding 
localities surveys. Occurs in tropical and temperate grasslands, wooded lands 
and terrestrial wetlands. 

1 – OEH  Unlikely – no suitable 
habitat in study area. 

Gallinago hardwickii Latham's Snipe M - Recorded along the east coast of Australia from Cape York Peninsula 
through to south-eastern South Australia. Occurs in permanent and 
ephemeral wetlands up to 2000 m above sea-level. 

PMST Unlikely – no suitable 
habitat in study area. 

Hirundapus 
caudacutus 

White-throated 
Needletail 

M - Widespread in eastern and south-eastern Australia. Almost exclusively aerial, 
from heights of less than 1 m up to more than 1000 m above the ground. 

2 – OEH  Moderate – may fly over 
the study area on 
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Species name Common name 
Status 

Distribution and habitat 
No. 
records in 
locality 

Likelihood of 
occurrence EPBC 

Act TSC Act 

They also commonly occur over heathland but less often over treeless areas, 
such as grassland or swamps. 

PMST occasion. 

Merops ornatus Rainbow Bee-eater M - Distributed across much of mainland Australia, and occurs on several near-
shore islands. Occurs mainly in open forests and woodlands, shrublands, and 
in various cleared or semi-cleared habitats, including farmland and areas of 
human habitation. 

4 – OEH  Moderate – suitable 
habitat widespread. 

Monarcha 
melanopsis 

Black-faced 
Monarch 

M - Widespread in eastern Australia. Mainly occurs in rainforest ecosystems, 
including semi-deciduous vine-thickets, complex notophyll vine-forest, tropical 
(mesophyll) rainforest, subtropical (notophyll) rainforest, mesophyll 
(broadleaf) thicket/shrubland, warm temperate rainforest, dry (monsoon) 
rainforest and (occasionally) cool temperate rainforest. 

PMST Low – no suitable habitat 
in study area. 

Motacilla flava Yellow Wagtail M - Rare but regular visitor around Australian coast, especially in the NW coast 
Broome to Darwin. Found in open country near swamps, salt marshes, 
sewage ponds, grassed surrounds to airfields, bare ground; occasionally on 
drier inland plains.  

PMST Low – no suitable habitat 
in study area. 

Myiagra cyanoleuca Satin Flycatcher M - Widespread in eastern Australia and vagrant to New Zealand. Inhabit heavily 
vegetated gullies in eucalypt-dominated forests and taller woodlands, and on 
migration, occur in coastal forests, woodlands, mangroves and drier 
woodlands and open forests. 

PMST Low – no suitable habitat 
in study area. 

Rhipidura rufifrons Rufous Fantail M - Occurs in coastal and near coastal districts of northern and eastern Australia. 
In east and south-east Australia, the Rufous Fantail mainly inhabits wet 
sclerophyll forests, often in gullies dominated by eucalypts such as Tallow-
wood (Eucalyptus microcorys), Mountain Grey Gum (E. cypellocarpa), 
Narrow-leaved Peppermint (E. radiata), Mountain Ash (E. regnans), Alpine 
Ash (E. delegatensis), Blackbutt (E. pilularis) or Red Mahogany (E. 
resinifera); usually with a dense shrubby understorey often including ferns. 

PMST Low – no suitable habitat 
in study area. 

Tringa nebularia Common 
Greenshank 

M - The Common Greenshank does not breed in Australia, however, the species 
occurs in all types of wetlands and has the widest distribution of any 

PMST Unlikely – no suitable 
habitat in study area. 
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shorebird in Australia.  

* Distribution and habitat requirement information adapted from: 
Australian Government Department of the Environment http://www.environment.gov.au/biodiversity/threatened/index.html 
NSW Office of Environment and Heritage http://www.environment.nsw.gov.au/threatenedspecies/ 
Department of Primary Industries – Threatened Fish and Marine Vegetation http://pas.dpi.nsw.gov.au/Species/All_Species.aspx 
+ Data source includes 
Number of records from the NSW Office of Environment and Heritage Wildlife Atlas record data (Accessed November 2012); and 
Identified from the Protected Matters Search Tool (PMST) Australian Government Department of Sustainability, Environment, Water, Populations and Community 
http://www.environment.gov.au/epbc/pmst/index.html 
Key: 
EP = endangered population 
CE = critically endangered  
E = endangered  
V = vulnerable  

M = migratory 
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Appendix C. Assessments of significance 
Assessments of significance have been conducted for species, populations and communities that were 
recorded in the study area during field surveys or were identified as having a moderate or higher potential to 
occur in the study area based on the presence of habitat (see Appendix B). 

The proposal will be assessed under Part 5 of the EP&A Act. Section 5A of the EP&A Act requires that a ‘7 part 
test’ is undertaken to assess the likelihood of significant impact upon threat-listed species, populations or 
ecological communities listed under the TSC Act. These assessments have been undertaken in accordance 
with the Threatened Species Assessment Guidelines: The Assessment of Significance (Department of 
Environment and Climate Change 2007) which outlines a set of guidelines to help applicants/proponents of a 
development or activity with interpreting and applying the factors of assessment in the ‘seven-part test’. The 
guidance provided by the Department of Environment and Climate Change (2007) has been used here in 
preparing these ‘seven-part tests’ and in determining whether there is likely to be a significant effect to a 
threatened species, population or ecological community listed under the TSC Act. 

For threatened biodiversity listed under the EPBC Act, significance assessments have been completed in 
accordance with the EPBC Act Policy Statement 1.1 Significant Impact Guidelines (Department of the 
Environment 2013). Whether or not an action is likely to have a significant impact depends upon the sensitivity, 
value, and quality of the environment that is affected, and upon the intensity, duration, magnitude and 
geographic extent of the impacts (Department of the Environment 2013). Importantly, for a ‘significant impact’ to 
be ‘likely’, it is not necessary for a significant impact to have a greater than 50 per cent chance of happening; it 
is sufficient if a significant impact on the environment is a real or not remote chance or possibility (Department of 
the Environment 2013). 

The ecological communities and species subject to this assessment are outlined in Table C.1 along with the 
predicted impact from the proposal. 

Table C.1 Threatened biodiversity subject to this assessment 

Species  Status Predicted impact 
(habitat in ha) 

EPBC 
Act 

TSC 
Act 

Central Hunter Grey Box-Ironbark Woodland in the NSW North Coast 
and Sydney Basin Bioregions 

E - 5.53 

Hunter Valley Footslopes Slaty Gum Woodland in the Sydney Basin 
Bioregion 

- V 4.08 

Cymbidium canaliculatum population in the Hunter Catchment - EP 3.72 

Eastern Bentwing-bat – V 4.08 

Eastern Cave Bat – V 

Large-eared Pied Bat V V 

Southern Myotis – V 

Corben’s Long-eared Bat V V 

Eastern Freetail-bat – V 
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Species  Status Predicted impact 

Greater Broad-nosed Bat – V 

Yellow-bellied Sheathtail-bat – V 

Grey-crowned Babbler – V 

Grey-crowned Babbler -– V 

Speckled Warbler -– V 

Brown Treecreeper – V 

Varied Sittella – V 

Hooded Robin – V 

Scarlet Robin – V 

Diamond Firetail – V 

Painted Honeyeater V V 

Swift Parrot CE E 

Regent Honeyeater CE CE 
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C.1 Environmental Planning & Assessment Act 1979 assessment 

Hunter Valley Footslopes Slaty Gum Woodland in the Sydney Basin Bioregion  

This assessment of significance is for the Hunter Valley Footslopes Slaty Gum Woodland in the Sydney Basin 
Bioregion vulnerable ecological community. The factors to be considered when determining whether an action, 
development or activity is likely to significantly affect threatened ecological communities or their habitats are 
outlined below: 

1. in the case of a Threatened species, whether the action proposed is likely to have an adverse 
effect on the life cycle of the species such that a viable local population of the species is likely 
to be placed at risk of extinction 

Not applicable. 

2. in the case of an Endangered population, whether the action proposed is likely to have an 
adverse effect on the life cycle of the species that constitutes the Endangered population such 
that a viable local population of the species is likely to be placed at risk of extinction 

Not applicable. 

3. in the case of an Endangered ecological community or Critically Endangered ecological 
community, whether the action proposed: 

i) is likely to have an adverse effect on the extent of the ecological community such that its 
local occurrence is likely to be placed at risk of extinction 

ii) is likely to substantially and adversely modify the composition of the ecological 
community such that its local occurrence is likely to be placed at risk of extinction 

In addressing this question, the local occurrence of this threatened ecological community is taken to be the 
community that occurs within the study area and all contiguous vegetation (as defined in the Threatened 
Species Assessment Guidelines: The Assessment of Significance (Department of Environment and Climate 
Change 2007). Risk of extinction is used here as the likelihood that the local occurrence of the ecological 
community will become extinct either in the short-term or in the long-term as a result of direct or indirect impacts 
on the threatened ecological community from the proposal. Composition refers to the assemblage of species 
and the physical structure of the community.  

The geographic distribution of the Hunter Valley Footslopes Slaty Gum Woodland in the Sydney Basin 
Bioregion is considered to be moderately restricted and therefore is listed as a vulnerable ecological community. 
The nature of its distribution makes it likely that the action of a threatening process could cause it to decline or 
degrade in extent or ecological function over a time span appropriate to the life cycle and habitat characteristics 
of the ecological community’s component species. 

Hunter Valley Footslopes Slaty Gum Woodland in the Sydney Basin Bioregion is already at risk of extinction 
and the proposal would exacerbate this risk. However, the proposal is considered unlikely to result in the 
extinction of the local occurrence of this TEC. The proposal is predicted to remove about 4.08 hectares of this 
TEC, however some of this is regrowth Acacia salicina shrubland (see Table C.2). 

When the impacts outlined below (and in Table C.2) are considered in the local context (i.e. the study area), the 
impacts in terms of hectares removed are relatively small but the proportional impacts are large. A more 
appropriate approach to understanding proportional impacts is to look at the extent of this community within its 
local occurrence (i.e. the extent of the community in one contiguous patch). The vegetation on Ogilvies Hill is 
part of a corridor between National Parks to the south with Barrington Tops and Chichester north east of 
Muswellbrook. The loss of vegetation is small (0.1 percent) when the local occurrence of this TEC is considered. 
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Table C.2 Impact on the extent of the threatened ecological community 

Threatened ecological 
community (TSC Act) 

Status Extent in 
the study 
area (ha) 

Extent of 
local 
occurrence 
(ha)* 

Potential 
impact (ha) 

Impact as % of 
local 
occurrence 

Impact in 
the context 
of the 
locality 
(within 10 
km)* 

Hunter Valley Footslopes 
Slaty Gum Woodland in the 
Sydney Basin Bioregion 
(vulnerable) 

Woodland 
(PCT 1655) 

4.79 1,489 

(includes 
contiguous 
vegetation 
along the 
ridgetop 
corridor) 

3.73 0.25% >0.1% 

Regrowth 
Acacia 
salicina 
shrubland 

0.42 0.35 >0.1% >0.1% 

Total 5.2 4.08 0.27% >0.1% 

*3,167 ha mapped in the locality. No regional vegetation mapping available for regrowth Acacia salicina shrubland and derived native 

grassland. 

The proposal is considered unlikely to substantially and adversely modify the composition of this TEC so that its 
local occurrence is placed at risk of extinction. The local occurrence of this TECs has already been substantially 
and adversely modified by past land use practices. This TEC is currently suffering from altered composition 
caused by a reduction in ecological function, as indicated by: 

 Altered community structure (i.e. missing structural layers) 

 Altered species composition (i.e. lack of native species) 

 Disruption of ecological processes (i.e. altered drainage, mowing preventing natural regeneration)  

 Invasion and establishment of exotic species resulting in weed dominance 

 Degradation of habitat 

 Fragmentation. 

The proposal is not considered likely to further modify the composition of any of the Hunter Valley Footslopes 
Slaty Gum Woodland within the study area such that the local occurrence is placed at risk of extinction. The 
composition of the threatened ecological communities within the study area is predicted to remain intact after 
the implementation of the proposal. However, the remaining patches would be smaller.  

4. In relation to the habitat of a threatened species, population or ecological community: 

i) the extent to which habitat is likely to be removed or modified as a result of the action 
proposed 

ii) whether an area of habitat is likely to become fragmented or isolated from other areas of 
habitat as a result of the proposed action, and 

iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-
term survival of the species, population or ecological community in the locality. 

The extent of Hunter Valley Footslopes Slaty Gum Woodland to be removed because of the proposal is outlined 
in Table C.2. Overall, the proposal is considered to have a small proportional impact on the local occurrence of 
this TEC.  
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Fragmentation is unlikely to occur from the proposal as the work would largely involve removing vegetation from 
patch edges rather than breaking apart of large blocks of vegetation into many smaller patches. Importantly, the 
proposal would not result in the breaking apart of large blocks of high quality examples of threatened ecological 
communities. No further habitat fragmentation on a landscape scale would occur because of the proposal. 
Isolation of habitats is likely to increase by a small extent as the distance between patches on either side of the 
Golden Highway would be increased.  

Due to the conservation significance of Hunter Valley Footslopes Slaty Gum Woodland, the remaining patches 
within NSW are likely to be important for its survival. However, the patches within the study area are small, are 
largely degraded and in moderate to poor condition and in many cases are the result of human intervention. 
Furthermore, no patches of vegetation in the study area have been recognised as priority conservation land or 
as part of core habitats or regional corridors by the OEH. As such, the TEC patches within the study area can 
be considered less important than larger high quality examples of this TEC in the locality that retain high levels 
of ecological integrity and function. 

5. whether the action proposed is likely to have an adverse effect on critical habitat (either 
directly or indirectly) 

Critical habitat refers only to those areas of land listed in the Register of Critical Habitat kept by the NSW Office 
of Environment and Heritage (OEH). This question is not applicable, as no critical habitat has been listed for the 
Hunter Valley Footslopes Slaty Gum Woodland TEC.  

6. whether the action proposed is consistent with the objectives or actions of a recovery plan or 
threat abatement plan 

There is no recovery plan pertaining to the Hunter Valley Footslopes Slaty Gum Woodland TEC. The OEH is 
currently developing a conservation project for this TEC under the Saving Our Species program. These would 
be actions for the OEH to complete and have a large focus on identified priority conservation lands. An action 
also states that in circumstances where impacts are unavoidable, as part of any consent, approval or license 
that is issued, ensure that offset measures are undertaken within the priority conservation lands where 
practicable. Any offsets provided by Roads and Maritime will be done in accordance with the OEH. 

The proposal is considered unlikely to interfere with any actions or objectives planned for recovery of these 
TECs. 

7. whether the action proposed constitutes or is part of a key threatening process or is likely to 
result in the operation of, or increase the impact of, a key threatening process. 

A Key Threatening Process (KTP) is a process that threatens, or may have the capability to threaten, the 
survival or evolutionary development of species, population or ecological community. Key threatening 
processes are listed under the TSC Act and at the present there are currently 38 listed KTPs (see Table C.3). 

Of the 38 listed KTPs under the TSC Act, 11 are applicable to the TECs subject to this assessment (see Table 
C.3). However, hygiene and weed control measures would reduce or avoid the impact of most KTPs with the 
exception of clearing of native vegetation and removal of dead wood and dead trees. 
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Table C.3 Key threatening processes that may result from the proposal that may affect threatened ecological communities 

Key threatening process Relevance to the proposal 

Clearing of native vegetation Yes. The proposal would result in clearing of native vegetation. 

Infection of frogs by amphibian chytrid 
causing the disease chytridiomycosis 

Yes. The proposal may result in the introduction or spread of 
amphibian chytrid. However, hygiene measures would be followed 
to prevent spread of this fungus. 

Infection of native plants by Phytophthora 
cinnamomi 

Yes. The proposal may result in the introduction or spread of 
Phytophthora cinnamomi. However, hygiene measures would be 
followed to prevent spread of Phytophthora cinnamomi. 

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

Yes. The proposal may result in the introduction or spread of Exotic 
Rust Fungi. However, hygiene measures would be followed to 
prevent spread of Exotic Rust Fungi. 

Invasion and establishment of exotic 
vines and scramblers 

Yes. The proposal may result in the invasion and establishment of 
exotic vines and scramblers. However, weed control measures 
would be followed to prevent invasion and establishment of exotic 
vines and scramblers. 

Invasion and establishment of Scotch 
broom (Cytisus scoparius) 

Yes. The proposal may result in the invasion and establishment of 
Scotch broom (Cytisus scoparius). However, weed control 
measures would be followed to prevent invasion and establishment 
of Scotch broom (Cytisus scoparius). 

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

Yes. The proposal may result in the invasion and establishment of 
African Olive Olea europaea L. subsp. cuspidata. However, weed 
control measures would be followed to prevent invasion and 
establishment of African Olive Olea europaea L. subsp. Cuspidata. 

Invasion, establishment and spread 
of Lantana camara 

Yes. The proposal may result in the invasion and establishment of 
Lantana camara. However, weed control measures would be 
followed to prevent invasion and establishment of Lantana camara. 

Invasion of native plant communities 
by Chrysanthemoides monilifera (bitou 
bush and boneseed) 

Yes. The proposal may result in the invasion and establishment of 
Chrysanthemoides monilifera (bitou bush and boneseed). 
However, weed control measures would be followed to prevent 
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Key threatening process Relevance to the proposal
invasion and establishment of Chrysanthemoides monilifera. 

Invasion of native plant communities by 
exotic perennial grasses 

Yes. The proposal may result in the invasion and establishment of 
exotic perennial grasses. However, weed control measures would 
be followed to prevent invasion and establishment of exotic 
perennial grasses. 

Removal of dead wood and dead trees Yes. Some dead wood and dead trees would be removed as part 
of the proposal. 

 

Conclusion 

In summary, the proposal is considered unlikely to have an adverse effect on the extent of the Hunter Valley 
Footslopes Slaty Gum Woodland TEC such that its local occurrence is likely to be placed at further risk of 
extinction. The impact of the proposal is small when considered in the context of the actual impact in hectares 
and the extent of the TEC within the broader locality. The proposal is considered unlikely to substantially and 
adversely modify the composition of this TEC as its current composition within the study area is generally 
modified.  

There is unlikely to be any further increase in fragmentation from the proposal. However, an increase in 
isolation of habitat patches is expected as the Golden Highway is widened resulting in increased distance 
between patches on either side of the roadway. Vegetation within the study area is not recognised as important 
to the long-term survival of this TEC in the locality as the patches are small, in poor to moderate condition.  

The proposal is not considered likely to interfere with any recovery objectives or actions for the Hunter Valley 
Footslopes Slaty Gum Woodland TEC. The proposal would contribute to some KTPs that cannot be mitigated 
against including clearing of native vegetation and removal of dead wood and dead trees. 

Considering the context of the Hunter Valley Footslopes Slaty Gum Woodland TEC and intensity of the potential 
impacts from the proposal, an overall conclusion has been made that the proposal is unlikely to result in a 
significant effect to this TEC.  

Cymbidium canaliculatum population in the Hunter Catchment 

Cymbidium canaliculatum was not identified within the study area during field surveys, however it may occur in 
adjacent vegetation and as such vegetation in the study area represents suitable habitat for this species. As 
such this species is considered moderately likely to occur based on suitable habitat and nearby records. Habitat 
within the study area would form part of the available habitat in the region for this endangered population. 

The factors to be considered when determining whether an action, development or activity is likely to 
significantly affect threatened species or their habitats are outlined below: 

1. in the case of a Threatened species, whether the action proposed is likely to have an 
adverse effect on the life cycle of the species such that a viable local population of the 
species is likely to be placed at risk of extinction 

Not applicable. 
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2. in the case of an Endangered population, whether the action proposed is likely to have an 
adverse effect on the life cycle of the species that constitutes the Endangered population such 
that a viable local population of the species is likely to be placed at risk of extinction 

In NSW Cymbidium canaliculatum is restricted to the north-eastern quarter of the State, occurring chiefly in 
inland districts west to New Angledool and Walgett on the north western plains and north of the Hunter River, 
through the north western slopes, northern tablelands and north coast into south-eastern Queensland. The 
Hunter population consists of fewer than 500 individuals though estimated to be as low as 90. The population 
occurs in the Hunter Valley at the south-eastern distributional limit of the species' range. Cymbidium 
canaliculatum typically grows in the hollows, fissures, trunks and forks of trees in dry sclerophyll forest or 
woodland, where its host trees typically occur on Permian Sediments of the Hunter Valley floor. It usually occurs 
singly or as a single clump, which can form large colonies on trees, between two and six metres from the 
ground. Recruitment, germination and persistence is reliant on rotting wood and mycorrhizal fungal 
associations. 

Within the Hunter Catchment, Cymbidium canaliculatum is most commonly found in Eucalyptus albens (White 
Box) dominated woodlands (including those dominated by the intergrade E. albens-moluccana), much of which 
may constitute the endangered ecological community (EEC) ‘White Box Yellow Box Blakely's Red Gum 
Woodland’. It has been found, less commonly, to grow on E. dawsonii (Slaty Box), E. crebra (Narrow-leaved 
Ironbark), E. moluccana (Grey Box), Angophora floribunda (Rough-barked Apple), Acacia salicina (Cooba) and 
on some other species, including dead stags. It is also known to use man-made structures, such as fence posts 
and wooden bridges as its host. Cymbidium canaliculatum is thought to be pollinated by bees from the genus 
Tetragonula (previously Trigona), however this cannot be verified. 

This species was not identified within the study area during field surveys however potential habitat is 
widespread and consists of all vegetation. No known individuals will be impacted by the proposal however it 
would remove about 4.08 hectares of potential habitat for this species, consisting of 3.73 hectares of Grey Box - 
Slaty Box shrub - grass woodland on sandstone slopes of the upper Hunter and Sydney Basin (PCT 1655) and 
0.35 hectares of Acacia salicina regrowth. The impact will likely be less than this amount as suitable habitat is 
trees and large shrubs only. Additionally, much of the Acacia salicina are too small to support this species. The 
habitat that will be impacted is likely not important for this endangered population as Cymbidium canaliculatum 
is most commonly found in Eucalyptus albens (White Box) dominated woodlands. The amount of habitat 
removal is relatively small when the amount of higher quality habitat in the locality is considered. The proposal 
is not expected to impact bees that pollinate this species. The current potential for this species to occur in 
remaining habitat around the study area is expected to remain after completion of the proposal. Overall, the 
proposal is unlikely to have an adverse effect on the life cycle of this species or reduce a local Cymbidium 
canaliculatum population. 

3. in the case of an Endangered ecological community or Critically Endangered ecological 
community, whether the action proposed: 

i) is likely to have an adverse effect on the extent of the ecological community such that its 
local occurrence is likely to be placed at risk of extinction 

ii) is likely to substantially and adversely modify the composition of the ecological 
community such that its local occurrence is likely to be placed at risk of extinction 

Not applicable. 

4. in relation to the habitat of a Threatened species, population or ecological community: 

i) the extent to which habitat is likely to be removed or modified as a result of the action 
proposed 

ii) whether an area of habitat is likely to become fragmented or isolated from other areas of 
habitat as a result of the proposed action, and 



Ogilvies Hill Biodiversity Assessment Report 

 

 

A 

iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-
term survival of the species, population or ecological community in the locality. 

The proposal would remove about 4.08 hectares of potential habitat for this species, consisting of 3.73 hectares 
of Grey Box - Slaty Box shrub - grass woodland on sandstone slopes of the upper Hunter and Sydney Basin 
(PCT 1655) and 0.35 hectares of Acacia salicina regrowth.  

Importantly, the proposal would not result in fragmentation of habitat for this species. The proposal involves 
widening an existing road corridor and no large patches of habitat will be fragmented. The proposal would not 
affect the movement of pollinator species between habitat patches. 

The vegetation in the study area would forms a small component of a large range of available habitat in the 
Hunter Region. The potential habitat that will be impacted is likely not important for this endangered population 
as Cymbidium canaliculatum is most commonly found in Eucalyptus albens (White Box) dominated woodlands. 
The impact will likely be less than 4.08 hectares as suitable habitat is trees and large shrubs only. Additionally, 
much of the Acacia salicina are too small to support this species. This amount of habitat removal is small when 
the amount of higher quality habitat in the locality is considered.  

5. whether the action proposed is likely to have an adverse effect on critical habitat (either 
directly or indirectly) 

Critical habitat refers only to those areas of land listed in the Register of Critical Habitat kept by the NSW Office 
of Environment and Heritage (OEH). This question is not applicable as no critical habitat has been listed for 
Cymbidium canaliculatum. 

6. whether the action proposed is consistent with the objectives or actions of a recovery plan or 
threat abatement plan 

A recovery plan does not exist for Cymbidium canaliculatum. However, a targeted strategy for managing this 
endangered population is also being developed under the OEH Saving Our Species program. In the interim, the 
following management actions have been identified for this population:  

 Raise awareness of Cymbidium canaliculatum populations for potential conservation agreements on 
private land. 

 Develop a program to strengthen populations. 

 Establish ex-situ populations of threatened flora. 

 Improve awareness of legislative requirements for picking and harming threatened species. Provide 
signage on site. 

 Landholder education about grazing in habitat of Cymbidium canaliculatum population 

 Plan against potential threats. Develop ex-situ populations. 

The management actions listed above have been identified by the OEH to help recover this endangered 
population are largely not applicable to the proposal as they are actions for the OEH to complete and focus on 
priority conservation lands which are outside of the study area. The proposal will not interfere with the recovery 
of this endangered population. 

7. whether the action proposed constitutes or is part of a key threatening process or is likely to 
result in the operation of, or increase the impact of, a key threatening process. 

A KTP is a process that threatens, or may have the capability to threaten, the survival or evolutionary 
development of species, population or ecological community. Key threatening processes are listed under the 
TSC Act and at the present there are currently 38 listed KTPs. Of the 38 listed KTPs under the TSC Act, the 
only KTPs relevant to this endangered population that would be increased by the proposal is clearing of native 
vegetation. 
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Conclusion 

Cymbidium canaliculatum population in the Hunter Catchment would suffer a small reduction in extent of 
available potential habitat from the proposal. The proposal is unlikely to reduce the population size of this 
endangered population in the locality or decrease the reproductive success of the species. The proposal would 
not interfere with its recovery and would not contribute to the key threats to this species. After consideration of 
the factors above, an overall conclusion has been made that the proposal is unlikely to result in a significant 
impact to the Cymbidium canaliculatum population in the Hunter Catchment. 

Cave-roosting microbats  

This assessment concerns the following threatened microbats species: 

 Eastern Bentwing-bat (Miniopterus schreibersii oceanensis) 

 Eastern Cave Bat (Vespadelus troughtoni) 

 Large-eared Pied Bat (Chalinolobus dwyeri) 

 Southern Myotis (Myotis macropus). 

These species of bat that are known to roost in caves, derelict mines, storm-water tunnels, culverts, bridges, 
buildings and other man-made structures. Bats were observed in a box culvert in the west of the study are and 
although not confidently identified, is likely to be the Large-eared Pied Bat. These four species have been 
recorded in the locality and suitable foraging habitat is widespread. Although most of culverts under the highway 
were too small to inspect, they may also provide roosting habitat for these species.  

The factors to be considered when determining whether an action, development or activity is likely to 
significantly affect threatened species or their habitats are outlined below: 

1. in the case of a Threatened species, whether the action proposed is likely to have an 
adverse effect on the life cycle of the species such that a viable local population of the 
species is likely to be placed at risk of extinction 

The Eastern Bentwing-bat primarily roosts in caves, but will also use derelict mines, storm-water tunnels, 
buildings and other man-made structures. The Eastern Bentwing-bat forms populations centred on a maternity 
cave that is used annually in spring and summer for the birth and rearing of young. At other times of the year, 
populations disperse within about 300 kilometre range of maternity caves. The Eastern Bentwing-bat hunts in 
forested areas. 

The Eastern Cave Bat is found in a broad band on both sides of the Great Dividing Range from Cape York to 
Kempsey, with records from the New England Tablelands and the upper north coast of NSW. The western limit 
appears to be the Warrumbungle Range, and there is a single record from southern NSW, east of the ACT. 
Very little is known about the biology of this uncommon species. A cave-roosting species that is usually found in 
dry open forest and woodland, near cliffs or rocky overhangs; has been recorded roosting in disused mine 
workings, occasionally in colonies of up to 500 individuals. Occasionally found along cliff-lines in wet eucalypt 
forest and rainforest. 

The Southern Myotis generally roosts close to water in caves, mine shafts, hollow-bearing trees, storm-water 
channels, buildings, under bridges and in dense foliage. The Southern Myotis forages over streams and pools 
catching insects and small fish by raking their feet across the water surface. In NSW, females have one young 
each year usually in November or December. 

The Large-eared Pied Bat is considered moderately likely to occur within the study area based on the presence 
of suitable foraging habitat in proximity to sandstone escarpments of the Gouldburn River, Wollemi and Yengo 
National Parks and nearby records. 
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These four species are known from the locality and have all been recorded on the Drayton South Coal site 
(Cumberland Ecology 2015). Surveys identified bats on three separate days roosting in box culverts in the west 
of the study area. Analysis of calls shows this species is likely the Large-eared Pied Bat. These species have all 
been observed roosting in culverts and under bridges. Roosting opportunities for these species in the study 
area are limited (not all culverts could be surveyed however they may present suitable habitat), however given 
the expanse of sandstone escarpments along the Gouldburn River, Wollemi and Yengo National Parks, these 
species are likely to use vegetation in the study area for foraging. Riparian zones around the unnamed creek 
line where the box culvert is located are likely to be a focal point for foraging of these species when water is 
present.  

The proposal would remove about 4.08 hectares of potential foraging for these species, however habitat to be 
impacted primarily consists of low quality roadside vegetation. No riparian vegetation will be impacted. The 
proposal may result in disturbance to the eight culverts under the highway in the study area. However, these 
culverts are likely marginal roosting habitat. The box culvert where bats were found will not be directly impacted 
by the proposal, though bats may experience temporary increases in noise and vibration levels. The current 
potential for these species to occur based on the presence of potential foraging habitat is expected to remain 
after completion of the proposal. Foraging, movement and other life-cycle attributes would not be impacted. 
Overall, the proposal is unlikely to reduce the population size of these bat species or decrease their 
reproductive success. 

2. in the case of an Endangered population, whether the action proposed is likely to have an 
adverse effect on the life cycle of the species that constitutes the Endangered population such 
that a viable local population of the species is likely to be placed at risk of extinction 

Not applicable. 

3. in the case of an Endangered ecological community or Critically Endangered ecological 
community, whether the action proposed: 

i) is likely to have an adverse effect on the extent of the ecological community such that its 
local occurrence is likely to be placed at risk of extinction 

ii) is likely to substantially and adversely modify the composition of the ecological 
community such that its local occurrence is likely to be placed at risk of extinction 

Not applicable. 

4. in relation to the habitat of a Threatened species, population or ecological community: 

i) the extent to which habitat is likely to be removed or modified as a result of the action 
proposed 

ii) whether an area of habitat is likely to become fragmented or isolated from other areas of 
habitat as a result of the proposed action, and 

iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-
term survival of the species, population or ecological community in the locality. 

The proposal would remove about 4.08 hectares of potential foraging habitat for these microbat species. This 
amount of habitat removal is small when the amount of available foraging habitat in the locality is considered. 
The proposal would disturb the culverts, however most of these structures are considered sub-optimal as 
roosting habitat. The box culvert where bats were found will not be directly impacted by the proposal, though 
bats may experience temporary increases in noise and vibration levels. 
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Importantly, the proposal would not result in fragmentation of habitat for these species. These bats are highly 
mobile and will freely fly long distances over open areas to move between habitats. The proposal would not 
affect the movement of these species between habitat patches. 

The vegetation in the study area would form a small component of a larger foraging range for these bat species. 
Riparian vegetation is likely to be a focal point of foraging activity as are the edges of vegetation patches. The 
loss of native vegetation from the study area would reduce the amount of foraging habitat available for these 
species by a small amount. However, when compared to the larger and higher quality vegetation remnants in 
the locality (i.e. Gouldburn River, Wollemi and Yengo National Parks), the vegetation within the study area is not 
considered as important for the long-term survival of these species in the locality. 

5. whether the action proposed is likely to have an adverse effect on critical habitat (either 
directly or indirectly) 

Critical habitat refers only to those areas of land listed in the Register of Critical Habitat kept by the NSW Office 
of Environment and Heritage (OEH). This question is not applicable as no critical habitat has been listed for 
these species. 

6. whether the action proposed is consistent with the objectives or actions of a recovery plan or 
threat abatement plan 

The National Recovery Plan for the Large-eared Pied Bat (OEH 2011) identifies the following objectives for 
recovery of this species: 

 Identify priority roost and maternity sites for protection. 

 Implement conservation and management strategies for priority sites. 

 Educate the community and industry to understand and participate in the conservation of the large-eared 
pied bat. 

 Research the large-eared pied bat to augment biological and ecological data to enable conservation 
management. 

 Determine the meta-population dynamics throughout the distribution of the large-eared pied bat. 

The proposal will not interfere with any of the objectives identified in the National Recovery Plan for the Large-
eared Pied Bat. 

A recovery plan does not exist for these microbat species. However, the following actions have been identified 
by the OEH for recovery of these species. 

Species Recovery actions 

Eastern Bentwing-
bat 

 Control foxes and feral cats around roosting sites, particularly maternity caves. 

 Retain native vegetation around roost sites, particularly within 300 m of maternity 
caves. 

 Minimise the use of pesticides in foraging areas. 

 Protect roosting sites from damage or disturbance 

Eastern Cave Bat   Raise landowners’ awareness about the potential presence of this species and 
provide information on how their management actions could affect the species’ 
survival. 

 Keep domestic cats indoors at night; desex domestic cats. 

 Undertake fox and feral cat control programs. 

 Protect known and potential habitat from burning at too-frequent intervals. 

 Assess appropriateness of cat ownership in new subdivisions. 
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Species Recovery actions 

 Avoid damage or disturbance to known roosting and maternity sites from mining 
activities, and from recreational caving activities. 

 Reduce the use of pesticides in habitat areas. 

 Protect known and potential habitat from clearing and isolation, particularly dry open 
forest and woodland around cliffs, rock overhangs and old mine workings. 

 Assist in determining distribution and population size by recording sightings (which 
are most likely to be of dead specimens) for submission to DEC. 

 Research is required into all aspects of this species’ biology. 

 Surveys need to be conducted in suitable habitat with the species' range, and in 
suitable habitat in proposed development areas. 

 Mark sites and potential habitat onto maps used for planned poison spraying 
activities. 

Southern Myotis  Retain native vegetation along streams and rivers and around other waterbodies. 

 Minimise the use of pesticides adjacent to foraging areas. 

 Protect roosts from damage or disturbance. 

A targeted strategy for managing threatened species is also being developed under the OEH Saving Our 
Species program. OEH is currently developing a targeted approach for managing threatened species. These 
species have been assigned to the Landscape species management stream under the OEH Saving our Species 
program. 

The recovery actions listed above, and those identified in the Saving Our Species program, that have been 
identified by the OEH to help recover threatened microchiropteran bat species are largely not applicable to the 
proposal as they are actions for the OEH to complete and focus on priority conservation lands which are outside 
of the study area. However, the proposal may result in the disturbance to some potential roosting habitat for 
these species (i.e. culverts). The recovery actions for the Southern Myotis state that when undertaking works to 
replace structures that act as bat habitat, the works must be done at a time outside of the breeding (October-
February) and overwintering period. The mitigation measures for the proposal would ensure this occurs.  

7. whether the action proposed constitutes or is part of a key threatening process or is likely to 
result in the operation of, or increase the impact of, a key threatening process. 

A KTP is a process that threatens, or may have the capability to threaten, the survival or evolutionary 
development of species, population or ecological community. Key threatening processes are listed under the 
TSC Act and at the present there are currently 38 listed KTPs. Of the 38 listed KTPs under the TSC Act, the 
only KTPs relevant to these species that would be increased by the proposal is clearing of native vegetation and 
removal of dead wood and dead trees 

Conclusion 

These four microbat species would suffer a small reduction in extent of foraging habitat from the proposal. The 
proposal would temporarily disturb culverts, though most are not expected to be used by these species. The 
box culvert where bats were found will not be directly impacted by the proposal, though bats may experience 
temporary increases in noise and vibration levels. The proposal is unlikely to reduce the population size of these 
species in the locality or decrease their reproductive success. The proposal would not interfere with their 
recovery and would not contribute to the key threats to these species. After consideration of the factors above, 
an overall conclusion has been made that the proposal is unlikely to result in a significant impact to threatened 
cave roosting microchiropteran bats. 
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Hollow-roosting microbats 

This assessment concerns the following threatened microbats species: 

 Eastern Freetail-bat (Mormopterus norfolkensis) 

 Corben’s Long-eared Bat (Nyctophilus corbeni) 

 Greater Broad-nosed Bat (Scoteanax rueppellii) 

 Yellow-bellied Sheathtail-bat (Saccolaimus flaviventris) 

These species are known to roost in tree hollows, under bark, or sometimes in man-made structures and are 
considered moderately likely to occur within the study area based nearby records and the presence of suitable 
habitat (hollow bearing trees and the vegetated riparian zone around Saddlers Creek).  

The factors to be considered when determining whether an action, development or activity is likely to 
significantly affect threatened species or their habitats are outlined below: 

1. in the case of a Threatened species, whether the action proposed is likely to have an 
adverse effect on the life cycle of the species such that a viable local population of the 
species is likely to be placed at risk of extinction 

The Eastern Freetail-bat inhabits dry sclerophyll forest, woodland, swamp forests and mangrove forests east of 
the Great Dividing Range. It roosts mainly in tree hollows but will also roost under bark or in man-made 
structures. 

The Greater Broad-nosed Bat is found mainly in the gullies and river systems that drain the Great Dividing 
Range, from north-eastern Victoria to the Atherton Tableland. It extends to the coast over much of its range. In 
NSW it is widespread on the New England Tablelands, however does not occur at altitudes above 500 m. It 
utilises a variety of habitats from woodland through to moist and dry eucalypt forest and rainforest, though it is 
most commonly found in tall wet forest. Although this species usually roosts in tree hollows, it has also been 
found in buildings. Forages after sunset, flying slowly and directly along creek and river corridors at an altitude 
of three to six metres. Open woodland habitat and dry open forest suits the direct flight of this species as it 
searches for beetles and other large, slow-flying insects; this species has been known to eat other bat species. 

Corben’s Long-eared Bat distribution coincides with the Murray Darling Basin, with the Pilliga Scrub region 
being the distinct stronghold for this species. Inhabits a variety of vegetation types, including mallee, bulloke 
(Allocasuarina leuhmanni) and box eucalypt dominated communities, but it is distinctly more common in 
box/ironbark/cypress-pine vegetation that occurs in a north-south belt along the western slopes and plains of 
NSW and southern Queensland. Roosts in tree hollows, crevices, and under loose bark. Slow flying agile bat, 
utilising the understorey to hunt non-flying prey - especially caterpillars and beetles - and will even hunt on the 
ground. 

The Yellow-bellied Sheathtail-bat roosts singly or in groups of up to six, in tree hollows and buildings; in treeless 
areas they are known to utilise mammal burrows. The Yellow-bellied Sheathtail-bat forages in most habitats 
including forested areas and open paddocks. Breeding has been recorded from December to mid-March, when 
a single young is born. The seasonal movements of this species are unknown but there is speculation about a 
migration to southern Australia in late summer and autumn. 

The study area is likely to provide foraging and roosting habitat for these species. Suitable foraging habitat is 
present throughout the study area where vegetation is present, though riparian zones are likely to be a focal 
point for foraging due to the higher productivity of these areas (i.e. more insect prey available around creek 
lines). The Eastern Freetail-bat is a fast flyer and will exploit the edges of vegetation and open treeless areas for 
foraging. As such, potential foraging habitat for this species is widespread in the study area. There are many 
hollow-bearing trees around the road alignment that would likely provide suitable roosting habitat for thee 
species. Breeding may potentially occur in these trees or these trees may form part of the home range of 
breeding bats. Alternatively, the trees may be used intermittently as day or night shelters. Other trees and 
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vegetation in the study area, including dead trees, may also be suitable for roosting under loose bark or in 
foliage. 

The proposal would result in the removal of about 4.08 hectares of potential foraging habitat for these species. 
No hollow-bearing trees are likely to be impacted by the proposal. The local population of these species is likely 
to use the habitat resources within the study area as part of a larger habitat matrix. These species are capable 
of flying large distances and the removal of this small amount of vegetation is unlikely to impact these species 
when the amount of similar and better quality habitat in the locality is considered. It is unlikely that the proposed 
works would have an adverse effect on the lifecycle of these species such that a viable local population is likely 
to be placed at risk of extinction. 

2. in the case of an Endangered population, whether the action proposed is likely to have an 
adverse effect on the life cycle of the species that constitutes the Endangered population such 
that a viable local population of the species is likely to be placed at risk of extinction 

Not applicable. 

3. in the case of an Endangered ecological community or Critically Endangered ecological 
community, whether the action proposed: 

i) is likely to have an adverse effect on the extent of the ecological community such that its 
local occurrence is likely to be placed at risk of extinction 

ii) is likely to substantially and adversely modify the composition of the ecological 
community such that its local occurrence is likely to be placed at risk of extinction 

Not applicable. 

4. in relation to the habitat of a Threatened species, population or ecological community: 

i) the extent to which habitat is likely to be removed or modified as a result of the action 
proposed 

ii) whether an area of habitat is likely to become fragmented or isolated from other areas of 
habitat as a result of the proposed action, and 

iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-
term survival of the species, population or ecological community in the locality. 

The proposal would remove about 4.08 hectares of potential foraging habitat for these species. However, some 
of this foraging habitat may be suboptimal, as bats are known to exhibit avoidance behaviours around major 
roadways with marked decreases in bat activity and diversity seen in proximity to major roads (Berthinussen & 
Altringham 2012; Zurcher et al. 2010). The proposed removal of foraging habitat is small when the amount of 
available foraging habitat within foraging range of the Eastern Freetail-bat is considered.  

Importantly, the proposal would not result in fragmentation of habitat for these species. These species are fast 
and highly mobile flyers that will freely fly long distances over open areas to move between habitats. The 
proposal would not affect the movement of these species between habitat patches, as no barriers to the 
movement of this species would be created. 

The vegetation in the study area would form a small component of a larger foraging range for these bat species. 
Riparian vegetation is likely to be a focal point of foraging activity as are the edges of vegetation patches. The 
loss of native vegetation from the study area would reduce the amount of foraging habitat available for these 
species by a small amount. However, when compared to the larger and higher quality vegetation remnants in 
the locality (i.e. Gouldburn River, Wollemi and Yengo National Parks), the vegetation within the study area is not 
considered as important for the long-term survival of these species in the locality. 
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5. whether the action proposed is likely to have an adverse effect on critical habitat (either 
directly or indirectly) 

Critical habitat refers only to those areas of land listed in the Register of Critical Habitat kept by the NSW Office 
of Environment and Heritage (OEH). This question is not applicable as no critical habitat has been listed for 
these species. 

6. whether the action proposed is consistent with the objectives or actions of a recovery plan or 
threat abatement plan 

A recovery plan does not exist for the four microchiropteran bat species subject to this assessment. However, 
the following actions have been identified by the OEH for recovery of these species: 

Species Recovery actions 

Eastern Freetail-
bat 

 Retain hollow-bearing trees and provide for hollow tree recruitment. 

 Retain foraging habitat. 

 Minimise the use of pesticides in foraging areas. 

Corben's Long-
eared Bat 

 Retain remnant woodland and mallee vegetation. 

 Retain hollow-bearing trees and provide for hollow tree recruitment. 

 Minimise the use of pesticides in and adjacent to foraging areas. 

 Protect roosts from damage or disturbance. 

Greater Broad-
nosed Bat  

 Raise landowners' awareness of the presence of this species, and provide information 
on how their management actions will affect the species' survival. 

 Actively encourage the conservation of the riparian vegetation and water quality of 
streams and rivers. 

 Conduct searches for the species in suitable habitat in proposed development areas. 

 DEC should be consulted when planning development/s to minimise impact/s on 
populations. 

 Retain stands of native vegetation, especially those with hollow-bearing trees 
(including dead trees), and retain other structures containing bats. 

 Retain a buffer of vegetation around roost sites in vegetated areas. 

 Protect hollow-bearing trees for breeding sites, including those on farmland; younger 
mature trees should also be retained to provide replacements for the older trees as 
they die and fall over. 

 Reduce the use of pesticides in the environment and enter known sites of this species 
and its potential habitat onto maps used for planned poison spraying activities. 

 Encourage regeneration and replanting of local flora species to maintain bat foraging 
habitat. 

 Assess the site's importance to the species' survival, including linkages provided 
between ecological resources across the broader landscape. 

Yellow-bellied 
Sheathtail-bat 

 Raise landowners' awareness about the presence of the species and provide 
information on how their management actions will affect the species' survival. 

 Conduct searches for the species in suitable habitat in proposed development areas. 

 DEC should be consulted when planning development/s to minimise impact/s on 
populations. 

 Retain stands of native vegetation, especially those with hollow-bearing trees 
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Species Recovery actions 

(including dead trees), and retain other structures containing bats. 

 Retain a buffer of vegetation around roost sites in vegetated areas. 

 Protect hollow-bearing trees for breeding sites, including those on farmland; younger 
mature trees should also be retained to provide replacements for the older trees as 
they die and fall over. 

 Reduce the use of pesticides in the environment. 

 Encourage regeneration and replanting of local flora species to maintain bat foraging 
habitat. 

 Assess the site's importance to the species' survival, including linkages provided 
between ecological resources across the broader landscape. 

 Mark known sites and potential habitat onto maps used for planned poison-spraying 
activities. 

A targeted strategy for managing threatened species is also being developed under the OEH Saving Our 
Species program. OEH is currently developing a targeted approach for managing threatened species. These 
species have been assigned to the Landscape species management stream under the OEH Saving our Species 
program. 

The recovery actions listed above, and those identified in the Saving Our Species program, that have been 
identified by the OEH to help recover threatened microchiropteran bat species are largely not applicable to the 
proposal as they are actions for the OEH to complete and focus on priority conservation lands which are outside 
of the study area. However, through avoidance of hollow-bearing trees and retention of native vegetation where 
possible, the management actions identified for threatened microchiropteran bat species will not be interfered 
with by the proposal. The proposal will not interfere with the recovery of threatened microchiropteran bat 
species.  

7. whether the action proposed constitutes or is part of a key threatening process or is likely to 
result in the operation of, or increase the impact of, a key threatening process. 

A KTP is a process that threatens, or may have the capability to threaten, the survival or evolutionary 
development of species, population or ecological community. Key threatening processes are listed under the 
TSC Act and at the present, there are currently 38 listed KTPs. Of the 38 listed KTPs under the TSC Act, the 
only KTPs relevant to these species that would be increased by the proposal is clearing of native vegetation, 
removal of hollow-bearing trees and removal of dead wood and dead trees. 

Conclusion 

The proposal would remove about 4.08 hectares of potential foraging habitat for these species. The extent of 
potential habitat removal is not considered likely to result in an adverse effect on the life cycle of these species 
such that a viable local population is likely to be placed at risk of extinction. The study area is considered likely 
to form part of a larger home range for a local population of these species. However, the study area is not 
considered to form any core high quality habitat. No critical habitat will be impacted. The proposal is considered 
unlikely to reduce the size of a local population of these species or decrease their reproductive success. The 
proposal would not interfere with recovery actions for these species. The proposal would however contribute to 
some KTPs that are known to affect these species. After consideration of the factors above, an overall 
conclusion has been made that the proposal is unlikely to result in a significant effect to these four hollow-
roosting microbat species. 
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Woodland Birds  

The proposal has potential to impact on woodland birds that may occur in vegetation within the study area. Of 
the following list of woodland birds, only the Speckled Warbler was observed during surveys, however they all 
have a moderate likelihood of occurring based on suitable habitat and nearby sightings. The group woodland 
birds in the context of the proposal comprises the: 

 Brown Treecreeper (Climacteris picumnus victoriae), 

 Diamond Firetail (Stagonopleura guttata),  

 Grey-crowned Babbler (Pomatostomus temporalis subsp. temporalis),  

 Hooded Robin (Melanodryas cucullata cucullata), 

 Scarlet Robin (Petroica boodang), 

 Speckled Warbler (Chthonicola sagittata) and  

 Varied Sittella (Daphoenositta chrysoptera). 

The factors to be considered when determining whether an action, development or activity is likely to 
significantly affect threatened species or their habitats are outlined below: 

1. in the case of a Threatened species, whether the action proposed is likely to have an 
adverse effect on the life cycle of the species such that a viable local population of the 
species is likely to be placed at risk of extinction 

Brown Treecreeper 

The Brown Treecreeper is endemic to eastern Australia and occurs in eucalypt forests and woodlands of inland 
plains and slopes of the Great Dividing Range. It is less commonly found on coastal plains and ranges. Found 
in eucalypt woodlands (including Box-Gum Woodland) and dry open forest of the inland slopes and plains 
inland of the Great Dividing Range; mainly inhabits woodlands dominated by stringybarks or other rough-barked 
eucalypts, usually with an open grassy understorey, sometimes with one or more shrub species. Also found in 
mallee and River Red Gum (Eucalyptus camaldulensis) Forest bordering wetlands with an open understorey of 
acacias, saltbush, lignum, cumbungi and grasses. Usually not found in woodlands with a dense shrub layer 
though fallen timber is an important habitat component for foraging. Hollows in standing dead or live trees and 
tree stumps are essential for nesting. 

Diamond Firetail 

The Diamond Firetail is distributed through central and eastern NSW, extending north into southern and central 
Queensland and south through Victoria to the Eyre Peninsula, South Australia. In NSW, the species occurs 
predominantly west of the Great Dividing Range, although populations are known from drier coastal areas such 
as the Cumberland Plain of western Sydney and the Hunter, Clarence, Richmond and Snowy River valleys 
(Blakers et al. 1984, Schodde & Mason 1999). Firetails build bottle-shaped nests in trees and bushes, and 
forage on the ground, largely for grass seeds and other plant material, but also for insects (Blakers et al. 1984, 
Read 1994). Further, Diamond Firetail populations appear unable to persist in areas which lack remnants of 
native vegetation larger than 200 ha. 

Grey-crowned Babbler 

Grey-crowned Babblers occupy open woodlands dominated by mature eucalypts, with regenerating trees, tall 
shrubs, and an intact ground cover of grass and forbs. The species builds conspicuous dome-shaped nests and 
breeds co-operatively in sedentary family groups of 2-13 birds (Davidson and Robinson 1992). Grey-crowned 
Babblers are insectivorous and forage in leaf litter and on bark of trees.  

Hooded Robin 
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The Hooded Robin occupy a wide range of Eucalypt woodlands, Acacia shrublands and open forests (Blakers 
et al. 1984). In temperate woodlands, the species favours open areas adjoining large woodland blocks, with 
areas of dead timber and sparse shrub cover (Fitri and Ford 1997). In semi-arid western NSW, the species 
favours open woodlands of Belah, Rosewood, Mulga and Cypress. Hooded Robins live in small family groups of 
pairs or trios, and build cup-shaped nests. Home ranges are relatively large, and averaged 18 hectares for birds 
from the New England Tableland (Fitri and Ford 1997). The species feeds on the ground by pouncing on 
insects, and forages in areas with a mix of bare ground, ground cover and litter. This species appears unable to 
survive in remnants smaller than 100-200ha. 

Scarlet Robin 

In NSW, the Scarlet Robin (Petroica boodang) occurs in open forests and woodlands from the coast to the 
inland slopes. It breeds in drier eucalypt forests and temperate woodlands, often on ridges and slopes, within an 
open understorey of shrubs and grasses and sometimes in open areas. Abundant logs and coarse woody 
debris are important structural components of its habitat. In autumn and winter it migrates to more open habitats 
such as grassy open woodland or paddocks with scattered trees. The Scarlet Robin was not recorded from the 
targeted surveys however the species may forage and breed in woodland throughout much of the study area. 
The Scarlet Robin was not recorded during current surveys. The species may forage and breed in woodland 
throughout much of the study area.  

Speckled Warbler 

The Speckled Warbler has a patchy distribution throughout south-eastern Queensland, the eastern half of NSW 
and into Victoria, as far west as the Grampians. The species is most frequently reported from the hills and 
tablelands of the Great Dividing Range, and rarely from the coast. The Speckled Warbler lives in a wide range 
of Eucalyptus dominated communities that have a grassy understorey, often on rocky ridges or in gullies. 
Typical habitat would include scattered native tussock grasses, a sparse shrub layer, some eucalypt regrowth 
and an open canopy. Large, relatively undisturbed remnants are required for the species to persist in an area. 
The diet consists of seeds and insects, with most foraging taking place on the ground around tussocks and 
under bushes and trees. Pairs are sedentary and occupy a breeding territory of about ten hectares, with a 
slightly larger home-range when not breeding. The rounded, domed, roughly built nest of dry grass and strips of 
bark is located in a slight hollow in the ground or the base of a low dense plant, often among fallen branches 
and other litter. A side entrance allows the bird to walk directly inside. Barrett et al. (1994) found that the species 
decreased in abundance as woodland area decreased, and it appears to be extinct in districts where no 
fragments larger than 100 hectares remain. Numerous Speckled Warblers were observed on multiple occasions 
in woodland on the western side of the ridge at Ogilvies Hill.  

Varied Sittella 

The Varied Sittella (Daphoenositta chrysoptera) is sedentary and within the locality inhabits eucalypt forests and 
woodlands, especially those containing rough-barked species and mature smooth-barked gums with dead 
branches. This species feeds on arthropods gleaned from crevices in rough or decorticating bark, dead 
branches, standing dead trees and small branches and twigs in the tree canopy. The Varied Sittella 
(Daphoenositta chrysoptera) builds a cup-shaped nest of plant fibres and cobwebs in an upright tree fork high in 
the living tree canopy, and often re-uses the same fork or tree in successive years. Generation length is 
estimated to be five years. 

Of these species only the Speckled Warbler was observed during site surveys, however there are recent 
records of these species (except the Varied Sittella) from EIS surveys of the Drayton South Coal Project (about 
nine kilometres east). Habitat for all these species is widespread throughout the study area and consists of all 
woodland, which represents both foraging and nesting potential. Some of these species require large patch 
sizes and would likely utilise vegetation along the Denman Gap ridgeline. The Speckled Warbler was seen 
flying across the road and suing vegetation on both sides. Only the Brown Treecreeper requires hollows for 
nesting, and other species create nests in trees and on the ground. 

The proposal would result in the removal of about 4.08 hectares of potential habitat for these species, however 
habitat to be impacted primarily consists of low quality roadside vegetation. Most of the impact will be to 
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regrowth shrubs and limited trees will be cleared. Shelter and food resources in the study area are likely to be 
important for the life cycle of a local population of these species, however there is a low potential that the 
proposal would adversely affect the life-cycle the species to be impacted given the widespread occurrence of 
suitable foraging habitat. The proposal is not expected to impact on a population of these woodland birds given 
the limited amount of vegetation requiring clearing for the proposal. The vegetation clearing as a result of the 
proposal would not result in a viable local population of woodland birds being at risk of extinction.  

2. in the case of an Endangered population, whether the action proposed is likely to have an 
adverse effect on the life cycle of the species that constitutes the Endangered population such 
that a viable local population of the species is likely to be placed at risk of extinction 

Not applicable. 

3. in the case of an Endangered ecological community or Critically Endangered ecological 
community, whether the action proposed: 

i) is likely to have an adverse effect on the extent of the ecological community such that its 
local occurrence is likely to be placed at risk of extinction 

ii) is likely to substantially and adversely modify the composition of the ecological 
community such that its local occurrence is likely to be placed at risk of extinction 

Not applicable. 

4. in relation to the habitat of a Threatened species, population or ecological community: 

i) the extent to which habitat is likely to be removed or modified as a result of the action 
proposed 

ii) whether an area of habitat is likely to become fragmented or isolated from other areas of 
habitat as a result of the proposed action, and 

iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-
term survival of the species, population or ecological community in the locality. 

The proposal would remove about 4.08 hectares of potential habitat for these woodland bird species, however 
habitat to be impacted primarily consists of low quality roadside vegetation. Most of the impact will be to 
regrowth shrubs and limited trees will be cleared. The proposed removal of habitat is small when the amount of 
available foraging habitat within foraging range of these species is considered.  

Importantly, the proposal will not result in fragmentation of habitat for these species. No large blocks of high 
quality habitat for this species will be fragmented by the proposal. The study area is already somewhat 
fragmented by the existing road corridor and the proposal will only result in a slight widening of this. These 
species are highly mobile (the Speckled Warbler was seen crossing the road) and likely occupy a large home 
range. The proposal will not result in any barriers that will restrict movement. The proposal will not affect the 
movement of this species between habitat patches.  

The proposal would remove foraging habitat containing invertebrates and seeds. Trees in the study are also 
likely present suitable nesting habitat for these species. No hollow-bearing trees or stags are likely to be 
impacted by the proposal. Large areas of high-quality foraging habitat are present within the locality. Given the 
high mobility of these species and the proximity of large areas of native vegetation in the locality, the removal of 
a small area of habitat would be unlikely to have a significant effect on the long-term survival of a local 
population of these species. 

5. whether the action proposed is likely to have an adverse effect on critical habitat (either 
directly or indirectly) 
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Critical habitat refers only to those areas of land listed in the Register of Critical Habitat kept by the NSW Office 
of Environment and Heritage (OEH). This question is not applicable as no critical habitat has been listed for 
these woodland bird species. 

6. whether the action proposed is consistent with the objectives or actions of a recovery plan or 
threat abatement plan 

A recovery plan does not exist for any of these woodland birds. However, the following recovery actions have 
been identified by the OEH: 

Species Recovery actions 

Brown 
Treecreeper 

 Modify grazing management practices that will maintain or improve habitat values and 
still allow some grazing to occur at strategic times of the year. 

 Do not allow further loss of dead standing or fallen timber from firewood collection or 
on-farm practices such as 'tidying up'; do not allow removal of hollow-bearing dead or 
living trees and stumps on private and public lands. 

 Fencing of known habitat to protect natural features and to allow natural regeneration. 

 Increase remnant size and connectivity through incentives and OEH threatened 
species extension services. 

Diamond Firetail   Retain dead timber on the ground in open woodland areas. 

 Reduce heavy grazing by domestic stock in areas of known or potential habitat, to 
enable flowering and subsequent seeding of grasses and forbs that this species 
requires. 

 Control weeds in areas of known habitat, especially the exotic, winter-fruiting shrubs 
such as cotoneasters, hawthorns, firethorns and privets that support Pied 
Currawongs. 

 Retain and protect woodland, open forest, grassland and mallee habitat from clearing, 
fragmentation and disturbance; areas of 200 hectares or greater within woody 
vegetation are particularly significant, though this species also uses treeless 
grasslands in the Southern Tablelands. 

 Expand and reconnect smaller fragments of habitat, by fencing and encouraging 
natural regeneration or applying revegetation techniques where regeneration fails. 

 Ensure remnant populations remain connected or linked to each other; in cases 
where remnants have lost connective links, re-establish links by revegetating sites to 
act as stepping stones for dispersal. 

Grey-crowned 
Babbler   

 Retain, protect and restore areas of woodland habitat in areas being used by Grey-
crowned Babblers. 

 Manage total grazing pressure to ensure natural regeneration of tree and shrub 
species and retention of grass cover, stick and leaf litter. 

 Retain woody debris in the understorey 

 Increase the size of existing remnants, planting trees and establishing buffer zones of 
unimproved uncultivated pasture around woodland remnants. 

 Control invasive exotic perennial grasses such as African Love Grass, Chilean Needle 
Grass, Serrated Tussock, Coolatai Grass and Kikuyu. 

 Conduct strategic hazard reduction burning in known habitat areas to provide a 
mosaic of different ages since last fire. Use crash grazing where fire may cause high 
mortality in a tree recruitment event. 

Hooded Robin   Retain dead timber on the ground in open woodland areas. 
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Species Recovery actions 

 Enhance potential habitat through regeneration by reducing the intensity and duration 
of grazing. 

 Fence habitat to protect from long-term, intense grazing. 

 Increase the size of existing remnants, by planting trees and establishing buffer zones 
of un-modified, uncultivated pasture around woodland remnants. 

Scarlet Robin   Retain existing forest, woodland and remnant grassland vegetation, including 
paddock trees. 

 Retain dead timber on the ground in open forest and woodland areas. 

 Enhance potential habitat through regeneration by reducing the intensity and duration 
of grazing. 

 Fence remnants to protect from long-term, intense grazing. 

 Increase the size of existing remnants, by planting trees and establishing buffer zones 
of un-modified, uncultivated pasture around woodland remnants. 

 Keep domestic cats indoors at night; desex domestic cats; assess the 
appropriateness of cat ownership in new subdivisions adjacent to Scarlet Robin 
habitat. 

 Avoid the use of exotic berry-producing shrubs in landscape and garden plantings in 
areas adjacent to Scarlet Robin habitats. 

Speckled Warbler   Keep domestic dogs and cats indoors at night. Desex domestic dogs and cats. 
Assess the appropriateness of dog and cat ownership in new subdivisions. 

 Undertake fox and feral cat control programs. 

 OEH should be consulted when planning development to minimise impact on 
populations. 

 Retain existing vegetation along roadsides, in paddocks and remnant stands of native 
trees. 

 Retain dead timber on the ground in open woodland areas. 

 Limit firewood collection. 

 Encourage regeneration of habitat by fencing remnant stands. 

 Fence suitable woodland habitats, particularly those with unimproved pasture and an 
intact native ground plant layer. 

 Increase the size of existing remnants, planting trees and establishing buffer zones of 
unimproved uncultivated pasture around woodland remnants. 

 Assess the importance of the site to the species' survival. Include the linkages the site 
provides for the species between ecological resources across the broader landscape. 

 Report any new sightings of the Speckled Warbler to the Office of Environment and 
Heritage. 

Varied Sittella   Retain existing vegetation and remnant stands along roadsides and in paddocks. 

 Increase the size of existing remnants by planting trees and establishing buffer zones. 

 Where remnants have lost connective links, re-establish links by revegetating 
corridors or stepping stones. 

 Limit firewood collection and retain dead timber in open forest and woodland areas. 

 Encourage regeneration of habitat by fencing remnant stands and managing the 
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Species Recovery actions 

intensity and duration of grazing. 

 Control weeds in areas of known habitat. 

A targeted strategy for managing threatened species is also being developed under the OEH Saving Our 
Species program. OEH is currently developing a targeted approach for managing threatened species. These 
species have been assigned to the Landscape species management stream under the OEH Saving our Species 
program. 

The recovery actions listed above, and those identified in the Saving Our Species program, that have been 
identified by the OEH to help recover these species are largely not applicable to the proposal as they are 
actions for the OEH to complete and focus on priority conservation lands which are outside of the study area. 
The proposal will not interfere with the recovery of these woodland bird species.  

7. whether the action proposed constitutes or is part of a key threatening process or is likely to 
result in the operation of, or increase the impact of, a key threatening process. 

A KTP is a process that threatens, or may have the capability to threaten, the survival or evolutionary 
development of species, population or ecological community. Key threatening processes are listed under the 
TSC Act and at the present, there are currently 38 listed KTPs. Of the 38 listed KTPs under the TSC Act, the 
only KTPs relevant to these species that would be increased by the proposal is clearing of native vegetation and 
removal of dead wood and dead trees. 

Conclusion 

The proposal would remove about 4.08 hectares of potential foraging habitat for these woodland bird species. 
The extent of potential habitat removal is not considered likely to result in an adverse effect on the life cycle of 
these species such that a viable local population is likely to be placed at risk of extinction. The study area is 
considered likely to form part of a larger home range for a local population of these species. However, the study 
area is not considered to form any core high quality habitat. No critical habitat will be impacted. The proposal is 
considered unlikely to reduce the size of a local population of this species or decrease its reproductive success. 
The proposal would not interfere with recovery actions for these species. The proposal would however 
contribute to some KTPs that are known to affect these species. After consideration of the factors above, an 
overall conclusion has been made that the proposal is unlikely to result in a significant effect to any of these 
woodland bird species. 

Nectarivorous birds  

The proposal has potential to impact on nectarivorous birds that may occur in vegetation within the study area, 
particularly during winter in search of flowering eucalypts. None of the following species have been identified in 
the study area, however they all have a moderate likelihood of occurring based on suitable habitat. The only 
sightings in the locality exist for the Swift Parrot. The group of nectarivorous birds in the context of the proposal 
comprises the: 

 Painted Honeyeater (Grantiella picta), 

 Swift Parrot (Lathamus discolor) and 

 Regent Honeyeater (Anthochaera Phrygia). 

The factors to be considered when determining whether an action, development or activity is likely to 
significantly affect threatened species or their habitats are outlined below: 

1. in the case of a Threatened species, whether the action proposed is likely to have an 
adverse effect on the life cycle of the species such that a viable local population of the 
species is likely to be placed at risk of extinction 
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Painted Honeyeater 

The painted honeyeater is the most specialised of Australia’s honeyeaters. Its diet mainly consists of mistletoe 
fruits, but also includes nectar (from flowering mistletoe, eucalypts and possibly banksias) and arthropods, 
especially in the non-breeding season (Garnett et al., 2011; Higgins et al., 2001). Arthropods are an important 
dietary item provided to nestlings and for adults during the breeding season (Barea and Herrera, 2009). The 
species often occurs singly or in pairs, and less often in small flocks. Breeding occurs from October to March 
when mistletoe fruits are most available. The species builds a flimsy cup nest made of plant-fibre, spiders’ webs 
and rootlets in the outer foliage of trees anywhere from three metres to 20 metres above the ground. Usually 
two to three eggs are laid and both parents incubate the nest, brood and feed young (Higgins et al., 2001; 
Garnett et al., 2011). 

Swift Parrot 

The Swift Parrot is endemic to south-eastern Australia and breeds only in Tasmania, and migrates to mainland 
Australia in autumn. This species is semi-nomadic during winter, foraging in dry woodlands mainly in Victoria 
and New South Wales. Key habitats for the species on the coast and coastal plains of New South Wales include 
Spotted Gum (Corymbia maculata), Swamp Mahogany (Eucalyptus robusta), Red Bloodwood (C. gummifera) 
and Forest Red Gum (E. tereticornis) forests. These tree species provide foraging and roosting habitat for the 
species. The Swift Parrot feeds mostly on nectar, mainly from eucalypts, but also eats psyllid insects and lerps, 
seeds and fruit. Coastal Grey Box (E. moluccana) and Red Bloodwood (C. gummifera) are important nectar 
sources in coastal parts of the non-breeding range. As a specialist nectarivore, dependent on flowering 
eucalypts in both breeding and non-breeding parts of its range, Swift Parrots are vulnerable to the loss of 
quantity and quality of key forage tree species. As a large-scale migrant, it has the ability to cover vast areas of 
its winter range, seeking suitable flowering eucalypt habitat, but continued habitat loss and disturbance 
processes threaten the Swift Parrot's survival 

Regent Honeyeater 

There are three known key breeding areas, two of them in NSW - Capertee Valley and Bundarra-Barraba 
regions. The species breeds between July and January in Box-Ironbark and other temperate woodlands and 
riparian gallery forest dominated by River Sheoak. Regent Honeyeaters usually nest in horizontal branches or 
forks in tall mature eucalypts and Sheoaks. Also nest in mistletoe haustoria (root system). An open cup-shaped 
nest is constructed of bark, grass, twigs and wool by the female. Two or three eggs are laid and incubated by 
the female for 12-15 days (Oliver et al., 1998). Nestlings are brooded and fed by both parents at an average 
rate of 23 times per hour and fledge after 16 days. The fledgelings, which are fed by both adults, become 
independent about three to four weeks after leaving the nest (Oliver, 1998). Breeding can occur within the first 
year. 

None of these species were observed during site surveys. There are only local records of the Swift Parrot.  
Habitat for all these species is widespread throughout the study area and consists of all woodland, however 
these species are not considered to be frequent visitors. There are no winter flowering trees in the study area so 
it does not represent important winter foraging habitat.  

The proposal would result in the removal of about 3.73 hectares of potential habitat for these species, however 
habitat to be impacted primarily consists of low quality roadside vegetation. Most of the impact will be to 
regrowth shrubs and limited trees will be cleared. Shelter and food resources in the study area are likely to be 
important for the life cycle of a local population of these species, however there is a low potential that the 
proposal would adversely affect the life-cycle the species to be impacted given the widespread occurrence of 
suitable foraging habitat. The proposal is not expected to impact on a population of these nectarivorous birds 
given the limited amount of vegetation requiring clearing for the proposal. The vegetation clearing as a result of 
the proposal would not result in a viable local population of nectarivorous birds being at risk of extinction.  

2. in the case of an Endangered population, whether the action proposed is likely to have an 
adverse effect on the life cycle of the species that constitutes the Endangered population such 
that a viable local population of the species is likely to be placed at risk of extinction 
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Not applicable. 

3. in the case of an Endangered ecological community or Critically Endangered ecological 
community, whether the action proposed: 

i) is likely to have an adverse effect on the extent of the ecological community such that its 
local occurrence is likely to be placed at risk of extinction 

ii) is likely to substantially and adversely modify the composition of the ecological 
community such that its local occurrence is likely to be placed at risk of extinction 

Not applicable. 

4. in relation to the habitat of a Threatened species, population or ecological community: 

i) the extent to which habitat is likely to be removed or modified as a result of the action 
proposed 

ii) whether an area of habitat is likely to become fragmented or isolated from other areas of 
habitat as a result of the proposed action, and 

iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-
term survival of the species, population or ecological community in the locality. 

The proposal would remove about 3.73 hectares of potential foraging habitat for these nectarivorous bird 
species, however habitat to be impacted primarily consists of low quality roadside vegetation. Most of the 
impact will be to regrowth shrubs and limited trees will be cleared. No important winter flowering eucalypts will 
be impacted. No key breeding areas will be impacted. The proposed removal of habitat is small when the 
amount of available foraging habitat within foraging range of these species is considered.  

Importantly, the proposal will not result in fragmentation of habitat for these species. No large blocks of high 
quality habitat will be fragmented by the proposal. The study area is already somewhat fragmented by the 
existing road corridor and the proposal will only result in a slight widening of this. These species are highly 
mobile and the proposal is unlikely to result in any barriers that will restrict movement. The proposal will not 
affect the movement of this species between habitat patches.  

The proposal would remove foraging habitat containing nectar, invertebrates and seeds. No winter flowering 
eucalyptus or key breeding habitat is present in the study area. These species are only likely to pass through 
the study area in search of foraging resources. Large areas of high-quality foraging habitat are present within 
the locality. Given the high mobility of these species and the proximity of large areas of native vegetation in the 
locality, the removal of a small area of habitat would be unlikely to have a significant effect on the long-term 
survival of a local population of these species. 

5. whether the action proposed is likely to have an adverse effect on critical habitat (either 
directly or indirectly) 

Critical habitat refers only to those areas of land listed in the Register of Critical Habitat kept by the NSW Office 
of Environment and Heritage (OEH). This question is not applicable as no critical habitat has been listed for 
these species. 

6. whether the action proposed is consistent with the objectives or actions of a recovery plan or 
threat abatement plan 
The National Recovery Plan for the Swift Parrot (Saunders & Tzaros 2011) identifies the following actions for 
recovery of this species: 

 Identify the extent and quality of habitat. 
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 Manage and protect Swift Parrot habitat at the landscape scale. 

 Monitor and manage the impact of collisions, competition and disease. 

 Monitor population and habitat.  

The Regent Honeyeater (Xanthomyza phrygia) Recovery Plan 1999-2003 (Menkhorst et al., 1999) outlines 
recovery objectives and actions for the species including: 

 Effectively organise and administer the recovery effort to ensure that recovery plan objectives are met. 

 Maintain and enhance the value of Regent Honeyeater habitat at the key sites and throughout the former 
range, by active participation in land-use planning processes and by active vegetation rehabilitation at 
strategic sites. 

 Monitor trends in the Regent Honeyeater population size and dispersion across its range to allow 
assessment of the efficacy of management actions.  

 Facilitate research on strategic questions which will enhance the capacity to achieve the long-term 
objectives. In particular, determine the whereabouts of Regent Honeyeaters during the nonbreeding 
season and during breeding season absences from known sites. Identify important sites and habitat 
requirements at these times.  

 Maintain and increase community awareness, understanding and involvement in the recovery effort. 

A recovery plan does not exist for the Painted Honeyeater. However, the following recovery actions have been 
identified by the OEH: 

 Manage grazing on sites where Painted Honeyeater habitat occurs. 

 Encourage regeneration of habitat by fencing remnant stands and undertaking new plantings. 

 Protect remnant woodland and open forest throughout the range of the species. 

 Regenerate and replant local flora species to maintain breeding and foraging habitat. 

 Conduct further research to increase understanding of habitat selection and nomadic movements of the 
Painted Honeyeater. 

A targeted strategy for managing threatened species is also being developed under the OEH Saving Our 
Species program. OEH is currently developing a targeted approach for managing threatened species. These 
species have been assigned to the Landscape species management stream under the OEH Saving our Species 
program. 

The recovery actions listed above, and those identified in the Saving Our Species program, that have been 
identified by the OEH to help recover these species are largely not applicable to the proposal as they are 
actions for the OEH to complete and focus on priority conservation lands which are outside of the study area. 
The proposal will not interfere with the recovery of these nectarivorous bird species.  

7. whether the action proposed constitutes or is part of a key threatening process or is likely to 
result in the operation of, or increase the impact of, a key threatening process. 

A KTP is a process that threatens, or may have the capability to threaten, the survival or evolutionary 
development of species, population or ecological community. Key threatening processes are listed under the 
TSC Act and at the present, there are currently 38 listed KTPs. Of the 38 listed KTPs under the TSC Act, the 
only KTPs relevant to these species that would be increased by the proposal is clearing of native vegetation and 
removal of dead wood and dead trees. 

Conclusion 

The proposal would remove about 3.73 hectares of potential foraging habitat for these nectarivorous bird 
species. The extent of potential habitat removal is not considered likely to result in an adverse effect on the life 
cycle of these species such that a viable local population is likely to be placed at risk of extinction. The study 
area is considered likely to form part of a larger home range for a local population of these species. However, 
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the study area is not considered to form any core high quality habitat. No critical habitat will be impacted. The 
proposal is considered unlikely to reduce the size of a local population of this species or decrease its 
reproductive success. The proposal would not interfere with recovery actions for these species. The proposal 
would however contribute to some KTPs that are known to affect these species. After consideration of the 
factors above, an overall conclusion has been made that the proposal is unlikely to result in a significant effect 
to any of these nectarivorous bird species. 
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C.2 Environment Protection and Biodiversity Conservation Act 1999 

Endangered / Critically Endangered species and ecological communities 

Central Hunter Valley Eucalypt Forest and Woodland 

This assessment is for the Central Hunter Valley Eucalypt Forest and Woodland critically endangered ecological 
community. An action is likely to have a significant impact on a Critically Endangered or Endangered species or 
ecological community if there is a real chance or possibility that it will: 

1. Reduce the area of occupancy of an ecological community 

The extent of Central Hunter Valley eucalypt forest and woodland to be removed as a result of the proposal is 
outlined in Table C.3. Overall, the proposal will have a small impact (5.53 hectares) on the local occurrence of 
Central Hunter Valley eucalypt forest and woodland and small proportional impact on its extent within the 
locality. The proposal is considered likely to result in a long-term decrease in the size of the TEC, however this 
impact is small when the amount of this TEC within the region is considered. 

Table C.3 Impact on the extent of the threatened ecological community 

Threatened 
ecological 
community (EPBC 
Act) 

Status  Extent in 
the 
study 
area (ha) 

Extent of 
local 
occurrence 
(ha)* 

Potential 
impact 
(ha) 

Impact as % of 
local 
occurrence 

Impact in 
the 
context of 
the 
locality 
(within 10 
km)** 

Central Hunter 
Valley eucalypt 
forest and woodland 
(endangered) 

Woodland (PCT 
1655) 

4.79 

 

1,489 

(includes 
contiguous 
vegetation 
along the 
ridgetop 
corridor) 

3.73 0.25% >0.1% 

Regrowth 
Acacia salicina 
shrubland 

0.27 0.21 >0.1% >0.1% 

Derived native 
grassland 

1.7 1.59 >0.1% >0.1% 

Total 6.79 5.53 0.37% >0.1% 

2. Fragment or increase fragmentation of an ecological community 

Under the EPBC Act, a patch is defined as a discrete and continuous area of the ecological community. 
However, a patch may include small-scale disturbances, such as tracks or breaks or small-scale variations in 
vegetation that do not significantly alter its overall functionality (for instance the movement of wildlife or 
dispersal of plant propagules). Additionally, areas of derived native grassland and shrubland within 100 metres 
of woodland are included in a patch. The proposal may result in some small-scale disturbances however as 
impacts will be to already disturbed roadside vegetation, no large scale alteration to overall functionality of 
vegetation will occur. 

Importantly, the proposal will not result in the breaking apart of large blocks of high quality examples of 
threatened ecological communities. No further habitat fragmentation on a landscape scale will occur as a result 
of the proposal. Isolation of habitats is also unlikely to increase substantially as existing habitat fragments will 
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not be totally removed from the landscape. Overall, habitat connectivity will remain in a similar state after 
construction of the proposal and a similar level of functional north south habitat connectivity will remain. There is 
unlikely to be declines in population density or species richness within vegetation patches as a result of the 
proposal. There is also unlikely to be a significant alteration to community composition, species interactions or 
ecosystem functioning in the locality due to the proposal. These factors are already highly impacted by historic 
land use. Therefore, habitat fragmentation is considered a minor impact of the proposal in regard to its context 
and intensity.  

3. Adversely affect habitat critical to the survival of an ecological community  

Due to the conservation significance of Central Hunter Valley eucalypt forest and woodland, the remaining 
patches of this TEC within NSW is likely to be important for its survival. However, some patches of this 
community are more important than others.  

The patches of this community within the study area are generally small and modified by human disturbance 
(i.e. grazing, highway edge effects). As such, Central Hunter Valley eucalypt forest and woodland patches 
within the study area can be considered less important than larger high quality examples of these threatened 
ecological communities that retain high levels of ecological integrity and function. The habitats in the study area 
are not considered a critical. Higher quality patches of this community occurs elsewhere in the locality (i.e. the 
ridgetop corridor that run north south through the study area) and these patches are likely to be critical for the 
survival of Central Hunter Valley eucalypt forest and woodland as opposed to the vegetation within the study 
area. 

4. Modify or destroy biotic (non-living) factors (such as water, nutrients, or soil) necessary for an 
ecological community’s survival, including reduction of groundwater levels, or substantial 
alteration of surface water drainage patterns 

There is potential for the proposal to alter habitat attributes of surrounding areas through indirect impacts such 
as altering hydrological and nutrient regimes in habitats downstream of the proposal. There would also be 
indirect impacts to adjacent areas of vegetation from edge effects increasing light availability which may result in 
altered understorey floristics. These indirect impacts could result in increases in weed abundance, altered soil 
conditions and sedimentation. Changes to local hydrological regimes may result in water being contained for 
longer periods of time or lowering the water table potentially resulting in changes to understorey floristics and 
die-back in the canopy. Mitigation measures during construction and the implementation of specific design 
features into the proposal are likely to minimise these indirect impacts. 

5. Cause a substantial change in the species composition of an occurrence of an ecological 
community, including causing a decline or loss of functionally important species, for example 
through regular burning or flora or fauna harvesting 

Current disturbance regimes in Central Hunter Valley eucalypt forest and woodland mainly comprise weed 
invasion, cattle grazing and high nutrient levels. Areas of this community in paddock areas support a mix of 
native flora and invasive weeds on the edges of these areas. There is potential for indirect impacts such as 
edge effects, weed invasion and altered hydrology.  

The proposal is unlikely to result in an increase in current disturbance regimes, and would potentially limit some 
disturbances in the non-impacted areas retained within the road boundary such as exclusion of grazing and 
through weed management actions. 

6. Cause a substantial reduction in the quality or integrity of an occurrence of an ecological 
community, including, but not limited to: 

a) assisting invasive species, that are harmful to the listed ecological community, to become 
established, or 

b) causing regular mobilisation of fertilisers, herbicides or other chemicals or pollutants into the 
ecological community which kill or inhibit the growth of species in the ecological community 
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There is potential for the proposal to alter habitat attributes of surrounding areas through indirect impacts such 
as altering hydrological and nutrient regimes in habitats downstream of the proposal. There would also be 
indirect impacts to adjacent areas of vegetation from edge effects increasing light availability which may result in 
altered understorey floristics. These indirect impacts could result in increases in weed abundance, altered soil 
conditions and sedimentation. Changes to local hydrological regimes may result in water being contained for 
longer periods of time or lowering the water table potentially resulting in changes to understorey floristics and 
die-back in the canopy. Mitigation measures during construction and the implementation of specific design 
features into the proposal are likely to minimise these indirect impacts. 

7. Interfere with the recovery of an ecological community 

The proposal would not significantly conflict with potential recovery actions for Central Hunter Valley eucalypt 
forest and woodland. Some recovery actions can be implemented for areas of the community proposed to be 
retained surrounding the proposal including protective fencing, ongoing monitoring of populations and weed 
control within habitat areas. 

Conclusion 

In summary, the proposal is considered unlikely to have an adverse effect on the extent of Central Hunter Valley 
eucalypt forest and woodland such that its area of occupancy will placed at further risk of extinction. The impact 
of the proposal is small when considered in the context of the actual impact in hectares and the extent of the 
TEC within the broader locality. The proposal is considered unlikely to substantially and adversely modify the 
composition of this TEC as its current composition within the study area is generally modified.  

There is unlikely to be any further increase in fragmentation from the proposal. However, an increase in 
isolation of habitat patches is expected as the Golden Highway is widened resulting in increased distance 
between patches on either side of the roadway. Vegetation within the study area is not recognised as important 
to the long-term survival of this TEC in the locality as the patches are small, in poor to moderate condition.  

The proposal is not considered likely to interfere with any recovery objectives or actions for Central Hunter 
Valley eucalypt forest and woodland. The proposal would contribute to some KTPs that cannot be mitigated 
against including clearing of native vegetation and removal of dead wood and dead trees. 

Considering the context of Central Hunter Valley eucalypt forest and woodland and intensity of the potential 
impacts from the proposal, an overall conclusion has been made that the proposal is unlikely to result in a 
significant effect to this TEC. 

Regent Honeyeater (Anthochaera Phrygia) 

The Regent Honeyeater is considered likely to occur based on the presence of suitable foraging habitat. 
However, this species was not detected during surveys and there are no records in the locality. Habitat for this 
species is widespread throughout the study area and consists of all woodland, however this species is not 
considered to be a frequent visitor. There are no winter flowering trees in the study area so it does not represent 
important winter foraging habitat. Vegetation is the study area is likely to form part of this species foraging 
range. An action is likely to have a significant impact on an endangered or critically endangered species if there 
is a real chance or possibility that it will: 

1. lead to a long-term decrease in the size of a population 

The study area contains some potential foraging habitat for the Regent Honeyeater. The species is an 
occasional visitor to the region during peak flowering events of the dominant trees, particularly the winter 
flowering Spotted Gum (Corymbia maculata). While the habitat in the study area is not optimal, the loss of 
potential feed trees would directly affect the species opportunity to feed in the area. However, the study area is 
not considered a critical area for the Regent Honeyeater. The Regent Honeyeater may utilise trees in the study 
area for foraging intermittently when no other suitable inland (i.e. box ironbark woodlands) or coastal resources 
(i.e. Spotted Gum and Swamp Mahogany forests) are available. The action would remove about 3.73 hectares 
of potential foraging habitat.  
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The Regent Honeyeater is not known to breed in the study area and the extent of habitat remaining in the study 
area and locality would provide sufficient resources to sustain future visitation, such that the action is unlikely to 
lead to a long-term decrease in the size of the Australian population. 

2. reduce the area of occupancy of the species 

The species is an occasional visitor to the region and there are no known permanent populations. The proposal 
would contribute to the loss of potential foraging habitat throughout the distributional range of the Regent 
Honeyeater. However, the proposal would not reduce the area of occupancy of this species, which is estimated 
at 300 square kilometres. 

3. fragment an existing population into two or more populations 

The species is an occasional visitor to the region and there are no known permanent populations within the 
study area. 

4. adversely affect habitat critical to the survival of a species 

Any use of the site habitats by this migratory and nomadic bird is likely to be sporadic and during peak flowering 
events of the dominant mature trees. The habitat within the proposal area is not recognised as a critical 
breeding area for this species however the proposal would contribute to the loss of suitable foraging habitat 
throughout the distributional range of the Regent Honeyeater. In particularly the loss of habitat that is dominated 
by winter flowering eucalyptus species is considered critical for this species.  In this instance the proposal will 
remove critical foraging habitat. Indirect impacts may result on adjacent habitats through edge effects.  

5. disrupt the breeding cycle of a population 

There are no recent breeding records of Regent Honeyeater in the study area. As such, the proposal would not 
affect breeding habitat for this species.  

6. modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extent that 
the species is likely to decline 

There are no known permanent populations in the region and the study area does not contain important winter 
foraging habitat for this species. The proposal would contribute to the loss of potential marginal foraging habitat; 
however, it is not considered to be to the extent that would cause this species to decline.  

7. result in invasive species that are harmful to a Critically Endangered or Endangered species 
becoming established in the Endangered or Critically Endangered species’ habitat 

The potential for weed invasion has been considered possible with a proposal of this nature and appropriate 
controls have been provided during the construction and operation of the road to reduce this threat as it may 
have long term implications for the habitat of threatened species. The management of invasive species would 
be managed under the construction environmental management plan and during operation of the highway. 

8. introduce disease that may cause the species to decline, or 

Infection of native plants by Phytophthora cinnamomi has been identified as being spread by construction 
machinery. This water-borne fungus infects the roots of plants and has the potential to cause dieback. 
Machinery associated with vegetation clearance and subsequent construction for the proposal has the potential 
to transmit the fungus to remaining native vegetation remnants of the species. This is a potential indirect impact 
to the species through the transmission of pathogens into retained habitat near the road. This can be mitigated 
through the development and implementation of suitable control measures for vehicle and plant hygiene and is 
unlikely to have a significant impact. It is the intention to use current best practice hygiene protocols as detailed 
in RTA (2011) on this proposal as part of the CMP to prevent the introduction or spread of pathogens. 

The proposal mitigation strategy and environmental management procedures would include guidance for 
preventing the introduction and/or spread of disease causing agents such as bacteria and fungi. 
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9. interfere with the recovery of the species. 

The Regent Honeyeater (Xanthomyza phrygia) Recovery Plan 1999-2003 (Menkhorst et al., 1999) outlines 
recovery objectives and actions for the species including: 

 Effectively organise and administer the recovery effort to ensure that recovery plan objectives are met. 

 Maintain and enhance the value of Regent Honeyeater habitat at the key sites and throughout the former 
range, by active participation in land-use planning processes and by active vegetation rehabilitation at 
strategic sites. 

 Monitor trends in the Regent Honeyeater population size and dispersion across its range to allow 
assessment of the efficacy of management actions.  

 Facilitate research on strategic questions which will enhance the capacity to achieve the long-term 
objectives. In particular, determine the whereabouts of Regent Honeyeaters during the nonbreeding 
season and during breeding season absences from known sites. Identify important sites and habitat 
requirements at these times.  

 Maintain and increase community awareness, understanding and involvement in the recovery effort. 

The recovery actions listed above to help recover the Regent Honeyeater are largely not applicable to the 
proposal as they are actions for the OEH to complete and focus on priority conservation lands which are outside 
of the study area. The proposal would not interfere with the recovery of the Regent Honeyeater. 

Conclusion 

The Regent Honeyeater would suffer a small reduction in extent of foraging habitat from the action. The action 
is unlikely to reduce the population size of the Regent Honeyeater or decrease the reproductive success of this 
species. The action would not interfere with the recovery of the Regent Honeyeater. After consideration of the 
factors above, an overall conclusion has been made that the action is unlikely to result in a significant impact to 
the Regent Honeyeater.  

Swift Parrot (Lathamus discolor) 

The Swift Parrot is considered likely to occur based on the presence of suitable foraging habitat and nearby 
records. Habitat for this species is widespread throughout the study area and consists of all woodland, however 
this species is not considered to be a frequent visitor. There are no winter flowering trees in the study area so it 
does not represent important winter foraging habitat. Vegetation is the study area is likely to form part of this 
species foraging range. An action is likely to have a significant impact on an endangered or critically 
endangered species if there is a real chance or possibility that it will: 

1. lead to a long-term decrease in the size of a population 

The study area contains some potential foraging habitat for the Swift Parrot, however no important winter 
flowering Eucalyptus species are present. While the habitat in the study area is not optimal, the loss of potential 
feed trees would directly affect the species opportunity to feed in the area. However, the study area is not 
considered a critical area for the Swift Parrot. The Swift Parrot may utilise trees in the study area for foraging 
intermittently when no other suitable inland (i.e. box ironbark woodlands) or coastal resources (i.e. Spotted Gum 
and Swamp Mahogany forests) are available. The action would remove about 3.73 hectares of potential 
foraging habitat.  

The Swift Parrot does not breed in the study area and the extent of habitat remaining in the study area would 
provide sufficient resources to sustain future visitation, such that the action is unlikely to lead to a long-term 
decrease in the size of the Australian population. 

2. reduce the area of occupancy of the species 

As a specialist nectarivore dependent on flowering eucalypts, Swift Parrots are vulnerable to the loss of quantity 
and quality of key forage tree species. As a large-scale migrant, it has the ability to cover vast areas of its winter 
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range, seeking suitable flowering eucalypt habitat. The species is an occasional visitor to the region and may 
utilise trees in the study area for foraging intermittently when no other suitable resources are available.  

The proposal would contribute to the loss of potential foraging habitat that would reduce the area of habitat 
available. However, the proposal would not reduce the area of occupancy of this species, which is estimated at 
4,000 square kilometres. 

3. fragment an existing population into two or more populations 

Importantly, the proposal would not result in fragmentation of habitat for the Swift Parrot. This species is highly 
mobile and will freely fly long distances over open areas to move between habitats. The proposal would not 
affect the movement of the Swift Parrot between habitat patches. 

4. adversely affect habitat critical to the survival of a species 

Key habitats for this species on the coast and coastal plains of New South Wales include large stands of 
Corymbia maculata, E. robusta, Eucalyptus gummifera and E. tereticornis forests. The study area does not 
support any of these species, however Corymbia maculata is abundant in the locality. The habitat within the 
study area is considered to be secondary habitat for the Swift Parrot as this species is not regularly recorded 
from the area and it is not known as critical habitat.  

5. disrupt the breeding cycle of a population 

The Swift Parrot is endemic to south-eastern Australia and breeds only in Tasmania, and migrates to mainland 
Australia in autumn. As such, the proposal would not affect breeding habitat for this species. Important winter 
foraging grounds would not be impacted. 

6. modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extent that 
the species is likely to decline 

Foraging habitat for this species would be reduced by about 3.73 hectares. As a large-scale migrant, it has the 
ability to cover vast areas of its winter range, seeking suitable flowering eucalypt habitat. The species is an 
occasional visitor to the region and may utilise trees in the study area for foraging intermittently when no other 
suitable resources are available. The action is unlikely to modify, destroy, remove, isolate or decrease the 
availability or quality of habitat to the extent that the species is likely to decline. 

7. result in invasive species that are harmful to a Critically Endangered or Endangered species 
becoming established in the Endangered or Critically Endangered species’ habitat 

The main disturbance regimes effecting habitats in the study area are weed invasion, fragmentation and edge 
effects and maintenance regimes such as slashing and pruning. Mitigation measures will be implemented to 
limit the exacerbation of these current disturbance regimes. Any impacts from change of habitat condition 
associated with altering disturbance regimes in proximity to the road may be offset by their ability to move 
widely throughout the landscape and access disturbed and fragmented habitats. The management of invasive 
species would be managed under the construction environmental management plan and during operation of the 
highway.  

8. introduce disease that may cause the species to decline, or 

There are no known disease issues affecting this species in relation to the proposal. The proposal would be 
unlikely to increase feral animal abundance or the potential for significant disease vectors to affect local 
populations. 

Infection of native plants by Phytophthora cinnamomi has been identified as being spread by construction 
machinery. This water-borne mould infects the roots of plants and has the potential to cause dieback. 
Machinery associated with vegetation clearance and subsequent construction for the proposal has the potential 
to transmit the fungus to remaining native vegetation remnants of the species. This is a potential indirect impact 
to the species through the transmission of pathogens into retained habitat near the road. This can be mitigated 
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through the development and implementation of suitable control measures for vehicle and plant hygiene and is 
unlikely to have a significant impact. It is the intention to use current best practice hygiene protocols as detailed 
in RTA (2011) on this proposal as part of the CEMP to prevent the introduction or spread of pathogens. 

The proposal mitigation strategy and environmental management procedures would include guidance for 
preventing the introduction and/or spread of disease causing agents such as bacteria and fungi. 

9. interfere with the recovery of the species. 

The National Recovery Plan for the Swift Parrot (Swift Parrot Recovery Team 2001) identifies the following 
actions for recovery of this species: 

 Identify the extent and quality of habitat. 

 Manage and protect Swift Parrot habitat at the landscape scale. 

 Monitor and manage the impact of collisions, competition and disease. 

 Monitor population and habitat. 

The recovery actions listed above to help recover the Swift Parrot are largely not applicable to the proposal as 
they are actions for the OEH to complete and focus on priority conservation lands which are outside of the study 
area. The proposal would not interfere with the recovery of the Swift Parrot. 

Conclusion 

The Swift Parrot would suffer a small reduction in extent of foraging habitat from the action. The action is 
unlikely to reduce the population size of the Swift Parrot or decrease the reproductive success of this species. 
The action would not interfere with the recovery of the Swift Parrot. After consideration of the factors above, an 
overall conclusion has been made that the action is unlikely to result in a significant impact to the Swift Parrot.  

Painted Honeyeater (Grantiella picta) - vulnerable 

The Painted Honeyeater is considered likely to occur based on the presence of suitable foraging habitat. 
However, this species was not detected during surveys and there are no records in the locality. Habitat for this 
species is widespread throughout the study area and consists of all woodland, however this species is not 
considered to be a frequent visitor. There are no winter flowering trees in the study area so it does not represent 
important winter foraging habitat. Vegetation is the study area is likely to form part of this species foraging 
range. An action is likely to have a significant impact on a vulnerable species if there is a real chance or 
possibility that it will: 

1. lead to a long-term decrease in the size of an important population 

The study area contains some potential foraging habitat for the Painted Honeyeater. This species was not 
observed in the study area during surveys and there are no records of the Painted Honeyeater within the 
locality. This species may be an occasional visitor to the region during peak flowering events of the dominant 
trees, particularly the winter flowering Spotted Gum (Corymbia maculata). While the habitat in the study area is 
not optimal, the loss of potential feed trees would directly affect the species opportunity to feed in the area. 
However, the study area is not considered a critical area for the Painted Honeyeater. The Painted Honeyeater 
may utilise trees in the study area for foraging intermittently when no other suitable inland (i.e. box ironbark 
woodlands) or coastal resources (i.e. Spotted Gum and Swamp Mahogany forests) are available. The action 
would remove about 3.73 hectares of potential foraging habitat.  

The Painted Honeyeater is not known to breed in the study area and the extent of habitat remaining in the study 
area and locality would provide sufficient resources to sustain future visitation, such that the action is unlikely to 
lead to a long-term decrease in the size of the Australian population. 

2. reduce the area of occupancy of the species 
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Although there are no records of this species in the locality, the Painted Honeyeater is likely an occasional 
visitor to the region. The proposal would contribute to the loss of potential foraging habitat throughout the 
distributional range of the Regent Honeyeater. However, the proposal is unlikely to reduce the area of 
occupancy of this species. 

3. fragment an existing population into two or more populations 

Although there are no records of this species in the locality, the Painted Honeyeater is likely an occasional 
visitor to the region. There are no known permanent populations within the study area. 

4. adversely affect habitat critical to the survival of a species 

Any use of the site habitats by this nomadic bird is likely to be sporadic and during peak flowering events of the 
dominant mature trees. The habitat within the proposal area is not recognised as a critical breeding area for this 
species however the proposal would contribute to the loss of suitable foraging habitat throughout the 
distributional range of the Painted Honeyeater. In particularly the loss of habitat that is dominated by winter 
flowering eucalyptus species is considered critical for this species.  In this instance the proposal will remove 
critical foraging habitat. Indirect impacts may result on adjacent habitats through edge effects.  

5. disrupt the breeding cycle of a population 

There are no records of the Painted Honeyeater in the study area. As such, the proposal is unlikely to affect 
breeding habitat for this species.  

6. modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extent that 
the species is likely to decline 

There are no known permanent populations in the region and the study area does not contain important winter 
foraging habitat for this species. The proposal would contribute to the loss of potential marginal foraging habitat; 
however, it is not considered to be to the extent that would cause this species to decline.  

7. result in invasive species that are harmful to a Critically Endangered or Endangered species 
becoming established in the Endangered or Critically Endangered species’ habitat 

The potential for weed invasion has been considered possible with a proposal of this nature and appropriate 
controls have been provided during the construction and operation of the road to reduce this threat as it may 
have long term implications for the habitat of threatened species. The management of invasive species would 
be managed under the construction environmental management plan and during operation of the highway. 

8. introduce disease that may cause the species to decline, or 

Infection of native plants by Phytophthora cinnamomi has been identified as being spread by construction 
machinery. This water-borne fungus infects the roots of plants and has the potential to cause dieback. 
Machinery associated with vegetation clearance and subsequent construction for the proposal has the potential 
to transmit the fungus to remaining native vegetation remnants of the species. This is a potential indirect impact 
to the species through the transmission of pathogens into retained habitat near the road. This can be mitigated 
through the development and implementation of suitable control measures for vehicle and plant hygiene and is 
unlikely to have a significant impact. It is the intention to use current best practice hygiene protocols as detailed 
in RTA (2011) on this proposal as part of the CMP to prevent the introduction or spread of pathogens. 

The proposal mitigation strategy and environmental management procedures would include guidance for 
preventing the introduction and/or spread of disease causing agents such as bacteria and fungi. 

9. interfere with the recovery of the species. 

A recovery plan does not exist for the Painted Honeyeater. However, the following recovery actions have been 
identified by the OEH: 

 Manage grazing on sites where Painted Honeyeater habitat occurs. 
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 Encourage regeneration of habitat by fencing remnant stands and undertaking new plantings. 

 Protect remnant woodland and open forest throughout the range of the species. 

 Regenerate and replant local flora species to maintain breeding and foraging habitat. 

 Conduct further research to increase understanding of habitat selection and nomadic movements of the 
Painted Honeyeater. 

A targeted strategy for managing threatened species is also being developed under the OEH Saving Our 
Species program. OEH is currently developing a targeted approach for managing threatened species. The 
Painted Honeyeater has been assigned to the Landscape species management stream under the OEH Saving 
our Species program. 

The recovery actions listed above, and those identified in the Saving Our Species program, that have been 
identified by the OEH to help recover the Painted Honeyeater are largely not applicable to the proposal as they 
are actions for the OEH to complete and focus on priority conservation lands which are outside of the study 
area. The proposal will not interfere with the recovery of the Painted Honeyeater.  

Conclusion 

The Painted Honeyeater would suffer a small reduction in extent of foraging habitat from the action. The action 
is unlikely to reduce the population size of the Painted Honeyeater or decrease the reproductive success of this 
species. The action would not interfere with the recovery of the Painted Honeyeater. After consideration of the 
factors above, an overall conclusion has been made that the action is unlikely to result in a significant impact to 
the Painted Honeyeater. 

Corben’s Long-eared Bat (Nyctophilus corbeni) - vulnerable 

Corben’s Long-eared Bat is considered likely to occur based on the presence of suitable foraging habitat. The 
closest known populations are likely within the Goulburn River and Wollemi National Parks where they have 
been previously caught. These locations are likely to support an important population of this species. Vegetation 
is the study area is likely to form part of the foraging range of this population. An action is likely to have a 
significant impact on a vulnerable species if there is a real chance or possibility that it will: 

1. lead to a long-term decrease in the size of an important population of a species 

There were no roosting individuals located in the study area during the site visits and the action is unlikely to 
affect any known permanent roosting, breeding / maternity site. However, there are a number of hollow-bearing 
Grey Box trees around the study area and within the locality which likely offer suitable roosting habitat. There is 
also a low risk of vehicle strike during operation. 

The proposal would directly remove up to 4.08 hectares of potential foraging habitat. No impact to hollow-
bearing trees is expected. The affected area of foraging habitat would represent a small percentage of the total 
extent of important foraging vegetation types present within a 50 kilometre radius of the study area. Given the 
relative widespread nature of similar native vegetation and planted vegetation in the locality and abundance of 
higher quality foraging habitat within the feeding range of regional populations, the proposal is not expected to 
lead to a long-term decrease in the size of an important population. 

2. reduce the area of occupancy of an important population 

The area of occupancy of Corben’s Long-eared Bat is restricted around the Murray-Darling Basin in south-
eastern Australia, from far eastern SA up to Expedition Range in Queensland. Even in this region its distribution 
is scattered and it is rarely recorded. The impact of the proposal is minimal and the area occupied by this 
species would remain the same after the action. No impact to area of occupancy is expected. 

3. fragment an existing important population into two or more populations 
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Highly mobile species such as bats are expected to be less impacted by fragmentation and Corben’s Long-
eared Bat is particularly well adapted to accessing widely spaced habitat resources given its mobility. This 
species is known to use a number of different roost sites and move regularly between them. The proposal would 
not fragment an important population of this species. Individuals would still be able to disperse between roosting 
locations in the locality. 

4. adversely affect habitat critical to the survival of a species 

This species typically moves large distances on a nightly basis utilising different roost locations each night. This 
species was not identified within the study area from the site visits, however hollow-bearing trees within the area 
are likely to form part of this species home range. Vegetation in the study area, particularly riparian areas 
around Saddlers Creek, is also likely to make up foraging habitat for species living in the area. However, 
considering the number of hollows observed in trees around the study area, there is likely a large abundance 
within the locality. Given the presence of similar and higher quality habitat within the locality (i.e. Gouldburn 
River, Wollemi and Yengo National Parks), the small amount of vegetation removal associated with the 
proposal is unlikely to adversely affect this species. 

5. disrupt the breeding cycle of an important population 

As stated above there would be a minor impact on foraging habitat identified as important during the breeding 
cycle of the species. The upgrade would not directly impact on a known roost camp / breeding or maternity site. 

6. modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent that 
the species is likely to decline 

No evidence of a roost has been identified from the study area. Further, there would be a relatively minor impact 
on foraging habitat. This impact is not expected to lead to a decline in the species in this region.  

7. result in invasive species that are harmful to a vulnerable species becoming established in the 
Vulnerable species’ habitat 

The action is unlikely to result in an invasive species harmful to the Corben’s Long-eared Bat becoming 
established in the habitat. The potential for weed invasion was considered possible with a proposal of this 
nature and appropriate controls are required during construction and operation of the road to reduce this threat. 
The management of invasive species would be managed under the construction environmental management 
plan and during operation of the highway using best practice methods as outlined in RTA (2011). 

8. introduce disease that may cause the species to decline, or 

There are no known disease issues affecting this species in relation to the action. The action would be unlikely 
to increase the potential for significant disease vectors to affect local populations. 

Infection of native plants by Phytophthora cinnamomi has been identified as being spread by construction 
machinery. This water-borne mould infects the roots of plants and has the potential to cause dieback. 
Machinery associated with vegetation clearance and subsequent construction for the proposal has the potential 
to transmit the fungus to remaining native vegetation remnants of the species. This is a potential indirect impact 
to the species through the transmission of pathogens into retained habitat near the road. This can be mitigated 
through the development and implementation of suitable control measures for vehicle and plant hygiene and is 
unlikely to have a significant impact. It is the intention to use current best practice hygiene protocols as detailed 
in RTA (2011) on this proposal as part of the CEMP to prevent the introduction or spread of pathogens. 

9. interfere substantially with the recovery of the species. 

No recovery plan exists for the Corben’s Long-eared Bat. Known threats to this species include: 

 Habitat loss 

 Habitat fragmentation 
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 Fire 

 Overgrazing 

 Predation by feral animals 

 Tree-hollow competition 

 Exposure to agrochemicals 

 Climate change. 

The proposal will contribute to habitat loss and competition for hollows, however these impacts will be very 
minor in context of the amount of available habitat in the locality. The proposal is not expected to interfere with 
the recovery of this species. 

Conclusion 

The Corben’s Long-eared Bat would suffer a small reduction in extent of suitable foraging habitat from the 
action. No impacted to hollow-bearing trees is expected. The action is unlikely to reduce the population size of 
the Corben’s Long-eared Bat or decrease the reproductive success of this species. The action would not 
interfere with the recovery of the Corben’s Long-eared Bat and would not contribute to the key threats to this 
species. After consideration of the factors above, an overall conclusion has been made that the action is 
unlikely to result in a significant impact to the Corben’s Long-eared Bat.  

Large-eared Pied Bat (Chalinolobus dwyeri) - vulnerable 

The Large-eared Pied Bat is considered moderately likely to occur within the study area based on the presence 
of suitable foraging habitat in proximity to sandstone escarpments of the Gouldburn River, Wollemi and Yengo 
National Parks and nearby records. In NSW, the largest known important population of this species appears to 
be within the sandstone escarpments of the Sydney Basin and north west slopes, which would include the 
locality around the study area. An action is likely to have a significant impact on a vulnerable species if there is 
a real chance or possibility that it will: 

1. lead to a long-term decrease in the size of an important population of a species 

The proposal will remove about 4.08 hectares of potential foraging habitat for the Large-eared Pied Bat. The 
proposal will also result in temporary disturbance to low quality roosting habitat (i.e. culverts and Saddlers Creek 
bridge).  

The size of a local population is not known, although the study area is likely used as part of a large home range 
of individuals that roost in the escarpments of Gouldburn River, Wollemi and Yengo National Parks. Potential 
foraging habitat in the study area is located around large vegetation patches and riparian vegetation of Saddlers 
Creek. Impacts to these habitats would impact on the potential breeding habitat for prey species (invertebrates), 
however any potential overall reductions to the abundance of prey species is likely to be minimal, considering 
the widespread nature of these habitats in the locality.  

As no breeding habitat will be impacted, and considering the abundance of suitable foraging habitat in the 
locality, the proposal is considered unlikely to lead to a long-term decrease in the size of an important 
population of this species. 

2. reduce the area of occupancy of an important population 

The proposal will remove about 4.08 hectares of potential foraging habitat for the Large-eared Pied Bat. No 
breeding habitat will be impacted. As such, the Large-eared Pied Bat can be expected to remain in the locality 
after completion of the proposal. The proposal is considered unlikely to reduce the area of occupancy of an 
important population of this species. The area of occupancy for this species will remain at about 9,120 square 
kilometres. 

3. fragment an existing important population into two or more populations 
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There is currently a high degree of habitat fragmentation across the study area. Highly mobile species such as 
bats are expected to be less impacted by fragmentation. The proposal would not fragment an important 
population of this species. 

4. adversely affect habitat critical to the survival of a species 

The National Recovery Plan for the Large-eared Pied Bat (OEH, 2011) states that habitat critical to the survival 
if this species is diurnal roost sites. Other habitat critical to the survival of a species refers to areas that are 
necessary for activities such as:  

 Foraging, breeding, roosting, or dispersal 

 For the long-term maintenance of the species including the maintenance of other species essential to the 
survival of the species, such as pollinators 

 To maintain genetic diversity and long-term evolutionary development 

 For the reintroduction of populations or recovery of the species. 

The proposal would have some level of impact to up to 4.08 hectares of foraging habitat. No impact is expected 
to roosting habitat. The proposed area of disturbance represents a very small fraction of the potential foraging 
habitat for the Large-eared Pied-bat. As such, the proposal is unlikely to impact habitat critical to the survival of 
the species. 

5. disrupt the breeding cycle of an important population 

The proposed area of disturbance represents a very small fraction of the potential foraging habitat available in 
the locality for the Large-eared Pied-bat. The proposal would not directly impact on a known roost or maternity 
site and such as unlikely to disrupt the breeding cycle of this species. 

6. modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent that 
the species is likely to decline 

The proposal would have an impact of up to 4.08 hectares of foraging habitat for the Large-eared Pied-bat. The 
proposed area of disturbance represents a very small fraction of the potential foraging habitat available in the 
locality for this species. This species is expected to continue using the habitats in the study area and the 
proposal is unlikely to modify, destroy, remove, isolate or decrease the availability or quality of habitat to the 
extent that the species is likely to decline. 

7. result in invasive species that are harmful to a vulnerable species becoming established in the 
Vulnerable species’ habitat 

The action is unlikely to result in an invasive species harmful to the Large-eared Pied-bat becoming established 
in the habitat. The potential for weed invasion was considered possible with a proposal of this nature and 
appropriate controls are required during construction and operation of the road to reduce this threat. The 
management of invasive species would be managed under the construction environmental management plan 
and during operation of the highway using best practice methods as outlined in RTA (2011). 

8. introduce disease that may cause the species to decline, or 

There are no known disease issues affecting this species in relation to the action. The action would be unlikely 
to increase the potential for significant disease vectors to affect local populations. 

Infection of native plants by Phytophthora cinnamomi has been identified as being spread by construction 
machinery. This water-borne mould infects the roots of plants and has the potential to cause dieback. 
Machinery associated with vegetation clearance and subsequent construction for the proposal has the potential 
to transmit the fungus to remaining native vegetation remnants of the species. This is a potential indirect impact 
to the species through the transmission of pathogens into retained habitat near the road. This can be mitigated 
through the development and implementation of suitable control measures for vehicle and plant hygiene and is 
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unlikely to have a significant impact. It is the intention to use current best practice hygiene protocols as detailed 
in RTA (2011) on this proposal as part of the CEMP to prevent the introduction or spread of pathogens. 

9. interfere substantially with the recovery of the species. 

The National Recovery Plan for the Large-eared Pied Bat (OEH 2011) identifies the following objectives for 
recovery of this species: 

 Identify priority roost and maternity sites for protection. 

 Implement conservation and management strategies for priority sites. 

 Educate the community and industry to understand and participate in the conservation of the Large-eared 
Pied bat. 

 Research the large-eared pied bat to augment biological and ecological data to enable conservation 
management. 

 Determine the meta-population dynamics throughout the distribution of the large-eared pied bat. 

The proposal will not interfere with any of the objectives identified in the National Recovery Plan for the Large-
eared Pied Bat. 

Conclusion 

The Large-eared Pied Bat will suffer a small reduction in extent of foraging habitat from the proposal. No 
breeding habitat is likely to be impacted. The proposal is unlikely to reduce the population size of this species or 
decrease its reproductive success. The proposal will not interfere with the recovery of this species and will not 
contribute to the key threats to these species. After consideration of the factors above, an overall conclusion 
has been made that the proposal is unlikely to result in a significant impact to the Large-eared Pied Bat. 
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1. Introduction
NSW Roads and Maritime Services NSW (Roads and Maritime) propose to widen about 1.7 kilometres of the
Golden Highway (HW27) extending through Denman Gap from 4.7 kilometres west of Saddlers Creek Bridge to
about 1.2 kilometres east of Duggans Road, at Ogilvies Hill (the proposal). The purpose of this report is to
provide an assessment of potential noise and vibration impacts associated with the construction and operational
phases of the proposal. This report is intended to support a Review of Environmental Factors (REF) being
prepared to assess the overall environmental impacts associated with the proposal.

In achieving this purpose, the main objectives of this assessment were to:

· Identify nearby sensitive receivers in relation to the proposal

· Characterise background noise conditions around the proposal site

· Develop appropriate construction and operational noise and vibration assessment criteria in accordance
with relevant policy and guidelines

· Quantitatively assess potential noise and vibration-related impacts

· Recommend suitable management measures, as appropriate, to minimise impacts during construction and
operations.

In summary, this report provides information on the following:

· Details the proposal including specific information related to construction and operational noise sources
(Section 2)

· The existing environment including ambient noise conditions (Section 3)

· Applicable noise and vibration criteria (Section 4)

· Details of the assessment method and results (Section 5)

· Suitable noise and vibration mitigation measures to be implemented as required to potential manage
impacts (Section 6)

· Conclusions (Section 7).
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2. Proposal Description
The Golden Highway carries substantial freight volumes servicing the surrounding mining and agricultural
activities. The aim of the proposal is to provide overtaking lanes to improve road safety and freight efficiency.
Key features of the proposal would include:

· Provision of a 1.3 kilometre-long westbound climbing lane

· Provision of 1.0-kilometre-long eastbound climbing lane

· Road widening to provide 3.5 metre-wide lanes and two metre shoulders

· Earth works to allow for additional climbing lanes and widening existing lanes formation

· Provision of three-metre-wide shoulders for 30 metres on the approach either side of property accesses

· Culvert extension or replacement including scour protection

· Provision of new roadside drainage comprising table drains and concrete dish drains

· Provision of new or rehabilitated pavement along the length of the proposal

· Installation of safety barriers along the eastbound and westbound lanes where required

· Property acquisitions where required

· Installation of up to five construction sediment basins

· Installation of up to five construction sediment basins

· Four temporary construction ancillary facilities, including construction compounds, construction stockpiles
sites and erosion and sedimentation measures.

The construction of the proposal would be expected to start in mid-2018, and would take about 12 months to
complete. Four ancillary facilities for construction compound and materials storage activities would also be
temporarily established during construction. An asphalt batch plant to supply asphalt for the proposal would be
established within ancillary site OH1. Activities are generally planned to be undertaken during the standard
hours below reproduced from the Interim Construction Noise Guideline (ICNG), (DECC, 2009), although there
would also be other activities required to be completed outside these hours for reasons of safety and
accessibility. The ICNG provides guidance for assessing and managing noise arising from construction projects
and maintenance activities in NSW, and is referred to in the Construction Noise and Vibration Guideline
(CNVG), (NSW Roads and Maritime, 2016); Roads and Maritime’s guideline for assessing construction noise
and vibration resulting from road transport and marine-related NSW projects.

Table 2-1 ICNG standard hours for construction

Period Details

Standard hours of construction
· Monday to Friday 7 am to 6 pm;
· Saturday 8 am to 1 pm; and
· No work on Sundays or public holidays.
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3. Existing Environment
3.1 Surrounding land use and receivers

The proposal is located about 4.5 kilometres east of Denman within the Muswellbrook local government area
(LGA). The locality is characterised by agricultural land which is predominantly comprised of grazing land and
cleared of native vegetation. Rural residential properties are scattered along the highway. Nearby receivers in
relation to the proposal, including those located near ancillary facilities and stockpiling areas which would be
temporarily utilised during the construction phase of the works are displayed below in Figure 3-1. The extent of
this study area was developed considering guidance for indicative ‘mitigation distances’ from Appendix D.2 of
the Construction Noise and Vibration Guideline (CNVG), (NSW Roads and Maritime, 2016).
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There is one residential receiver located near the proposed upgrade, with several other residential receivers
located near the temporary construction ancillary facility and stockpiling locations. Details of these locations are
summarised in Table 3-1.

Table 3-1 Nearby residential receiver details

Receiver ID Receiver
type

Address Approximate distance
from proposal

Approximate distance
from nearest
temporary ancillary
construction area

R01 Residential Lot 1 DP1046965 Golden Highway, Jerrys Plains
NSW

3,600 metres 1,600 metres

R02 Residential Lot 1 DP1046965 Golden Highway, Jerrys Plains
NSW

3,300 metres 1,300 metres

R03 Residential Unnamed Road, Jerrys Plains NSW 2,600 metres 1,050 metres

R04 Residential Unnamed Road, Jerrys Plains NSW 2,500 metres 1,100 metres

R05 Residential Unnamed Road, Jerrys Plains NSW 2,500 metres 1,700 metres

R06 Residential 4372 Jerrys Plains Road, Jerrys Plains NSW 780 metres 1,050 metres

R07 Residential Near the intersection of Duggans Road and
Dalswinton Road, Dalswinton NSW

2,500 metres 1,000 metres

R08 Residential Near 110 Dalswinton Road, Dalswinton NSW 2,500 metres 950 metres

R09 Residential Near 110 Dalswinton Road, Dalswinton NSW 2,600 metres 1,200 metres

R10 Residential Near 110 Dalswinton Road, Dalswinton NSW 2,800 metres 1,500 metres

R11 Residential Near 380 Dalswinton Road, Dalswinton NSW 3,050 metres 1,800 metres

R12 Residential Near 380 Dalswinton Road, Dalswinton NSW 3,000 metres 1,700 metres

Whilst all receivers and surrounding structures are considered to be sensitive to vibration impacts, heritage
areas are typically more susceptible and are subject to more stringent criteria. A review of the heritage sections
of the REF did not identify any structures within the vicinity of the proposal area which would be expected to be
impacted by noise and vibration impacts arising from the proposal.

3.2 Background noise

3.2.1 Monitoring details

To understand and quantify levels of existing background noise around the proposal site, monitoring was
undertaken as detailed in the Background Noise Monitoring Plan, (Jacobs, November 2016). This involved the
continuous, unattended monitoring at R02 and R06 (as displayed above in Figure 3-1). 15-minute attended
quality assurance measurements were also completed at these locations.

Consistent with the long-term method for determining background noise levels described in the Noise Policy for
Industry (NPI), (NSW Environment Protection Authority, 2017) and relevant requirements from Section 4 of
Procedure: Preparing an Operational Traffic and Construction Noise and Vibration Assessment (POTCNVA),
(Roads and Maritime, 2016); unattended measurements were carried out from 24 to 30 November (inclusive)
using a Type 1 Ngara noise logging device. The device was set in 48 kHz mode, allowing the capture of audio
files and 1/3 octave data for post-processing purposes.

Details from unattended monitoring are summarised below in Table 3-2.
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Table 3-2 Unattended noise monitoring details

Location
ID

Address Noise
logger ID

Dates deployed/
collected

Pre/post reference
check noise levels
vs. 94.0 dB(A)

Measurement
position

N01
(R02)

Lot 1 DP1046965 Golden Highway,
Jerrys Plains NSW

8780c0 Deployed 24
November 2016,
Collected 30
November 2016

93.9 / 94.0 Free-field

N02
(R06)

4372 Jerrys Plains Road, Jerrys Plains
NSW

8780b8 94.5 / 94.4 Free-field

Attended measurements were also undertaken at both unattended monitoring locations using an SVAN Type 1
sound level meter. Notes and results from this monitoring are included in Appendix A. These measurements
were undertaken for quality assurance purposes, and to assist with the characterisation of key features of the
noise environment around both monitoring locations. Attended monitoring at N01 identified that features
affecting the background noise levels at this location included noise from birds, frogs and crickets (particularly
during evening and night time periods) and wind blowing through trees and across the open landscape. Noise
from traffic along the Golden Highway was occasionally audible from heavy vehicles. These conditions are also
considered to apply at receivers R07 to R12, given that flatter nature of the Golden Highway, and open
landscape is comparable with that around N01. The same key features, as well as livestock noise were noted to
limit background noise levels at NM02, with noise from traffic along the Golden Highway more audible at this
location. Noise from wind blowing through the trees was noted to be lower given the higher level of screening
from terrain features around this location.

3.2.2 Post-processing

Noise results were post-processed to eliminate extraneous features and the data was developed into the
relevant metrics for assessment. The noise data was filtered to remove data affected by inclement weather
conditions including precipitation and wind speeds greater than 5 m/s at an elevation of 1.5 m. Data from the
nearest Bureau of Meteorology (BoM) automatic weather station at Cessnock, NSW were used to perform this
filtering. Noting that the wind speed data was collected at this station is at the standard instrument height of 10
m, the method outlined in Converting Bureau of Meteorology Wind Speed Data to local Wind Speeds at 1.5m
Above Ground Level, (Gowan, Karantonis and Rofail, 2004) was used to convert this information to equivalent
wind speeds 1.5 m above ground level.

The mating season for Australian species of crickets typically occurs during the warmer months between mid-
spring and summer. As such, though noise from crickets occurs for a portion of the year, it is not considered to
be a consistent feature of the local noise environment. Noting that the monitoring for the proposal has been
undertaken during the typical cricket mating season, post-filtering has been applied to the noise monitoring data
to exclude these effects.

Literature indicates that the dominant frequency of noise from crickets varies between species but is typically
around 4.7 to 4.8 kHz or higher. As such, filtering was applied using the software program Firefly to exclude
noise above the 5 kHz 1/3 octave frequency band, noting that the lower limit of this band is 4.5 kHz.

Finally, results were processed into the relevant metrics for assessment.

3.2.3 Results

Unfiltered and low pass filtered noise monitoring metrics applicable for the assessment of road and construction
noise assessment are presented below in Table 3-3 and Table 3-4 respectively.

It is noted that the term ‘RBL’ refers to the median value of monitored background noise levels measured over
each period. ‘LAeq’ is the equivalent continuous sound level or energy-time average for the relevant period of
monitoring.
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Table 3-3 Long-term noise monitoring results (no low pass filtering applied)

Location Road noise results LAeq dB(A) Construction noise measured RBLs dB(A)

Day (15 hour), 7 am
to 10 pm

Night (9 hour), 10
pm to 7 am

Day (11 hour), 7
am to 6 pm

Evening (4 hour), 6
pm to 10 pm

Night (9 hour), 10
pm to 7 am

N01 (R02) 48.8 44.6 26.7 36.4 27.5

N02 (R06) 48.7 42.9 35.5 27.4 31.0

Table 3-4 Long-term noise monitoring results (low pass filtering applied)

Location Road noise results LAeq dB(A) Construction noise measured RBLs dB(A)

Day (15 hour), 7 am
to 10 pm

Night (9 hour), 10
pm to 7 am

Day (11 hour), 7
am to 6 pm

Evening (4 hour), 6
pm to 10 pm

Night (9 hour), 10
pm to 7 am

N01 (R02) 48.3 44.1 25.5 34.0 25.5

N02 (R06) 48.0 41.3 33.9 23.6 29.6

Comparing the results in these tables indicates that the application of low pass filtering resulted in reductions in
RBLs for the evening and night time periods ranging from 2 dB(A) to 3.6 dB(A). The results presented are
consistent with on-site observations during attended monitoring; namely:

· Higher evening RBLs recorded at N01 mostly being a consequence of frequent winds observed during
evening periods at this location.

· RBLs mostly near or below 30 dB(A), representative of the quiet conditions generally observed during
monitoring.

As discussed below in Section 4.1.1, where evening and night time RBLs were measured as being less than 30
dB(A), they have been adjusted to 30 dB(A) for the purpose of setting noise management levels. Similarly, for
day time RBLs recorded to be less than 35 dB(A) these were also adjusted to 35 dB(A), consistent with
guidance presented in the NPI.
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4. Criteria
4.1 Construction

Noise and vibration impacts associated with Roads and Maritime construction projects are to be assessed and
managed in accordance with guidance presented in the CNVG supplemented with information presented in
other policies including the (ICNG) and Assessing Vibration: a technical guideline, (DECC, February 2006).

4.1.1 Noise

The CNVG refers to the ICNG for the establishment of noise management levels (NMLs) during construction.
NMLs are intended to assist with the management of noise impacts, rather than to present strict numeric noise
criteria for construction activities.

The ICNG recommends establishing noise management levels (NMLs) at receiver locations adjacent to the
works, using information on the existing background noise level (measured using a descriptor known as the
rating background level [RBL]) at these locations. Where the NML may be exceeded as a result of the proposed
works and there is potential for adverse noise impacts to occur, appropriate management measures should be
implemented.

Table 4-1 details the method for determining NMLs for residential receivers potentially affected by the proposed
upgrade. Often works that may cause inconvenience within the community (e.g. traffic congestion) or safety
concerns are done outside standard hours. NMLs during these periods are presented in the table for works
‘Outside recommended standard hours’.

Table 4-1 Procedure for establishing construction NMLs at residential receivers, (ICNG, DECC 2009)

Time of day Noise
management
level LAeq (15 min)

How to apply

Recommended
standard hours:
Monday to Friday 7 am
to 6 pm
Saturday 8 am to 1 pm

No work on Sundays
or public holidays

Noise affected
(RBL + 10 dB)

The noise affected level represents the point above which there may be some community
reaction to noise.
- Where the predicted or measured LAeq (15 min) is greater than the noise affected level, the
proponent should apply all feasible and reasonable work practices to meet the noise
affected level

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

Highly noise
affected
(75 dB(A))

The highly noise affected level represents the point above which there may be strong
community reaction to noise.
- Where noise is above this level, the relevant authority (consent, determining or
regulatory) may require respite periods by restricting the hours that the very noisy activities
can occur, taking into account:
1. Times identified by the community when they are less sensitive to noise (such as before
and after school for works near schools, or mid-morning or mid-afternoon for works near
residences

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

Outside
recommended
standard hours

Noise affected
(RBL + 5 dB)

- A strong justification would typically be required for works outside the recommended
standard hours
- The proponent should apply all feasible and reasonable work practices to meet the noise
affected level
- Where all feasible and reasonable practices have been applied and noise is more than 5
dB(A) above the noise affected level, the proponent should negotiate with the community

- For guidance on negotiating agreements see Section 7.2.2 of the ICNG (DECC, 2009).
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Considering the background noise statistics (low pass filtered) presented in Table 3-4 and the guidance from
the ICNG above in Table 4-1, the following NMLs have been established to manage noise impacts during
construction.

It is noted that the ICNG refers to the method outlined in the INP (now NPI) for the purpose of determining RBLs
to be used for the development of NMLs.

As advised, where evening and night time RBLs were measured to be less than 30 dB(A), they have been
adjusted to 30 dB(A) for the purpose of setting noise management levels. Similarly, for day time RBLs recorded
to be less than 35 dB(A) these were also adjusted to 35 dB(A) for the purpose of developing day time NMLs.

Table 4-2 Construction noise management levels

Noise monitoring
location

Noise management level (NML) Leq 15 minute dB(A)

Standard hours of
construction

Outside recommended standard hours of construction

Day (1 pm to 6 pm
Saturday and 8 am to 6
pm Sunday)

Evening (6pm to 10 pm) Night (10 pm to 7 am [8
am on Weekends])

N01 (R02) 45 40 39 35

N02 (R06) 45 40 35 35

Levels measured at N01 are considered to be applicable to residential receivers R01 to R05, with levels
measured at N02 applicable at residential receivers R06 to R12, as discussed above in Section 3.2.

4.1.1.1 Sleep disturbance

Noise impacts or events that can cause interruptions to sleeping patterns are considered separately to noise
levels during works outside standard hours. The proposal is generally expected to be completed during
standard hours of construction, though some activities may be required to be undertaken outside standard
hours owing to road access and safety reasons. As such, sleep disturbance impacts were considered as part of
this assessment.

The ICNG does not provide a specific method for assessment of potential sleep disturbance noise impacts; and
guidance on the acceptability of these events is taken from the NSW Road Noise Policy (RNP), (DECCW,
2011).

The RNP provides two guidance values:

· Sleep disturbance screening value – used to identify situations where there is the potential for sleep
disturbance

· Sleep disturbance awakening value – levels below which awakening is unlikely to occur.

The sleep disturbance screening guidance value recommends that where the LA1 (1 minute) does not exceed the
LA90 (15 minute) by 15 dB(A) or more, sleep disturbance impacts are likely to be maintained at an acceptable level.
The LA1, (1 minute) descriptor is meant to represent a maximum noise level when measured using a 'fast' time
response.

The sleep disturbance awakening guidance value is the threshold at which an awakening reaction is likely to
occur. Research discussed in the RNP identified this threshold to be an internal bedroom noise level of around
50 to 55 dB(A). A value of 55 dB(A) internally translates to an external level of 65 dB(A) when conservatively
allowing 10 dB(A) noise based guidance presented for an ‘open window’ in AS2436-2010.



Construction Noise and Vibration and Operational Noise
Assessment

NVA OH Rev F

4.1.2 Vibration

Vibration arising from construction activities can result in impacts on human comfort or the damage of physical
structures such as dwellings. These two outcomes have different criteria levels, with the effects of vibration on
human comfort having a lower threshold.

Human comfort

With respect to human comfort, vibration arising from construction activities must comply with criteria presented
in Assessing Vibration: a technical guideline, (DECC, February 2006) and British Standard 6472-1: 2008 Guide
to evaluation of human exposure to vibration in buildings Part 1: Vibration sources other than blasting [BS 6472-
1: 2008]. DECC, 2006 identifies three different forms of vibration associated with construction activities:

· Continuous: uninterrupted vibration occurring over a defined period.

· Impulsive: short-term (typically less than two seconds) bursts of vibration which occurs up to three times
over an assessment period.

· Intermittent: interrupted periods of continuous or repeated impulsive vibration, or continuous vibration that
varies significantly in magnitude.

Continuous vibration may result from steady road traffic or steady use of construction equipment (e.g.
generator). Impulsive vibration may arise during the loading or unloading of heavy equipment or materials or
infrequent use of hammering equipment. Intermittent vibration may arise from the varied use of construction
equipment (i.e. a dump truck moving around a site, idling while being loaded with materials, and then dumping
the materials) or repeated high-noise activities such as hammering, piling or cutting.

Preferred and maximum values of human exposure for continuous and impulsive vibrations are listed in
Assessing Vibration: a technical guideline, (DECC, February 2006) as outlined below.

Table 4-3 Preferred and maximum values for continuous and impulsive vibration acceleration (m/s2) 1-80 Hz (DECC, 2006)

Location Assessment
period1

Preferred values Maximum values

z-axis X and y axis z-axis X and y axis

Continuous vibration

Critical areas2 Day or night 0.0050 0.0036 0.010 0.0072

Residences Day 0.010 0.0071 0.020 0.014

Night 0.007 0.005 0.014 0.010

Offices, schools,
educational
institutions and
places of worship

Day or night 0.020 0.014 0.040 0.028

Workshops Day or night 0.04 0.029 0.080 0.058

Impulsive vibration

Critical areas2 Day or night 0.0050 0.0036 0.010 0.0072

Residences Day 0.30 0.21 0.60 0.42

Night 0.10 0.071 0.20 0.14
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Location Assessment
period1

Preferred values Maximum values

z-axis X and y axis z-axis X and y axis

Offices, schools,
educational
institutions and
places of worship

Day or night 0.64 0.46 1.28 0.92

Workshops Day or night 0.64 0.46 1.28 0.92
1 Daytime is 7am to 10pm. Night-time is 10pm to 7am
2 Includes hospital operating theatres or precision laboratories.

Intermittent vibration is assessed differently; using vibration dose values (VDV). Preferred and maximum VDVs
are also provided in Assessing Vibration: a technical guideline, (DECC, February 2006) and have been
reproduced below.

Table 4-4 Preferred and maximum VDVs for intermittent vibration (ms-1.75), (DECC, 2006)

Location Day time (7 am to 10 pm) Night time (10 pm to 7 am)

Preferred VDV Maximum VDV Preferred VDV Maximum VDV

Critical areas1 0.10 0.20 0.10 0.2

Residences 0.20 0.40 0.13 0.26

Offices, schools,
educational institutions
and places of worship

0.40 0.80 0.40 0.80

Workshops 0.80 1.60 0.80 1.60

1 Includes operating theatres, precision laboratories and other areas where vibration-sensitive activities may occur.

Buildings and structures

Section J4.4.3 of Australian Standard AS2187.2 – 2006 Explosives – Storage and use Part 2: Use of explosives
provides frequency-dependent guide levels for cosmetic damage to structures arising from vibration. These
levels are adopted from British Standard BS7385: 1990 Evaluation and measurement for vibration in buildings
Part 2: Guide to damage levels from groundbourne vibration [BS7385-2:1993] and are shown below in Table
4-5.

Table 4-5 Vibration guide values for cosmetic building damage, (BS7385-2: 1993)

Line Type of building Peak particle velocity (PPV) mm/s

4 to 15 Hz 15 to 40 Hz 40 Hz and above

1 Reinforced or framed structures

Industrial and heavy commercial buildings
50

2 Un-reinforced or light-framed structures

Residential or light commercial type
buildings

15 to 20 20 to 50 50

Guidance for more sensitive structures is presented in the German Guideline, DIN 4150-3 Structural vibration
Part 3: Effects of vibration on structures (DIN 4150-3:1999-02). Vibration velocities not exceeding 3 mm/s at 1 to
10 Hz are recommended in this standard.
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Construction Noise and Vibration Guideline

Section 7 of the CNVG recommends safe working distances for achieving human comfort (Assessing Vibration:
a technical guideline, (DECC, February 2006) and cosmetic building damage (BS7385-2:1993) criteria for a
range of different plant and equipment. These have been reproduced below.

Table 4-6 Recommended safe working distances for vibration-intensive plant and equipment, (CNVG, Roads and Maritime
2016)

Plant Rating / description Safe working distance (metres)

Cosmetic damage (BS7385-2:
1993)

Human response (DECC,
2006)

Vibratory Roller <50 kN (typically 1-2 tonne)
<100 kN (typically 2-4 tonne)
<200 kN (typically 4-6 tonne)
<300 kN (typically 7-13 tonne)
>300 kN (typically 13-18 tonne)
>300 kN (> 18 tonne)

5 metres
6 metres
12 metres
15 metres
20 metres
25 metres

15 m to 20 metres
20 metres
40 metres
100 metres
100 metres
100 metres

Small hydraulic hammer 300 kg – 5 to 12 tonne
excavator

2 metres 7 metres

Medium hydraulic hammer 900 kg – 12 to 18 tonne
excavator

7 metres 23 metres

Large hydraulic hammer 1600 kg – 18 to 34 tonne
excavator

22 metres 73 metres

Vibratory pile driver Sheet piles 2 to 20 metres 20 metres

Pile boring ≤800 mm 2 metres (nominal) 4 metres

Jackhammer Hand held 1 metres (nominal) 2 metres

Buried services

Noting the presence of buried services within the vicinity of the proposal, relevant guidance for this issue
presented in DIN 4150-3:1999-02 is also applicable. DIN 4150-3:1999-02 provides guidance for evaluating the
effects of short-term vibration on buried services. This guidance has been reproduced below.

Table 4-7 DIN 4150-3: 1999-02 guidance for evaluating effects of short-term vibration on buried services

Pipe material Guideline value for velocity measured on the pipe (mm/s)

Steel (including welded pipes) 100

Clay, concrete, reinforced concrete, pre-stressed concrete, metal
(with or without flange)

80

Masonry, plastic 50

4.1.3 Construction Traffic

Section 9 of the CNVG provides guidance for the assessment of noise associated with additional traffic
generated during construction. This guidance was adopted for this assessment and has been reproduced
below:
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‘For RMS projects an initial screening test should first be applied by evaluating whether noise levels will
increase by more than 2dB(A) due to construction traffic or a temporary reroute due to a road closure. Where
increases are 2dBA or less no further assessment is required.

Where noise levels increase by more than 2dB(A) [i.e. 2.1 dBA] further assessment is required using Roads
and Maritimes Criteria Guideline. This documents RMS’ approach to implementing the Road Noise Policy.
Consideration should be given under the Noise Criteria Guideline as to whether construction traffic or
temporary reroute triggers new road criteria due to changes in road category’.

4.2 Operations

Where a proposal has the potential to generate a new source of noise for residential receivers due to changes
in road alignment or where a proposal would result in a change to the volume or mix of vehicles, an operational
traffic noise assessment is undertaken in accordance with the NSW Road Noise Policy (RNP), (DECC, 2011).
Where the changes of an existing road alignment are only minor such as relating to safety projects, where the
project is not intended to increase traffic carrying capacity or traffic mix, activities are classified as ‘minor works’
and a less intensive assessment of traffic noise impacts may be appropriate.

In accordance with the Noise Criteria Guideline (NCG), (Roads and Maritime, 2015), the minor works
requirement for noise levels not to result in an increase of more than 2 dB(A) (ie 2.1 dB(A) or more) relative to
existing noise levels at the worst affected receiver apply. As such, the primary operational noise requirement
considered for this assessment is whether the proposal would result in a traffic noise increase of 2.1 dB(A) or
more at any nearby receiver.

Although not considered applicable to a proposal of this nature, it is nevertheless noted that the measured day
and night time equivalent noise levels at N01 and N02 are below applicable criteria for the redevelopment of the
relevant road type (‘existing freeway/arterial/sub-arterial roads’) when corrected to account for façade
reflections.

4.2.1 Sleep disturbance

A guide for assessing the potential for sleep disturbance within residences from the proposal’s vehicle passbys
is provided in the RNP:

‘Triggers for, and effects of sleep disturbance from, exposure to intermittent noise such as noise from
road traffic are still being studied. There appears to be insufficient evidence to set new indicators for
potential sleep disturbance due to road traffic noise. The NSW Roads and Traffic Authority’s Practice
Note iii (NSW Roads and Traffic Authority 2008a) outlines a protocol for assessing and reporting on
maximum noise levels and the potential for sleep disturbance’

ENMM Practice Note iii indicates that:

· Maximum internal noise levels below 50–55 dB(A) are unlikely to cause awakening reactions, and

· One or two noise events per night with maximum internal noise levels of 65–70 dB(A) are not likely to
significantly affect health and wellbeing.

Given the that it is generally accepted that the level of traffic noise within a dwelling having its windows open is
10 dB(A) lower than the corresponding noise level immediately outside the facade (refer ICNG), these internal
noise goals may be re-expressed as external noise goals as follows:

· Maximum external noise levels below 60–65 dB(A) are unlikely to cause awakening reactions, and
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· One or two noise events per night with maximum external noise levels of 75-80 dB(A) are not likely to
significantly affect health and wellbeing.

A ‘maximum noise event’ is defined as any vehicle pass-by for which

LAmax – LAeq(1 hour) ≥ 15 dB(A)

ENMM Practice Note iii states that the maximum noise level assessment should be used as a tool to help
prioritise and rank mitigation strategies, but should not be applied as a decisive criterion in itself.

4.2.2 Mitigation qualification

The NMG provides guidance for managing and controlling operational road noise, and describes triggers for
determining whether a receiver qualifies for other forms of noise mitigation after noise has been minimised by all
feasible and reasonable methods during ‘corridor planning and road design stages’, and residual impacts have
still been predicted. These triggers are:

· The predicted total noise level to a receiver in the Project ‘build year’ is 5 dB(A) or more above the relevant
NCG noise criterion (this is termed the cumulative limit) and it is the proposal road noise that contributes
most to this increase

· The noise level contribution from the road Project is greater than either 65 dB(A)Leq,15hour during daytime
periods or 60 dB(A)Leq,15hour during night periods (such an affected receiver is referred to as ‘acute’)

· The predicted total noise level to a receiver for the Project ‘build year’ both exceeds the NCG noise
criterion and the increase in noise created by the Project (i.e. the ‘build’ scenario minus the ‘no build’
scenario noise level) is 2.1 dB(A) or more.

These triggers include the situation where the ‘no build’ operational road noise levels are below the NCG and
RNP fixed criteria listed above.
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5. Assessment
5.1 Construction

Section 4 of the CNVG details the method for determining the type of assessment appropriate for a particular
project. The two key factors influencing the ‘overall effect of a project and the likelihood of adverse community
reaction’ are the duration of the works and the level of noise and vibration that may be generated.

This section steps through this process, demonstrating the identification of an appropriate assessment method
for the proposal.

5.1.1 Construction noise

The Roads and Maritime Construction Noise Estimator (CNE) was used to estimate whether the proposal has
the potential to affect the nearby residential receiver location. Criteria established in Section 4 were applied,
with the following default construction scenarios considered from the CNE:

· 01 – Site establishment

· 02 – Utility adjustments

· 03 – Corridor clearing

· 04 – Bulk earthworks

· 05 – Drainage infrastructure

· 06 – Paving / asphalting

· 07 – Re-surfacing works

· 08 – Road furniture installation.

· 09 – Compound site establishment

· 10 – Compound site operations.

Noise from an additional construction scenario, 11 – mobile asphalt plant, which would be positioned at
temporary ancillary facility site OH1 was also considered. An overall SWL of 114 dB(A) was applied for this
activity using guidance available for an Ammann ACM140Q mobile asphalt plant model.

Predicted LAeq 15 minute dB(A) sound pressure levels (SPLs) at each receiver for each scenario listed above are
listed below in Table 5-1. The results presented are considered to be conservative noting that they consider the
worst-case separation distance, whereas in reality noise sources will move owing to the linear nature of the
proposal.

Table 5-1 Predicted LAEq 15 minute noise levels using CNE

Rec. NML LAeq 15 minute dB(A) Predicted SPL LAeq 15 minute dB(A) for each construction scenario

Day Eve. Night 01 02 03 04 05 06 07 08 09 10 11

R01 45 39 35 <20 <20 <20 <20 <20 <20 <20 <20 20 <20 <20

R02 45 39 35 <20 <20 <20 <20 <20 <20 <20 <20 23 <20 <20

R03 45 39 35 <20 <20 <20 <20 <20 <20 <20 <20 21 <20 <20

R04 45 39 35 <20 <20 <20 <20 <20 <20 <20 <20 20 <20 <20

R05 45 39 35 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20

R06 45 35 35 26 27 32 34 26 29 29 21 21 <20 <20
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Rec. NML LAeq 15 minute dB(A) Predicted SPL LAeq 15 minute dB(A) for each construction scenario

Day Eve. Night 01 02 03 04 05 06 07 08 09 10 11

R07 45 35 35 <20 <20 <20 <20 <20 <20 <20 <20 27 22 <20

R08 45 35 35 <20 <20 <20 <20 <20 <20 <20 <20 27 22 <20

R09 45 35 35 <20 <20 <20 <20 <20 <20 <20 <20 24 <20 <20

R10 45 35 35 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20

R11 45 35 35 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20

R12 45 35 35 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20

Predictions using the CNE indicate that noise levels at surrounding receivers are unlikely to exceed day,
evening or night time NMLs during all phases of construction assessed.

Where works may take place over two or more consecutive nights, an assessment of maximum noise levels is
required to evaluate potential sleep disturbance impacts. Works are generally expected to be completed during
standard hours of construction though some works may occasionally be required to be undertaken outside
these hours due to road access and safety reasons. Such activities may include road re-surfacing (07) and
paving/asphalting activities (06), as well as compound operations (10). Considering the results presented below
in Table 5-2, it is unlikely that sleep disturbance criteria would be encroached at any of the surrounding
receivers considered in this assessment during the stages of the proposal which may take place at night..

Table 5-2 Estimated LA1, (1 minute) noise levels

Receiver Sleep disturbance
awakening guidance
value (LA1, (1 minute)) dB

Estimated maximum noise level (LA1, (1 minute)) dB

06 07 10

R01 65 <30 <30 <30

R02 65 <30 <30 <30

R03 65 <30 <30 <30

R04 65 <30 <30 <30

R05 65 <30 <30 <30

R06 65 37 34 <30

R07 65 <30 <30 <30

R08 65 <30 <30 <30

R09 65 <30 <30 <30

R10 65 <30 <30 <30

R11 65 <30 <30 <30

R12 65 <30 <30 <30

5.1.1.1 Assessment type

Given that the CNE assessment found that the proposal was unlikely to result in noise levels above NMLs at the
nearby receiver location; and that the project duration is greater than three weeks; the assessment method
detailed in Section 5.4.2 of the CNVG was applied.
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Notification requirements

Where noise levels greater than 30 dB(A) are predicted around a receiver location, notification is required to
advise the residents that some works may be audible during the proposal. Construction scenarios 03 (corridor
clearing) and 04 (bulk earthworks) were predicted to result in noise levels greater than 30 dB(A) within the
vicinity of receiver R06. As such, notification regarding the intended works and that they may occasionally be
audible at the premises would be necessary prior to commencement of construction.

Mitigation and management measures

Beyond the standard mitigation measures outlined in Appendix B of the CNVG, no additional measures were
assessed to be required except prior notification at receiver R06 of construction details and also that activities
may occasionally be audible at the premises during construction.

5.1.2 Construction vibration

Some vibration-intensive equipment may be used during the proposal including compaction equipment.
Relevant recommended safe setback distances to maintain building cosmetic and human comfort criteria for
these types of plant are reproduced below in Table 5-3.

Table 5-3 Recommended safe setback distances for relevant vibration-generating plant

Plant Rating / description Safe working distance (metres)

Cosmetic damage (BS7385-2:
1993)

Human response (DECC,
2006)

Vibratory Roller <50 kN (typically 1-2 tonne)
<100 kN (typically 2-4 tonne)
<200 kN (typically 4-6 tonne)
<300 kN (typically 7-13 tonne)
>300 kN (typically 13-18 tonne)
>300 kN (> 18 tonne)

5 metres
6 metres
12 metres
15 metres
20 metres
25 metres

15 m to 20 metres
20 metres
40 metres
100 metres
100 metres
100 metres

Considering these safe working setback distances and the distance to nearby structures and receivers (refer to
Table 3-1), vibration levels are not expected to exceed relevant criteria from Assessing Vibration: a technical
guideline, (DECC, February 2006) and the other relevant policies and guidelines for avoiding human comfort
and building impacts identified above in Section 4.1.2; and as such, vibration impacts are not expected to arise
during the proposal.

To provide guidance for avoiding vibration-related impacts at nearby utilities, peak particle velocities at different
setback distances from different sizes of vibratory rollers and operating settings (low and high amplitude) were
predicted using the methods detailed in British Standard BS 5228-2:2014 Code of practice for noise and
vibration control on construction and open sites (BS 5228-2:2014). This is presented below in Table 5-4, with
the lower value related to relating to operations in ‘low amplitude mode’ (i.e. lower vibratory setting for the drum)
and the higher value relevant to operations completed in ‘high amplitude mode’. It is noted that the values
predicted are conservative (ie have had a 95% confidence limit applied) and indicative only, and in reality would
depend on the particular vibratory roller used, how it is operated and the intervening ground conditions.

The smallest practicable plant resulting in vibration levels well within the criteria should preferably be selected
where feasible, to minimise any risk of damage. Where vibration levels for the selected plant are close to or
above the criteria, then a review and assessment should be undertaken and alternative plant or construction
techniques considered.  This review and assessment should also consider concurrent vibration monitoring and
inspection of the utility to ensure that no damage takes place where vibration levels are close to the criteria.
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Table 5-4 Guidance for avoiding vibration-related damage to surrounding utilities

Vibratory roller details DIN 4150-
3:1999-02
criteria

Peak particle velocity (ppv) mm/s at specified distance

Size Specifics 1 metre 2 metres 5 metres 10 metres 20 metres

Small 4 tonne, 0.8
metre drum
width

50 mm/s
(Masonry,
plastic)

80 mm/s

(Clay,
concrete,
reinforced
concrete, pre-
stressed
concrete,
metal)

100 mm/s

(Steel)

40 21 7 3 1

Medium 11 tonne, 2.1
metre drum
width

39 to 120 26 to 79 11 to 35 5 to 16 2 to 6

Large 19 tonne, 2.1
metre drum
width

50 to 152 33 to 100 15 to 44 7 to 20 3 to 8

5.1.3 Construction traffic

The Construction Road Traffic Noise Estimator component of the CNE was utilised to assess potential impacts
arising from construction traffic. Existing traffic inputs were added as below with volumes extrapolated from
observations made during attended monitoring at 3483 Golden Highway, Jerrys Plains NSW (approximately
eight kilometres to the east of the proposal) and additional traffic generated during construction was
conservatively estimated based on the anticipated workforce. Based on these inputs in was found that
additional noise arising from construction traffic would not result in changes of more than 2 dB(A) above existing
day and night time traffic noise levels at the nearest receiver (R06).
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Figure 5-1 Construction road traffic noise assessment

5.1.4 Operations

To determine whether noise levels are likely to increase at nearby receivers by 2 dB(A) or more as a result of
the proposal, an assessment was completed using the calculation method for road traffic noise presented in
Calculation of Road Traffic Noise (CoRTN), (UK Department of Transport, 1988). The CoRTN assessment
method considers several input variables including traffic flow, percentage heavy vehicles, traffic speed, road
gradient, propagation pathway from road source to receiver including, terrain barrier and shielding effects to
determine noise levels arising from road traffic at receivers.

At the nearest location where the proposal would result in the flow of traffic becoming closer to R06, the
separation distance is approximately 1200 metres. At this location the flow of traffic is proposed to move around
11 metres closer to R06. Using the slant distance correction (Cd) equation from the CoRTN method it was
determined that this change results in relative increases of well under 1 dB(A). This is mitigated further by the
fact that the road is in a cut relative to R06 at this location and so is also screened by intervening terrain.

Given these findings it was concluded that the proposal is unlikely to result in road noise levels increasing by
2.1 dB(A) or more relative to existing road operations at surrounding receivers, and that no specific operational
mitigation measures would be necessary.

Maximum noise level review

In general, it is expected that the new DGA pavement would reduce noise levels associated with tyre and road
interactions for light vehicles. Further, the proposal is intended to improve the flow of traffic over Winery Hill
such that the frequency of some maximum noise events (ie deceleration and braking) from light vehicles vehicle
would be reduced, though the frequency of maximum noise events from heavy vehicles is expected to remain
largely the same.
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6. Safeguards and Management Measures
6.1 Construction noise

The construction noise assessment has predicted a low risk of impact and identified that the only additional
measure required beyond the standard measures detailed in Appendix B of the CNVG would be prior
notification of construction details and that activities may occasionally be audible at receiver R06. Applicable
standard measures from the CNVG have been reproduced below in Appendix C.

6.2 Construction vibration and operational road noise

The assessments of construction vibration and operational road noise has found that the risk of impact at
surrounding receivers is low. As such, no specific mitigation additional measures are proposed, baring
limitations and management during the use of vibratory compaction equipment near underground services as
presented in Section 5.1.2. If vibration-intensive plant and equipment change from that which has been
assessed, a review should be undertaken prior to commencing work.
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7. Conclusion
Jacobs has completed a noise and vibration assessment to support an REF being prepared for a Roads and
Maritime proposal to widen about 1.7 kilometres of the Golden Highway (HW27) extending through Denman
Gap from 4.7 kilometres west of Saddlers Creek Bridge to about 1.2 kilometres east of Duggans Road, at
Ogilvies Hill. This work is being undertaken to improve safety and better manage traffic.

Regarding construction noise, an assessment has been undertaken as per guidance presented in the CNVG
which identified impacts are not likely to occur at the single nearby residential receiver residence. Prior
notification is recommended at the nearest receiver (R06), in addition to standard measures for noise control
outlined in Appendix B of the CNVG.

With respect to vibration generated during construction, setback distances for maintaining human comfort and
preventing building cosmetic damage for relevant plant were compared against distances to surrounding
structures and receivers. This method concluded that impacts are unlikely as a result of the works.
Recommendations are provided should vibratory compaction equipment be required to be used within close
proximity of buried services.

The CNE road traffic noise tool has been used to quantitatively evaluate that additional noise generated from
construction-related traffic movements would be negligible and below the 2 dB(A) assessment criterion.

Changes in operational noise arising from the proposal have been evaluated at the nearest receivers using the
CoRTN methodology. Increases of less than 1 dB(A) are predicted as a result of the small changes in traffic
flows relative to existing operations, well under the 2 dB(A) assessment criterion.
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Appendix A. Attended noise monitoring records
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Subject Attended Noise Monitoring Results – Appendix A 

Copies to Tina Donovan 

 

Location: R06 

Date, Time: Day, 30th Nov 2016 19:23-19:38 

Results: 

Leq dB(A) L90 dB(A) Lmax dB(A) 

41.7 37.9 57.8 

Notes: 

- Birds at 47 dB(A) 

- EB LV at 41 dB(A) 

- WB LV at 41 dB(A) 

- WB HV at up to 51 dB(A) 

- 38 dB(A) during low, wind traffic conditions (limited by birds, crickets). 

- 22 degrees Celsius, average wind speed 0.5-1 m/s  

 

Date, Time: Evening, 30th Nov 2016 22:14-22:29 

Results: 

Leq dB(A) L90 dB(A) Lmax dB(A) 

64.0 34.1 85.2 

Notes: 

- Constant, intermittent dog barking (Lmax result of dog barks) 

- Vehicles along Golden Highway at 51 dB(A) 

- Crickets limiting background to around 33-35 dB(A) 

- Occasional Horse noises at 54 dB(A) 

- 21 degrees Celsius, average wind speed 2 m/s  
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Location: R02 

Date, Time: Evening, 30th Nov 2016 18:37-18:52 

Results: 

Leq dB(A) L90 dB(A) Lmax dB(A) 

40.9 38.0 58.2 

Notes: 

- Birds at 45 dB(A) 

- WB HV up to 48 dB(A) 

- Rooster at 58 dB(A) 

- Outdoor sunroom covers banging against frame in wind up to 51 dB(A) 

- 22 Degrees Celsius, average wind speed around 2 m/s. 

 

Date, Time: Evening, 30th Nov 2016 21:40-21:55 

Results: 

Leq dB(A) L90 dB(A) Lmax dB(A) 

46.8 41.1 63.6 

Notes: 

- Wind through trees and over landscape dominant noise source 

- Outdoor sunroom covers banging against frame in wind up to 57 dB(A) 

- Frogs at 42 dB(A) 

- Crickets at around 40 dB(A) 

- 22 Degrees Celsius, average wind speed around 3-5 m/s. 

 

Date, Time: Evening, 1st Dec 2016 00:39-00:54 

Results: 

Leq dB(A) L90 dB(A) Lmax dB(A) 

39.5 33.8 55.5 

Notes: 

- Frogs at 42 dB(A) 

- Crickets at around 33 dB(A) and wind shear noise limiting background noise level 

- 15 Degrees Celsius, average wind speed around 0.5 m/s. 
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Appendix B. Unattended monitoring time series plots (no low
pass filtering)

Location N01 (Receiver 02)
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Location N02 (Receiver R06)
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Appendix C. CNVG Standard management measures
Standard measures

Action required Applies to Details

Management measures

Implementation of any
project specific mitigation
measures required.

Airborne noise Implementation of any project specific mitigation measures
required.

Implement community
consultation measures

Long term projects (greater than 6
weeks)

Airborne noise.

Ground-borne noise & vibration.

Periodic notification (monthly letterbox drop or equivalent) detailing
proposed dates, alternative dates for wet weather and hourly
activity plan for night works.

website

Project Infoline

Construction Response Line

email distribution list

Community Based Forums (if required by approval conditions).

Short term projects (6 weeks or less)
including scheduled maintenance

Airborne noise.

Ground-borne noise & vibration

Notification within 4 weeks prior to works detailing proposed dates,
alternative dates for wet weather and hourly activity plan for night
works.

website

Project Infoline

Construction Response Line

email distribution list

Community Based Forums (if required by approval conditions).

Site inductions Airborne noise

Ground-borne noise & vibration

All employees, contractors and subcontractors are to receive an
environmental induction. The induction must at least include:

· all project specific and relevant standard noise and vibration
mitigation measures

· relevant licence and approval conditions

· permissible hours of work

· any limitations on high noise generating activities

· location of nearest sensitive receivers

· construction employee parking areas

· designated loading/unloading areas and procedures

· site opening/closing times (including deliveries)

· environmental incident procedures.

Behavioural practices Airborne noise No swearing or unnecessary shouting or loud stereos/radios on
site.

No dropping of materials from height, throwing of metal items and
slamming of doors.

Verification Airborne noise

Ground-borne noise & vibration

Where specified under Appendix C of the CNVG a noise
verification program is to be carried out for the duration of the
works in accordance with the Construction Noise and Vibration
Management Plan and any approval and licence conditions.
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Action required Applies to Details

Attended vibration
measurements

Ground-borne vibration Where required attended vibration measurements should be
undertaken at the commencement of vibration generating activities
to confirm that vibration levels are within the acceptable range to
prevent cosmetic building damage.

Update Construction
Environmental
Management Plans

Airborne noise

Ground-borne noise & vibration

The CEMP must be regularly updated to account for changes in
noise and vibration management issues and strategies.

Building condition surveys Vibration

Blasting

Undertake building dilapidation surveys on all buildings located
within the buffer zone prior to commencement of activities with the
potential to cause property damage

Source controls

Construction hours and
scheduling

Airborne noise

Ground-borne noise & vibration

Where feasible and reasonable, construction should be carried out
during the standard daytime working hours.  Work generating high
noise and/or vibration levels should be scheduled during less
sensitive time periods.

Construction respite
period

Airborne noise

Ground-borne noise & vibration

As a guide high noise and vibration generating activities near
receivers should be carried out in continuous blocks that do not
exceed 3 hours each, with a minimum respite period of one hour
between each block. The duration of each block of work and
respite should be flexible to accommodate the usage and amenity
at nearby receivers.

Unless negotiated with the community with consultation
documented and approved by RMS project manager or permitted
under the license there should be no more than:
· 2 consecutive evenings or nights per week; and

· 3 evenings or nights per week; and

· 6 evenings or nights per month.

For night work these periods of work should be separated by not
less than one week.

Equipment selection Airborne noise

Ground-borne noise & vibration

Use quieter and less vibration emitting construction methods where
feasible and reasonable.

For example, when piling is required, bored piles rather than
impact-driven piles will minimise noise and vibration impacts.
Similarly, diaphragm wall construction techniques, in lieu of sheet
piling, will have significant noise and vibration benefits.

Ensure plant including the silencer is well maintained.

Plant noise levels Airborne noise The noise levels of plant and equipment must have operating
Sound Power or Sound Pressure Levels compliant with the criteria
in Appendix H of the CNVG.

Implement a noise monitoring audit program to ensure equipment
remains within the more stringent of the manufacturers
specifications or Appendix H of the CNVG.

Rental plant and
equipment

Airborne noise The noise levels of plant and equipment items are to be considered
in rental decisions and in any case cannot be used on site unless
compliant with the criteria in Table 2 of the CNVG.

Use and siting of plant Airborne noise The offset distance between noisy plant and adjacent sensitive
receivers is to be maximised.
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Action required Applies to Details

Plant used intermittently to be throttled down or shut down.

Noise-emitting plant to be directed away from sensitive receivers.

Only have necessary equipment on site.

Plan worksites and
activities to minimise
noise and vibration

Airborne noise

Ground-borne vibration

Locate compounds away from sensitive receivers and discourage
access from local roads.

Plan traffic flow, parking and loading/unloading areas to minimise
reversing movements within the site.

Where additional activities or plant may only result in a marginal
noise increase and speed up works, consider limiting duration of
impact by concentrating noisy activities at one location and move to
another as quickly as possible.

Very noise activities should be scheduled for normal working hours.
If the work cannot be undertaken during the day, it should be
completed before 11:00pm.

Where practicable, work should be scheduled to avoid major
student examination periods when students are studying for
examinations such as before or during Higher School Certificate
and at the end of higher education semesters.

If programmed night work is postponed the work should be re-
programmed and the approaches in this guideline apply again.

Reduced equipment
power

Airborne noise

Ground-borne vibration

Use only the necessary size and power

Non-tonal and ambient
sensitive reversing alarms

Airborne noise Non-tonal reversing beepers (or an equivalent mechanism) must
be fitted and used on all construction vehicles and mobile plant
regularly used on site and for any out of hours work.

Consider the use of ambient sensitive alarms that adjust output
relative to the ambient noise level.

Minimise disturbance
arising from delivery of
goods to construction
sites

Airborne noise Loading and unloading of materials/deliveries is to occur as far as
possible from sensitive receivers.

Select site access points and roads as far as possible away from
sensitive receivers.

Dedicated loading/unloading areas to be shielded if close to
sensitive receivers.

Delivery vehicles to be fitted with straps rather than chains for
unloading, wherever possible.

Avoid or minimise these out of hours movements where possible.

Blasting regime Airborne noise

Ground-borne vibration
The noise and vibration impacts of blasting operations can be
minimised by:
· Choosing the appropriate blast charge configurations

· Ensuring appropriate blast-hole preparation

· Optimising blast design, location, orientation and spacing

· Selecting appropriate blast times, and

· Utilising knowledge of prevailing meteorological conditions.

AS 2187.2 Explosives-Storage, transport and use, Part 2: Use of
Explosives provides more detailed advice on ground vibration and
airblast overpressure impact minimisation options.
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Action required Applies to Details

Engine compression
brakes

Construction vehicles Limit the use of engine compression brakes at night and in
residential areas.

Ensure vehicles are fitted with a maintained Original Equipment
Manufacturer exhaust silencer or a silencer that complies with the
National Transport Commissions ‘In-service test procedure’ and
standard.

Path controls

Shield stationary noise
sources such as pumps,
compressors, fans etc

Airborne noise Stationary noise sources should be enclosed or shielded whilst
ensuring that the occupational health and safety of workers is
maintained.  Appendix F of AS 2436: 1981 lists materials suitable
for shielding.

Shield sensitive receivers
from noisy activities.

Airborne noise Use structures to shield residential receivers from noise such as
site shed placement; earth bunds; fencing; erection of operational
stage noise barriers (where practicable) and consideration of site
topography when situating plant.

Receptor controls

Structural surveys and

vibration monitoring

Ground-borne vibration Pre-construction surveys of the structural integrity of vibration
sensitive buildings may be warranted.

At locations where there are high-risk receptors, vibration
monitoring should be conducted during the activities causing
vibration.
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1. Introduction 
 

1.1 Purpose of this report 

This report provides an urban design, landscape character and visual impact 
assessment of the Roads and Maritime Services’ proposed upgrade of the 
Golden Highway (HW27) at Ogilvies Hill, between Jerrys Plains and Denman (the 
proposal). 

This proposal is approximately six kilometres (km) east of Denman within the 
Muswellbrook local government area (LGA).  The Golden Highway carries 
substantial freight volumes servicing the surrounding mining and agricultural 
industries. The proposal will address sections of the Golden Highway that are 
currently single carriageway with narrow shoulders and hazardous clear zones. 
Limited overtaking opportunities in combination with a steep roadway mean 
heavy vehicles travel slowly, which impacts on average travel speeds and 
decreases productivity of the route.  

The assessment forms part of the requirements for a Review of Environmental 
Factors (REF) under Part 5 of the NSW Environmental Planning and Assessment 
Act, 1979. The need for, and requirements of, the impact assessment is 
established by the Environmental Impact Assessment Practice Note: Guidelines 
for Landscape Character and Visual Impact Assessment (EIA No. 4 Guidelines, 
March 2013, Roads and Maritime Services). 

1.2 Report format 

The principal tasks of the assessment process are set-out in the report’s format:  

 Define the methodology for the assessment (Section 2.0) 
 Establish baseline conditions and describe the context of the site, 

including the landscape character, visual environment and site visibility 
(Section 3.0) 

 Describe the main changes associated with the Proposal (Section 4.0) 
 Assess the likely effects to landscape character and surrounding views 

(Section 5.0) 
 Describe design and mitigation measures that have been, and would 

be, incorporated into the design to improve the outcome (Section 6.0) 
 Findings and conclusion (Section 7.0).  
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2. Assessment methodology  
 

This assessment in this report is consistent with the RMS guideline described below, 
with the level of detail commensurate with the scale and project type. 

2.1 General 

The EIA No.4 Guidelines describe landscape character assessment and visual 
impact assessment as follows: 

“Landscape character and visual assessment are equally important. 
Landscape character assessment helps determine the overall impact 
of a project on an area’s character and sense of place. Visual impact 
assessment helps define the day to day visual effects of a project on 
people’s views.  

This dual assessment helps differentiate options, improve route 
alignment decisions and improve design outcomes. 

Landscape character assessment sums up an area’s sense of place 
including all built, natural and cultural aspects, covering towns, 
countryside and all shades between. Visual assessment addresses 
people’s views of an area from their homes or other places of value in 
the community.” 

The determination of landscape character and visual impacts are based on the 
combination of two criteria – the sensitivity and the magnitude, defined by RMS 
(2013) as: 

 Sensitivity - The sensitivity of a landscape character zone or view and its 
capacity to absorb change. In the case of visual impact this also relates to 
the type of viewer and number of viewers.  

 Magnitude - The measurement of the scale, form and character of a 
development proposal when compared to the existing condition. In the 
case of visual assessment this also relates to how far the proposal is from 
the viewer.  

The combination of sensitivity and magnitude provide the rating of the level of 
impact (refer Figure 2-1 for the grading matrix). 

 

TABLE 2-1: IMPACT LEVELS (MATRIX OF SENSITIVITY & MAGNITUDE) 
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2.2 Landscape character assessment  

Landscape character is defined by RMS as:  

“The combined quality of built, natural and cultural aspects that make up an 
area and provide its unique sense of place.”  

According to the guideline the landscape character assessment should have the 
following components:  

 Define landscape character – identify the main landscape character 
types and physical characteristics 

 Sensitivity of the areas landscape character - a discussion of sensitivity of 
the landscape character, i.e. the inherent capability of the area to absorb 
change caused by the proposal, and the rationale for the rating of 
sensitivity given.  

 Landscape character impact - impacts should be based on both the 
sensitivity of the character zone and magnitude of the proposal in that 
zone. 

2.3 Visual impact assessment 

This involves three main components:  

 Visibility of the proposal – identification of the general area that the 
proposal will be visible from should be generally defined. 

 Identification of key viewpoints - a schedule of representative viewpoints 
within reasonable distance of the project and within the visual catchment 
should be developed. The viewpoints should be rated as to their sensitivity 
to change by the proposal. 

 Assessment of visual impact - The impact of the proposal on each 
viewpoint or group of viewpoints should be assessed. Impacts should be 
based on a composite of the sensitivity of the view and magnitude of the 
proposal in that view. 
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3. Site context 
 

3.1 General 

The 1.7 km highway section of the Golden Highway is located between Jerrys Plains 
and Denman which takes in the local range and ridgeline known as Denman Gap. 
The ridgeline forms a local landscape feature with its slopes and denser vegetation 
contrasting with the surrounding more open rural plains. Denman Gap acts as a 
notable threshold for highway travellers, marking the journey over the ridge.  There 
are no nearby houses from where views are possible. From this local highpoint the 
landform falls way to broad flatter areas to the north and south. 

The Golden Highway is the main road that connects the upper Hunter Valley with 
regional areas of NSW to the west such as Dubbo and Mudgee. The closest 
settlement is Denman some 6km to the north-west.  Denman Road, which intersects 
with the Golden Highway just before Denman, also provides an alternative access 
to the large town of Muswellbrook.  

Figure 3-1 illustrates the site location and context. 

3.2 Landform 

The topography of the Ogilvies Hill upgrade section is dictated by a prominent 
north-south trending ridgeline running from Ogilvies Hill to the north to Spur Hill in 
the south.  Reduced levels in the vicinity of the Ogilvies Hill upgrade alignment 
range from approximately 250 m Australian Height Datum (AHD) at the top of the 
ridgeline, to 160 m AHD away from the ridgeline at the eastern end of the upgrade 
section.  This means that overall the top of the ridge is some 150m above the 
surrounding plain. 

Moderate to steep slopes exist at the flanks of the ridgeline, with steeper grades 
and existing rock cuttings on the Golden Highway as the alignment traverses the 
ridgeline.  Drainage is to the east and west away from the ridgeline within a series 
of minor gullies and depressions. The landform rises above the broad, flatter valley 
areas to the north and south. 

3.3 Vegetation 

A separate Biodiversity Report has been prepared for the proposal (Jacobs, 2016), 
with this section providing a brief summary of the findings in terms of vegetation. 
The study area is located in the Sydney Basin bioregion and within the Hunter-
Central Rivers Catchment Management Area (CMA) in the Hunter sub-region.  

There are approximately seven (7) hectares of native vegetation within the study 
area in varying in condition from poor to moderate. There are no large, undisturbed 
patches and most are less than one (1) hectare in size. The proposal would remove 
about 5.13 hectares of native vegetation of which up to 4.96 hectares comprises 
of two overlapping endangered ecological communities (EEC)including: 

 3.46 hectares of Hunter Valley Footslopes Slaty Gum Woodland listed as 
endangered under the Biodiversity Conservation Act 2016  

 4.96 hectares of Central Hunter Valley eucalypt forest and woodland listed 
critically endangered under the Environment Protection and Biodiversity 
Conservation Act 1999. 
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FIGURE 3‐1:  SITE LOCATION AND CONTEXT 
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The project would result in a range of direct and indirect impacts to biodiversity 
and these impacts would add to a range of cumulative impacts to vegetation, 
species and habitat within the region. A range of mitigation measures will be 
applied during the construction and operational phases of the project to reduce 
the direct and indirect impacts.  

Standard Roads and Maritime biodiversity guidelines and procedures identify a 
range of mitigation measures to be applied, for example managing the 
vegetation clearing process, re-establishment of native vegetation at the end of a 
project, weed management, provision of supplementary fauna habitat (such as 
nest boxes for appropriate species), and installation of erosion and sediment 
controls as appropriate. 

A Biodiversity Offset Strategy would be required to compensate for the removal of 
the vegetation associated with the two endangered ecological communities.  

3.4 Hydrology 

The Proposal lies within the catchment area of the Upper Hunter. The Hunter is the 
largest coastal catchment in NSW, with an area of about 21,500 square kilometres. 
Elevations across the catchment vary from over 1,500 m in the high mountain 
ranges north of the catchment, to less than 50 m on the floodplains of the lower 
valley. The largest tributary of the Hunter is the Goulburn River which joins the Hunter 
River approximately 10 km to the west of the study area. The Hunter River flows to 
the west and then around the south of the study area. As the Ogilvies Hill study 
area is largely located on an elevated area, there is no aquatic habitat present, 
with the Hunter River over four km from the proposal. A number of unnamed 
ephemeral tributaries of the Hunter River cross the Golden Highway at Ogilvies Hill. 

3.5 Archaeological considerations  

An Archaeological Survey was undertaken as part of the environmental 
assessment (Jacobs, 2017). It was found that the study area contains evidence of 
past Aboriginal occupation and behaviour in the form of artefact scatters, and 
isolated artefacts. 

It has been determined that the proposal will impact upon three Aboriginal 
heritage sites (Ogilvies Hill 7, 8 and 9) which are situated within the works footprint. 
A further site (Ogilvies Hill 6) is located close to the proposed works footprint and 
will also need appropriate management. 

Roads and Maritime have undertaken a number of measures to mitigate impacts 
to Aboriginal cultural heritage. These measures principally involved the redesign of 
proposed ancillary areas, the location of geotechnical boreholes and redesign of 
associated tracks. 

3.6 Landscape character 

The existing landscape character of the site reflects its mostly undeveloped nature, 
with it comprising a local range that is well-vegetated with native trees and has 
steep sides. The range sits within and above a wider, flat rural landscape that has 
been extensively cleared of trees, and supports mostly cattle grazing and some 
crops. The main vegetation in this rural landscape is confined to watercourses. The 
landholdings are large with houses usually set well back from the Golden Highway 
and being few.  

The surrounding range and area known locally as Denman Gap acts as a local 
landscape landmark that rises above the nearest plain and one that can be seen 
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by motorists for some distance when approaching from both sides. When 
descending on either side its elevated landform provides opportunities for wide 
views over the surrounding rural landscape and towards other vegetated covered 
ranges to the south (Martindale Range and Doyles Range) and north (Mount 
Dangar).  

Images of the typical landscape character are provided as Figures 3-1 and 3-2. 
The impact to landscape character is described in Section 5-1. Due to the similar 
landscape character type, and the limited area affected by the Project, the 
Project area has been assessed as a single landscape character zone. 

3.7 General visibility 

The visibility of this section of the Golden Highway is relatively limited due primarily 
to the combination of landform and vegetation which largely serve to screen views 
of it from a wider area. Although the low range on which it is situated is elevated 
above the surrounding rural plain, when approaching from either side of the hill 
there are limited opportunities for views of the road except when in quite close 
proximity. When travelling from the east towards the ridge, short sections of the 
lighter colour of the road can be seen between gaps in the vegetation (refer Figure 
3-1), yet the cutting at the apex is not noticeably evident. When travelling from the 
west there are no distance views of the existing highway until quite close, as the 
winding road and taller vegetation block views.  

Both from the east and west the range is visually dominant, however, so there is 
potential for visibility of any proposed changes to the highway to increase views of 
it. The impact to visibility and key viewpoints are described in Section 5-2. 

 
FIGURE 3-2: VIEW TOWARDS RANGE AND DENMAN GAP FROM EASTERN SIDE, SHOWING EXISTING HIGHWAY UP HILL 

QUITE CONCEALED 
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FIGURE 3-3: VIEW TOWARDS DENMAN GAP FROM WESTERN SIDE, ILLUSTRATING LOW VISIBILITY OF HIGHWAY SECTION 
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4. Proposal description 
 

4.1 General 

The Project involves the upgrade of a 1.7 km section of the Golden Highway 
between Jerrys Plains and Denman (the Project).  The construction of the Proposal 
would take about 18 months to complete.  

The objective of the Project is to improve road safety and improve freight 
efficiency. the proposal includes: 

 Widening of the existing road formation to accommodate a sealed road 
surface providing 3.5 metre (m) lanes with 2m sealed shoulders, including 
necessary earthworks and road pavement 

 Provision of an overtaking lane in each direction 
 Improvements at properties accesses  
 Drainage improvements  
 Installation of furniture such as road signage and safety barriers 
 Stabilisation of batters (embankments) which have been disturbed 
 Relocation of utilities 
 Property acquisitions where required 
 Three temporary construction ancillary facilities, including construction 

compounds, stockpiles sites and erosion and sedimentation measures. 
The proposal details are shown on Figure 1-2 of the REF and the details plans and 
typical sections of the Proposal are included as appendices to the REF. 
Four temporary construction ancillary facilities (including the existing Roads and 
Maritime stockpile area) would be required for the construction of the proposal.  

4.2 Effect on vegetation and proposed landscape works 

Vegetation removal 

There would be some native vegetation removed in certain places to allow for 
construction of the Proposal. Clearing would include endemic (locally-native) 
species and introduced species that are weeds.  

Proposed landscape works 

A detailed Landscape Plan would be prepared as part of the construction 
documentation. This would indicate stabilising all new cuttings and fill 
embankments with vegetation where appropriate. Recomendations to guide that 
component are provided in Section 6-2. 
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5. Impact assessment 
 

The impact assessment addresses the two main types of impact, that being:  

 Impact to landscape character of the site and surrounding area 

 Impact to the surrounding viewpoints (visual impact), both public and 
private. 

Figure 5-1 illustrates key considerations and recommendations for the Project. 

 
5.1 Impact to landscape character  

The landscape character impact assessment considers the relationship between 
‘landscape character sensitivity’ and ‘magnitude of change’, to indicate the 
overall level of likely impact. 

The existing landscape character has been described previously in Section 3-6, 
where photographs have also been provided. Due to the combination of the 
steep, mostly vegetated landform of the range, as well as its contrast to the 
surrounding flat rural plain, the landscape character has been assessed as having 
a relatively moderate sensitivity to change. 

The main change to the landscape character would be: 

 The widening of the existing road to provide the new overtaking lanes 
would mostly occur along the northern side, with the extent of disturbance 
up to a maximum width of approximately 50m near Denman Gap 

 On the eastern side of Denman Gap the most widespread landform 
change would be due to fill embankments, with the largest approximately 
340m long and up to approximately 25m wide, and some 12.5m high, 
constructed on the lower northern side leading up to Denman Gap 

 Construction of a cutting up to approximately 10m high near the top of 
Denman Gap 

 On the western side of Denman Gap there would be less change, with it 
mostly restricted to a fill embankment a maximum of approximately 15m 
wide, and some 7.5m high, along the northern side 

 Removal of trees in areas affected by the road widening, although such 
areas have been relatively limited due to the location of the works. 

The extent of these changes associated with the Project would result in a moderate 
magnitude of change immediately following the tree removal, with a low 
magnitude of change in the longer term once proposed landscape rehabilitation 
occurs.  

Based on the relationship between the sensitivity of the landscape character 
(moderate), and the magnitude of change (moderate in short term, low in longer 
term), the overall impact level is assessed as being moderate in the short term and 
moderate-low in the long term. 
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5.2 Visibility and effect on key viewpoints 

Due to the nature of the surrounding land use being predominantly farmland, there 
are few permanent receptors in the vicinity of the Proposal. Sensitive viewpoints 
from where the Proposal would be potentially seen are quite limited and 
comprised of those available from the Golden highway when travelling in each 
direction. There are no nearby houses from where there would be any change to 
existing views once constructed, with the only close house (refer Figure 5-1) being 
blocked from views of the Project by existing vegetation within the property.  

5.2.1 Views from the Golden Highway 

Due to the public nature of views from the Golden Highway, and it being a major 
regional road, viewpoints from the highway have a moderate visual sensitivity. 

5.2.2 Impact to viewpoints on eastern side of range and Denman Gap 

The change to views seen from the highway would vary depending on which 
direction the motorist is travelling. Currently when travelling up the hill the views are 
quite close and enclosed, with the highway curving up and around the hill and the 
nearby vegetation and landform preventing views over the ridge and of the 
existing cutting until almost reaching that highpoint (refer Figure 5-2).  The existing 
roadway is visually quite steep and narrow, with low vegetation and some groups 
of trees along both sides.  

 
FIGURE 5-2: VIEW NEAR EASTERN END OF PROJECT, TRAVELLING UP RIDGE 

The main visual change seen by motorists travelling west on the Golden Highway 
would be the removal of trees alongside the road that are located where the works 
are to occur, as well as the lane widening and the cutting near the ridge apex. Fill 
embankments would be partially hidden from view due the higher level of the 
road, with the proposed vegetation changes (i.e. removal and then re-
establishment) the main visual evidence of the fill. The combination of these 
changes would be a wider road pavement and a visually wider and higher cutting, 
with these changes becoming less obvious over time as planned landscape works 
are established. 

The changes would mean that when travelling up the hill the existing enclosed 
views would become more open due to the road widening and tree removal. The 
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removal of existing trees on the northern side of the first large bend would mean 
that longer views would become possible up the hill.  

Currently when travelling east down the hill there are attractive, panoramic views 
over the rural plain, yet these views are not possible until on the lower part as other 
potential viewpoints higher up are blocked by trees. Therefore, the most 
noticeable change would be seen by motorists as they descend down the hill due 
to previously unavailable regional views becoming available, with this outcome 
seen as a positive one in terms of driver experience, and one that has been 
recommended to be retained. 

 
FIGURE 5-3: EXISTING VIEW WHEN TRAVELLING EAST DOWN RIDGE (REGIONAL VIEWS BLOCKED BY TREES) 

The view of the larger new cutting on the northern side would be similar when 
travelling both south and north, with the cutting clearly seen from the highway.  
Current plans are to stabilise this cutting with a low vegetation cover of endemic 
plant species. 

Overall, the magnitude of visual change would be moderate in short term (when 
vegetation first removed and cutting formed), decreasing to low in the longer term 
as revegetation works establish. 

Visual impact to viewpoints on eastern side of range and Denman Gap  

Based on the relationship between the visual sensitivity of viewpoints from the 
Golden Highway (moderate), and the magnitude of visual change (moderate in 
short term, low in the longer term), the overall impact level is assessed as being 
moderate in the short term and moderate-low in the longer term (i.e. when 
revegetation works are established). 

5.2.3 Impact to viewpoints on western side of range 

The roadway would be widened along the eastern side of the highway with a low 
fill embankment up to 13m wide (and some 6.5m high) constructed along the 
majority of the northern side on the western side of Denman Gap. This would 
incorporate an area that already has a low embankment which is mostly covered 
with low native vegetation with few large trees.  

Currently there are regional views possible towards the town of Denman when just 
on the western side of Denman Gap as motorists are descending down the hill 
(refer Figure 5-5), with the town lights seen in the distance at night. The required 
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removal of trees along the northern side during construction would not open up 
these views any further, however, and as such the revegetation of the fill 
embankment with new trees is recommended.  

 
FIGURE 5-4: VIEW OF HIGHWAY TRAVELLING DOWN WESTERN SIDE (SOME VEGETATION ON RIGHT SIDE WOULD BE 

REMOVED 

The change to views seen by motorists travelling along the highway on the western 
side would be similar in each direction. Initially the construction of the fill 
embankment and wider expanse of highway, and the associated vegetation 
clearing on the northern side would be noticed, however, this change would be 
relatively minor as most of the vegetation is low with limited large trees affected 
(refer Figure 5-3). 

 

 
FIGURE 5-5: EXISTING GLIMPSES OF DENMAN IN DISTANCE WHEN DESCENDING WESTERN SIDE 

Based on the relationship between the visual sensitivity of viewpoints from the 
Golden Highway (moderate), and the magnitude of visual change (moderate in 
short term, low in the longer term), the overall impact level is assessed as being 
moderate in the short term and moderate-low in the longer term (i.e. when 
revegetation works are established. 
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5.3 Construction impacts 

To allow for construction to occur there would be temporary works required such 
as traffic diversions, portable light towers and temporary traffic control measures. 
Three temporary construction ancillary facilities, including construction 
compounds, stockpiles sites and erosion and sedimentation measures would be 
established, with the locations selected due to the minimal effect on any existing 
vegetation and suitable landform. Construction impacts would be temporary and 
not have a long term landscape character or visual impact, with minimal 
vegetation affected. 

There may be some views of a proposed ancillary site from one house (house 
identified in Figure 5-1), yet this change would be of a temporary nature. 
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6. Design outcome and further 
recommended measures 

 
6.1 Positive visual attributes of Proposal 

The Proposal incorporates a number of measures designed to mitigate potential 
landscape character and visual impacts and consider opportunities:  
 Selection of an alignment that minimises loss of native vegetation overall, 

and as a result a relatively low extent of vegetation would be affected  
 The absence of any nearby houses that would have close views of the 

Project 
 Plans to revegetate disturbed areas with native vegetation where possible, 

including over fill embankments. 
 Increased availability for attractive regional views whilst travelling east and 

descending the range, an opportunity that is presently limited by existing 
vegetation presently and would enhance the motorist experience without 
detracting from the value of the landscape character. 

6.2 Landscape Character and Visual Impact Mitigation Strategy  

Detailed landscape plans and specifications would be prepared as part of the 
detailed design stage, and Roads and Maritime Services would liaise with the local 
Council in regard to any offset planting for removed vegetation as required by 
Transport for NSW’s (TfNSW’s) Offset Planting Guideline (TfNSW, 2013).  

The following recomendations would underpin the design approach (as illustrated 
in Figure 5-1): 

Cutting treatments 

The most appropriate landscape treatment for cuttings is influenced by the 
geology of the cutting material. If the cutting is largely rock, there is likely to be 
little opportunity, or need, to establish planting. Where the cutting is dominated 
by earth, as appears to be the case for this section of highway, then the cutting 
would be stabilised through the establishment of low vegetation which would also 
increase biodiversity values and visual amenity.  

It is understood that there are no current plans to use shotcrete, however, should 
shotcrete be considered for the main cutting then the relevant Roads and 
Maritime Services’ shotcrete guidelines (RMS, 2016) would be consulted.  

Retaining opportunities for clear views 

The removal of some trees on the eastern downhill section, on the northern side 
would be an opportunity to open-up existing regional views to a far wider 
panoramic area and as such this area would be kept clear of trees, yet still 
stabilised with low vegetation. 
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Plant selection 

The choice of plant species would be to provide a solution that meets both 
stabilisation (for erosion and sedimentation control) and biodiversity outcomes. 
Where alongside existing native vegetation, all landscape planting and 
revegetation would use plants that are locally-native (endemic) to the site and 
surroundings, yet where adjacent to pasture it is likely to be more practical to use 
similar grass species. The Biodiversity Assessment Report (Jacobs, 2016) for the 
Proposal would be used as a reference for where plant species would naturally 
occur, and as far as possible the natural relationship between species and 
location should be implemented when planting. 

6.3 Construction phase 

Mitigation measures during the construction period would include: 

 Retention and protection of existing trees to be retained  
 Avoidance of temporary light spill beyond the construction site where 

temporary lighting is required 
 Rehabilitation of disturbed areas. 

6.4 Operation phase 

Mitigation measures during ongoing operations would include ongoing 
maintenance, repair and replacement of any damaged built elements or failed 
vegetation. 
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7. Findings & conclusion 
 

This report provides a landscape and visual impact assessment of the Roads and 
Maritime Services’ proposed upgrade of the Golden Highway (HW27) at Ogilvies 
Hill, between Jerrys Plains and Denman. The aim of the Proposal is to provide 
overtaking lanes to improve road safety and freight efficiency. 

Main landscape and visual changes 

The main landscape and visual changes would be:  

 The widening of the existing road to provide the new overtaking lanes 
would mostly occur along the northern side, with the extent of 
disturbance up to a maximum width of approximately 50m near 
Denman Gap 

 On the eastern side of Denman Gap the most widespread landform 
change would be due to fill embankments, with the largest 
approximately 340m long and up to approximately 25m wide, and 
some 12.5m high, constructed on the lower northern side leading up to 
Denman Gap 

 Construction of a cutting up to approximately 10m high near the top 
of Denman Gap 

 On the western side of Denman Gap there would be less landscape 
change, with it mostly restricted to a fill embankment a maximum of 
approximately 15m wide, and some 7.5m high, along the northern side 

 Removal of trees in areas affected by the road widening, although 
such areas have been relatively limited due to the location of the 
works. 

Summary of assessed impact 

The impact assessment addresses the two main types of impact, that being:  

 Impact to landscape character of the site and surrounding area 

 Impact to surrounding viewpoints (visual impact), both public and 
private. 

The extent of the changes would result in a moderate impact to landscape 
character in the short term (i.e. immediately following tree removal), with a 
moderate-low impact in the longer term once proposed landscape 
rehabilitation occurs.  

The greatest visual impact to viewpoints would be to those from the Golden 
Highway, due mainly to the loss of trees and the widening of the cutting at 
Denman Gap. However, the overall the impact is concluded to be limited to 
moderate in the short term, lessening to moderate-low in the longer term (i.e. 
when revegetation works are established). There would be no effect on views 
from private houses apart from possibly one house during construction, which is 
located some 700m away with some trees in-between. 

Construction impacts would be temporary and not have a long term visual 
impact, with no or very limited vegetation affected. 
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Landscape Character and Visual Impact Mitigation Strategy  

The Proposal incorporates a number of measures designed to mitigate potential 
landscape character and visual impacts and consider opportunities:  

 Selection of an alignment that minimises loss of native vegetation 
overall, and as a result a relatively low extent of vegetation would be 
affected.  

 Rehabilitation of disturbed areas with native vegetation where suitable 
and possible. 

 Increased availability for attractive regional views whilst travelling east 
and descending the range, an opportunity that is presently limited by 
existing vegetation presently and would enhance the motorist 
experience without detracting from the value of the landscape 
character. 

A detailed Landscape Plan would be prepared as part of the detailed design 
stage, and the following recommendations are made for that stage: 

1) Cutting treatments - cuttings would be stabilised with low vegetation 
where feasible to increase biodiversity values and visual amenity.  

2) Retaining opportunities for clear views – the removal of some trees on the 
eastern downhill section, on the northern side would create an 
opportunity to open-up the existing regional views to a far wider 
panoramic area and that advantage would be retained by keeping this 
area clear of trees.  

3) Plant selection - The Biodiversity Report (Jacobs, 2017) for the Proposal 
would be used as a reference for where plant species would naturally 
occur, and as far as possible the natural relationship between species 
and location would be implemented when planting. 
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1. Introduction 
The Golden Highway runs east to west from the New England Highway south of Singleton to Dubbo. The 
highway provides an important strategic function connecting communities, businesses and industry in the 
Central West and Orana region with the Hunter Region. The highway also connects to the Port of Newcastle, a 
key export hub. 

Roads and Maritime Services (Roads and Maritime) proposes to upgrade the Golden Highway as part of the 
Golden Highway Corridor Strategy (TfNSW, 2016). The Strategy sets out a 20-year plan to improve safety, 
traffic efficiency and sustainability along the corridor, and to increase the Golden Highway’s function as a 

strategic east-west freight corridor. 

Construction works associated with the Golden Highway Upgrade are divided into several projects, which may 
run concurrently. As such, consideration of cumulative socio-economic impacts is required. Cumulative impacts 
are the successive, incremental and combined impacts (both positive and negative) of an activity or multiple 
activities on communities and industries of interest. 

This report identifies and assesses the potential cumulative socio-economic impacts associated with the 
concurrent delivery of projects for the Golden Highway Upgrade. In particular, it considers potential impacts on 
communities, business and industry and recommends strategies for managing potential cumulative impacts. 
Potential socio-economic impacts associated with the construction and operation of the individual upgrade 
projects are considered separately. 

1.1 Project description 

The Golden Highway is 313 kilometres in length and connects the Hunter Region with the Central West and 
Orana Region. 

For the majority of its length, the Golden Highway has a posted speed limit of 100 kilometres per hour in the 
rural sections, with lower speed limits applied in townships. The volume of traffic along the Highway is 
predominantly low with the majority of its length having less than 3,000 vehicles per day. The exceptions to this 
are the regional urban centres around Mt Thorley and Dubbo, which cater for more than 10,000 or 
20,000 vehicles per day respectively (Cardno, 2015). 

Works associated with the Golden Highway Upgrade include: 

 Forty-five kilometres of road rebuilding, shoulder widening, and clear zone works 

 Upgrades to seven intersections 

 Acceleration lanes to improve the efficiency of through movements on the Golden Highway at Putty Road 
and Denman Road 

 Flood immunity works at Mudies Creek and Uarbry Creek 

 A railway level crossing upgrade at Denman 

 Three heavy vehicle enforcement stations 

 Three sets of climbing lanes 

 A program of improvements to heavy vehicles rest areas and stopping bays. 

This cumulative socio-economic assessment considers those projects being delivered during the 2018-19 
period. These are outlined in Table 1.1 along with an overview of the main works and timing. Table 1.2 provides 
an overview of the proposed construction and construction traffic arrangements at key locations. Most projects 
are located east of Denman, with only two (segment 107 and Willy Wally rest area) located west of Denman. 
The location of projects east of Denman are shown in Figure 1.1.  
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Table 1.1 : Overview of projects 

Project Overview of proposed works Timing 

Mudies Creek and HW9 to Putty 
Road segments 4 to 10 

 Flood immunity works to the crossing of Mudies Creek. Bridge 
and embankment construction would generally be taken off-line 
from the Golden Highway. 

 Pavement rehabilitation and shoulder widening for about seven 
kilometres, and provision of passing lanes in each direction.  

August 2018 – December 2020 

Mt Thorley heavy vehicle 
inspection station 

 Construction of heavy vehicle inspection station eastbound and 
westbound. Construction works would generally occur off-line 
from the Golden Highway. 

August 2018 – May 2019 

Winery Hill climbing lanes  Pavement rehabilitation and shoulder widening for about 5.26 
kilometres of the Golden Highway. Eastbound and westbound 
climbing lanes would also be provided at Winery Hill. 

November 2018 – February 
2020 

Ogilvies Hill climbing lanes  Pavement rehabilitation and shoulder widening for about 1.7 
kilometres of the Golden Highway. Provision of eastbound and 
westbound climbing lanes at Ogilvies Hill. 

November 2018 – February 
2020  

Denman Road intersection 
upgrade 

 Upgrade of the Denman Road and Golden Highway 
intersection, including widening and concrete islands and 
intersection slip lanes. Shoulder widening and access tie-in for 
resident access.  

May 2018 – September 2019 

Segment 240, 250, 260, 270 
and Rosemount Road 
intersection upgrade 

 Shoulder widening and upgrade of intersection January 2018 – June 2018 

Segments 190 and 200  Shoulder widening work, including construction of two metre 
shoulders in each direction for about 890 metres between 
Hunter River and the entrance to Causley Park rest area 

 Construction of shoulders in each direction for about 
1,700 metres from Causley Park rest area.  

March 2018-July 2018 

Segment 107  Rehabilitation of the existing pavement and widen formation 
over about 2.2 kilometres, to provide 3.5 metre lanes in each 
direction with two metre shoulders 

 Upgraded treatment intersection to Battery Rock rest area and 
Westwood Road 

February 2018-June 2018 

Willy Wally rest area westbound  Construction of truck stopping bays, each about 30 metres in 
length 

April 2018-June 2018 

Table 1.2 : Construction traffic management 

Project Proposed construction traffic management  

Mudies Creek and HW9 to Putty 
Road segments 4 to 10 

 Mudies Creek 

 The works would be undertaken off-line from the Golden Highway 

 The tie-ins to the Golden Highway would be undertaken in two stages, each with a duration of 
about one month 

 Construction of the flood immunity works would require reduced speed limit through the work 
area to 40 km/h. 

 HW9 to Putty Road segments 4 to 10 

 Construction of passing lanes would be constructed off-line with speed limits on the Golden 
Highway reduced to 40 km/hr through the work area 

 Pavement rehabilitation works and shoulder widening would be staged over half the road at a 
time along 500 metre sections, with four sections undertaken at each stage. Speed limits 
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Project Proposed construction traffic management  

would be reduced to 40 km/hr through the work area. One section would require the highway 
to operate with a single lane, with temporary traffic control signals to manage traffic 

 Works would be undertaken over about five stages, with each stage having a duration of about 
three months. 

Winery Hill climbing lanes  Construction of climbing lanes would be undertaken off-line, with speed limits on the Golden 
Highway reduced to 40 km/hr through the work area. 

 Pavement rehabilitation works and shoulder widening would be staged over half the road at a 
time, with work being undertaken over 500 metre sections, with four sections undertaken at each 
stage. The Golden Highway would be required to operate with a single lane, with temporary traffic 
control signals to manage traffic. 

 Works would be undertaken over about five stages, with each stage having a duration of about 
two months. 

Ogilvies Hill climbing lanes  Construction of climbing lanes would be undertaken off-line, with speed limits on the Golden 
Highway reduced to 40 km/hr through the work area. 

 Pavement rehabilitation works and shoulder widening would be staged over half the road at a 
time, with work being undertaken over 500 metre sections. The Golden Highway would be 
required to operate with a single lane, with temporary traffic control signals to manage traffic. 

 Works would be undertaken over about three stages, with each stage having a duration of about 
four months. 

Denman Road intersection 
upgrade 

 Widening works would be undertaken off-line with speed limits on Denman Road and the Golden 
Highway reduced to 40 km/hr through the work area. Traffic control measures would also be 
implemented. These works would occur for a duration of about four months. 

 Construction of the median island would require contraflow arrangements to be implemented 
through the intersection, with temporary traffic control signals to manage traffic. These works 
would occur over about one month. 

Segments 190 and 200  Shoulder widening would be staged over half the road at a time, with work being undertaken over 
500 metre sections. The Golden Highway would be required to operate with a single lane, with 
temporary traffic control signals to manage traffic. 

 Works would be undertaken over about five stages, with each stage having a duration of about 
one month. 

Segment 107  Works would be staged over half the road at a time, with work being undertaken over 500 metre 
sections. Temporary traffic control signals would be implemented to manage traffic. 

 Works would be undertaken over about four stages, with each stage having a duration of about 
two months. 

Willy Wally rest area westbound  Work would generally be undertaken off-line from the Golden Highway, with traffic on the Golden 
Highway managed with traffic control measures and reduced speed limits (40 km/hr) through the 
work areas.  

 Tie-ins from the new work to the Golden Highway would be undertaken in two stages, each with a 
duration of about one month. The Golden Highway would be reduced to one lane and temporary 
traffic signals implemented to control traffic.  

Source: Based on GHD, 2018 
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1.2 Methodology 

Cumulative impacts include the incremental effects of an action when added to other past, present or 
reasonably foreseeable future actions. Cumulative impacts can result from actions that individually would be 
minor, but collectively could result in significant changes to the socio-economic environment or conditions of 
local and regional communities. 

Cumulative impacts can result from intra-project effects, where more than one impact from the same 
development act together, or inter-project effects, where impacts from more than one project act together. This 
assessment focuses on the cumulative impacts associated with the concurrent upgrades of the Golden 
Highway. 

Impacts on the socio-economic environment of individual projects, including cumulative effects associated with 
multiple impacts associated with individual projects, are addressed in the respective environmental 
assessments. 

The methodology for this cumulative socio-economic assessment involved: 

 Scope of potential cumulative issues and defining the study area based on the likely range of potential 
cumulative socio-economic impacts and the communities most likely to be affected by cumulative impacts 
associated with the concurrent upgrades of the Golden Highway 

 Assessing the existing socio-economic characteristics, values and conditions in the study area, to provide a 
baseline from which potential cumulative benefits and impacts of the Golden Highway Upgrade can be 
assessed 

 Identifying and evaluating the potential cumulative impacts on the socio-economic conditions and values of 
the study area as a result of construction and operation of the proposal 

 Identifying safeguards and management measures to avoid, minimise or mitigate potential cumulative 
socio-economic impacts identified in the assessment. 

The assessment of existing socio-economic conditions of the study area and region principally draws on 
information from the Australian Bureau of Statistics (ABS), supplemented with information and data from: 

 Government agencies such as the NSW Department of Planning and Environment, NSW Department of 
Industry and Destination NSW; 

 Local councils, including Singleton, Muswellbrook, Upper Hunter, Warrumbungle and Western Plains 
Regional Councils; 

 Outcomes of community and stakeholder consultation carried out for the individual Golden Highway 
Upgrade projects; and 

 Previous technical reports prepared for Roads and Maritime associated with the Golden Highway Upgrade 
such as the Economic Appraisal Report and socio-economic assessments prepared for the HW27 Golden 
Highway Widening at Ogilives Hill Review of Environmental Factors and HW27 Golden Highway Widening 
at Winery Hill Review of Environmental Factors. 

Assessment of potential freight economic impacts included: 

 A desktop analysis of freight movements to estimate the commodities and volumes impacted by the 
projects 

 Economic modelling of heavy vehicle and freight costs generated by travel time delays caused by the 
projects. 

The analysis of freight movements draws upon existing data from Transport for NSW’s Strategic Freight Model 

and the ABS Road Freight Movement database. 

The economic modelling of delay costs monetises the travel time added to heavy vehicle journeys. The analysis 
compares average delay times over construction timeframes to the number of heavy vehicles impacted at each 



Cumulative Socio-Economic Assessment  

 

 
IA118300-WO-RPT-0096 6 

project location, and applies travel time values for each heavy vehicle class to estimate a total additional time 
cost. 

1.2.1 Study area 

The study area for this cumulative socio-economic assessment includes those communities located close to the 
Golden Highway that have potential to experience cumulative impacts from the concurrent construction of the 
individual upgrade projects, for example due to such things as changes to local movement patterns for 
residents, workers, industry and visitors. It comprises those communities located on, or near to, the Golden 
Highway including: 

 Rural communities of Belford, Jerrys Plains, Sandy Hollow, Cassilis, Elong Elong and Ballimore 

 Townships of Denman, Merriwa and Dunedoo 

 Regional centre of Dubbo. 

This assessment also considers the broader regional impacts on communities, businesses and industry in the 
Hunter Region and the Central West and Orana Region, which are also likely to experience changes in 
movement patterns from the concurrent construction activities. This includes urban and regional centres such 
as Singleton and Muswellbrook, and areas of key economic significance such as coal mining, agriculture and 
tourism. 

Figure 1.2 shows the project locality in relation to rural communities, townships and regional centres relevant to 
this assessment. 
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2. Policy context 
This section provides an overview of the social and economic policies and strategies relevant to the Golden 
Highway Upgrade. 

2.1 New South Wales 

2.1.1 NSW State Infrastructure Strategy 2012 (Update 2014) 

The NSW State Infrastructure Strategy Update 2014 is a strategy to plan and fund the infrastructure delivered 
by the NSW Government. In relation to regional transport, the strategic objective is to improve regional 
producer’s access to markets through investments supporting freight productivity. Key challenges for meeting 
the strategic objectives include: 

 Managing a growing regional freight task efficiently 

 Improving road freight productivity, particularly on major road freight corridors 

 Tackling constraints and ‘pinch points’ on the local road network 

 Making passenger transport investments that match the needs of a growing regional population. 

The NSW Government’s strategic priorities for regional and interstate transport relevant to the Golden Highway 

Upgrade include: 

 Safer, more efficient road freight corridors 

 Remove constraints on the local road network 

 Keep pace with regional population growth. 

The State Infrastructure Strategy recognises the Golden Highway as a priority corridor under the Regional Road 
Freight Corridor Program. It also identifies the need to improve the connectivity of the Hunter Valley to the 
Central West. The Golden Highway Upgrade would assist in meeting the infrastructure priorities outlined in the 
State Infrastructure Strategy by improving road access into the region to support the growing NSW economy as 
well as improve the connectivity between the Hunter Valley and central west. 

2.1.2 NSW Long Term Transport Master Plan 2012 

The NSW Long Term Transport Master Plan (LTTMP) sets a clear framework to address transport challenges in 
NSW over the next 20 years to deliver an integrated, modern transport system that puts the customer first. The 
LTTMP responds to key transport challenges and identifies the priorities needed to create a transport system 
that meets a range of needs. 

A key aim of the LTTMP is to provide essential access for regional NSW. It outlines its commitment to provide 
accessibility and equity to people in the Western Region by supporting good transport access to Broken Hill, 
Dubbo, Sydney and Newcastle for goods and services. The Golden Highway Upgrade advances this objective 
by planning for the improvement of the highway, addressing asset condition, road safety, traffic efficiency and 
freight access. 

2.1.3 NSW Freight and Ports Strategy 

The NSW Freight and Ports Strategy (TfNSW, 2013) is the 20-year road map that will ensure freight is at the 
forefront of the State’s economy. The Freight and Ports Strategy recognises that an efficient and effective 

freight network is the cornerstone of economic productivity and growth. 
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Underpinning the Freight and Ports Strategy is the need to address the significant challenges NSW will face in 
the next 20 years amidst the doubling of the State’s freight task. These include: 

 Increasing the efficiency of the existing network infrastructure 

 Expanding network capacity to support economic growth 

 Funding infrastructure construction 

 Funding the growing operations and maintenance task in line with increasing utilisation of the network. 

The Hunter Region contains several coal operations, with significant coal moved to Newcastle Port via rail. 
Freight also travels on the road network for supporting industries. Mining and agricultural production (especially 
grain) dominate the transport network in the Central West Region. The Golden Highway Upgrade would 
improve the State’s freight network by increasing capacity for road freight on the Golden Highway, through 

reducing travel times and improving safety. 

2.1.4 NSW Road Safety Strategy 2012-2021 

The NSW Road Safety Strategy 2012-2021 (TfNSW, 2012) establishes the direction of road safety in NSW for 
the next 10 years. The vision is ‘Working Towards Vision Zero’ and the strategy supports NSW State 

Government’s commitment to reduce fatalities to at 4.3 per 100,000 population by 2016 together with at least a 

30 per cent reduction in fatalities and serious injuries by 2021. The Road Safety Strategy includes: 

 Key objectives and initiatives for the next decade until 2021 

 Detailed three-year action plans 

 Focus on lowering fatalities and serious injuries. 

Initiatives proposed in the Road Safety Strategy align with the Safe System Framework, which includes: safer 
roads; safer vehicles; safer people; safer speeds; and post-crash trauma treatment. The Golden Highway 
Upgrade contributes to the Safe Systems Framework by supporting improved road safety, through the delivery 
of overtaking lanes, wider sealed shoulders and lanes, upgrades to intersections, and provision of rest stops for 
heavy vehicles. 

2.2 Regional 

2.2.1 Golden Highway Corridor Strategy 2016 

The Golden Highway Corridor Strategy (2016) provides an overview of the NSW Government’s 20-year plan 
and vision for the highway to improve safety, traffic efficiency and sustainability. The vision for the Golden 
Highway over the next 20 years is to: 

 Boost productivity, support the development of agricultural and mining activities and operate as a critical 
freight route by enabling access across the Great Dividing Range from western NSW to the Hunter Region 
and the Port of Newcastle 

 Provide safe and efficient travel for all road users by providing a ‘2+1’ lane arrangement east of Denman 

Road, and a two lane, two-way arrangement with an increased number of climbing lanes west of Denman 
Road, and by addressing high risk crash locations 

 Improve the road network reliability and access by reducing the impact of flooding. 

To achieve the vision, the Strategy outlines a number of short, medium and long term priorities such as 
improving road safety, upgrade intersections, develop new climbing lanes and improve heavy vehicle 
connectivity and rest areas. The Golden Highway Upgrade is consistent with the Strategy and addresses 
challenges associated with road safety, freight productivity and sustainable asset management. 
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2.2.2 Economic Development Strategy for Regional NSW 

The goal for NSW Government is to position regional NSW for long-term economic growth. Reflecting this, the 
NSW Government has developed the first Economic Development Strategy for Regional NSW (NSW 
Department of Industry, 2015). The Strategy has five goals to drive and enable regional economic growth, and 
those relevant to the Golden Highway Upgrade include: 

 Promote key regional sectors and regional competitiveness 

 Drive regional employment and regional business growth. 

The Golden Highway Upgrade would support regional economic growth by providing reduced travel times for 
freight and improving connectivity for road users, thereby contributing to long-term economic growth for regional 
NSW. 

2.2.3 Hunter Regional Plan 2036 

The Hunter Regional Plan 2036 (NSW Department of Planning and Environment, 2016a) is a 20-year blueprint 
for the future of the Hunter Region. The overall vision for the region is to be the leading regional economy in 
Australia with a vibrant new metropolitan city at its heart. Goals to achieve this vision that are relevant to the 
Golden Highway Upgrade include: 

 The leading regional economy in Australia 

 Thriving communities 

 Greater housing choice and jobs. 

The Hunter Regional Plan identifies the Golden Highway as a key to strengthen connections with other regions. 
The Plan also identifies that improvements to transport corridors, such as the Golden Highway, will be needed 
to maintain efficiencies in the network, particularly for freight, and to allow for further growth. The Golden 
Highway Upgrade would support the achievement of these goals through providing a more efficient road 
network. 

2.2.4 Central West and Orana Regional Plan 2036 

The Central West and Orana Regional Plan 2036 (NSW Department of Planning and Environment, 2016b) is 
the long-term vision for the Central West and Orana Region of NSW. The Plan outlines the community’s 

objectives and aspirations for the region’s future. The overall vision for the region is to create a leading diverse 

regional economy in NSW, with a vibrant network of centres leveraging the opportunities of being at the heart of 
NSW. Goals to achieve this vision that are relevant to the Golden Highway Upgrade include: 

 The most diverse regional economy in NSW; and 

 Quality freight, transport and infrastructure networks. 

The Central West and Orana Regional Plan recognises the importance of improving key transport networks 
such the Golden Highway and Newell Highway, to boost the region’s reputation as a freight hub and increase 

opportunities for freight and logistics facilities and intermodals close to road and rail corridors. The Golden 
Highway Upgrade would assist achieve the goals of the Plan by improving connectivity. 
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3. Existing environment 
This section describes the existing social and economic characteristics and features of the study area and wider 
region to provide a baseline against which the Golden Highway Upgrade’s cumulative socio-economic impacts 
can be assessed. This includes information on the townships and regional centres, social infrastructure, 
transport and access, and business and industry. 

3.1 Regional profile 

The Golden Highway connects the Hunter Region to the east with the Central West and Orana Region to the 
west. The Hunter and Central West and Orana Regions are characterised by wineries, coal mining, agricultural 
production and regional and rural communities. Reflecting this, the Golden Highway serves as an important 
transport network for rural and regional communities, business and industry, and tourism. 

3.1.1 Hunter Region 

The Hunter Region has traditionally been known for coal mining and horse breeding, although in recent times, 
the region has developed a reputation for food and wine production. Newcastle City is the key population centre 
in the region, with a population of over 350,000 people in 2016 (ABS, 2017). Key regional towns near to the 
study area include Singleton and Muswellbrook. These are identified in the Hunter Regional Plan 2036 as 
important strategic centres in the region and as the focus for population and/or economic growth over the next 
20 years. 

Singleton has traditionally been a centre for primary production, with beef cattle properties, dairy farms and 
vineyards, and coal mining and related industries. There are approximately 20 coal mining operations based 
within the Singleton local government area (LGA), making it the largest producer of coal in NSW (Singleton 
Council, 2017). At the 2016 Census, the Singleton LGA had a population of about 22,987 people (ABS, 2017). 
Singleton serves as an important centre for people accessing employment at nearby mining operations with 
around 24.3 per cent of people aged 15 years and over in the Singleton LGA employed in the mining industry at 
the 2016 Census. Accommodation and food services and health care and social assistance were the next 
largest industries of employment at 7.9 per cent each (Remplan, 2018c). 

The Muswellbrook LGA has traditionally been a primary production area, and is the main location for the State’s 

power generation. The LGA accommodates a range of coal mining activities and important agricultural areas. 
The LGA has 26 stud farms and five open cut mine operations including Anglo American’s Drayton Coal; the 

Bengalla Mining Company; BHP Billiton’s Mt Arthur Coal; Glencore’s Mangoola Coal; and the Muswellbrook 

Coal Company. At the 2016 Census, Muswellbrook had a population of 16,468 people (ABS, 2016). Around 
22.7 per cent of residents aged 15 years and over in Muswellbrook LGA were employed the mining industry at 
the 2016 Census. This was followed by retail trade at 9.0 per cent and health care and social assistance at 
8.6 per cent (Remplan, 2018b). 

The Hunter Region has the largest economy in regional NSW. In 2013, it contributed $38.5 billion to Gross 
Regional Product (GRP), representing 28 per cent of regional NSW’s total GRP (Hunter Economic Profile, 

2013). The top three industries by contribution to GRP in 2013 included: mining (14.7 per cent); manufacturing 
(9.5 per cent); and health care and social assistance (6.7 per cent) (Hunter Economic Profile, 2013). The Port of 
Newcastle is a vital hub for exporting agricultural produce and coal to new markets throughout Asia. 

The Hunter Region also has a significant tourism industry. In 2016, the Hunter tourism region, which includes 
Muswellbrook and Singleton, received over 3.5 million domestic and international overnight visitors, as well as 
6.6 million domestic daytrip visitors (Destination NSW, 2016). Major tourist attractions include wineries and the 
Wollemi National Park, which is located south of the study area. People on ‘holiday’ comprised the largest 

proportion of overnight visitors to the region in 2016, followed by people ‘visiting friends and relatives’ (37.1 per 
cent) and ‘business’ (15.3 per cent) (Destination NSW, n.d). 
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3.1.2 Central West and Orana region 

The Central West and Orana Region is known for its agricultural production, supporting viticulture, forestry and 
grazing activities. Bathurst, Dubbo and Orange are the key centres in the region, with Dubbo located at the 
junction of the Golden, Newell and Mitchell highways. 

Dubbo is one of the largest inland regional cities in NSW and sits at the intersection of major road, rail and air 
routes. Dubbo’s broad range of industries reinforces its role as a regional city, supported by extensive 

educational, professional, government and retail services. At the 2016 Census, the main industries of 
employment for residents aged 15 years and over in the Dubbo LGA included health care and social assistance 
(15.7 per cent), retail trade (11.2 per cent) and education and training (9.6 per cent) (Remplan, 2018a). 

In 2013, the Central West and Orana Region contributed $16 billion to GRP, representing 12 per cent of 
regional NSW’s total GRP (at $137.7 billion) (Central West Economic Profile, 2013). Agriculture, mining and 

manufacturing collectively accounted for almost 30 per cent of the Central West and Orana Region’s $16 billion 

output. The region accounts for 18 per cent of all agricultural production in NSW and is noted for its quality wine, 
beef, wool, vegetables, wheat and fruit (Central West Economic Profile, 2013). Many of NSW’s freight 

connections converge in Dubbo and Parkes. These major freight hubs act as an aggregation point for selling, 
processing, manufacturing and transporting livestock and agricultural produce to markets and ports across 
Australia, including to the Port of Newcastle via the Golden Highway. 

The Central West and Orana Region has a growing tourism industry, with major attractions including the 
Warrumbungle National Park, wineries near Mudgee and Orange, and the Taronga Western Plains Zoo in 
Dubbo. The region received over 2.1 million domestic and international visitors and nearly 2.9 million domestic 
day trip visitors in 2016 (Destination NSW, 2017). People ‘visiting friends and relatives’ (36.3 per cent) 
comprised the largest group of visitors to the region, followed by people visiting for ‘holiday’ (36 per cent) and 
‘business’ (16.6 per cent) (Destination NSW, n.d). 

3.2 Communities 

Locally, the Golden Highway serves as an important road network for communities between Belford and Dubbo. 
It traverses the townships of Denman, Merriwa and Dunedoo and the rural communities of Belford, Jerrys 
Plains, Sandy Hollow, Cassilis, Elong Elong and Ballimore. The highway also serves properties with residential 
and business uses that are scattered along the highway, outside of these townships and rural communities. 

3.2.1 Main townships 

Denman 

Denman is located on the Hunter River and near the Wollemi National Park within the Muswellbrook LGA. The 
main industries in the surrounding area include viticulture, horse breeding and farming. 

At the 2016 Census, Denman had a population of about 1,789 people. Compared to NSW, the town had a 
higher proportions of young people and older people. At the 2016 Census, 22.9 per cent of the population was 
aged 15 years or under compared to 19.7 per cent in NSW, while 20.3 per cent were aged 65 years or over, 
compared to 16.3 per cent. Mining was the top industry of employment for residents in Denman (Remplan, 
2018b). 

A multi-purpose health service is located in Denman, comprising 19 beds, an emergency department and 
residential aged, respite and palliative care, mainly serving residents of Denman and immediate surrounding 
area. There is no ambulance service in Denman, with the nearest ambulance service being in Muswellbrook via 
Denman Road. 

Two primary schools are also located in Denman. St Joseph’s Primary School is located on the Golden Highway 

and has around 95 students from areas of Denman, Martindale, Sandy Hollow, Bureen and Jerrys Plains and 
surrounds (St Joseph’s Primary School Denman Annual Report, 2014). Denman Public School has around 
178 students, predominantly from the surrounding rural area (Denman Public School Annual Report, 2016). The 
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Denman Sports Complex provides recreational opportunities for residents of the town and surrounding rural 
communities, and includes an aquatic centre, a golf course, and cricket and rugby ovals. 

The monthly Denman Farmers Market is a popular drawcard for locals and tourists for its seasonal produce. 
The town also holds the annual Food and Wine Affair Festival in early May. Vineyards and cellar doors near to 
Denman include the Small Forest and Two Rivers Wines, and James Estate Wines. 

Merriwa 

Merriwa is located on the Merriwa River within the Upper Hunter Shire LGA. The town and surrounds are 
characterised by agricultural production, particularly wheat and wool. 

At the 2016 Census, Merriwa had a population of 1,761 people. The town had relatively high proportion of older 
people, with 21.6 per cent of the population aged 65 years or over, compared to the NSW average of 16.3 per 
cent. The proportion of young people was also above the NSW average, with 20.8 per cent of the population 
aged 15 years or under. Agriculture, forestry and fishing was the top industry of employment at the 2016 
Census (based on ABS, 2017). 

A multi-purpose health service is located in Merriwa, which provides up to 25 beds for emergency and aged 
care for local residents and those in surrounding rural communities. A private general medical practice is also 
located in Merriwa, in addition to emergency services including an ambulance station, a fire and rescue station 
and a police station. 

The Merriwa Central School provides education for 280 students from Kindergarten to Year 12, catering to 
students from the local town and villages servicing a largely rural community (Merriwa Central School Annual 
Report, 2016). The School also features an Upper Hunter Trade Training Centre campus, enabling students to 
complete higher education certificates. St Joseph’s Primary School Merriwa has around 70 students in 
Kindergarten to Year 6, with students travelling from within the town limits, as well as from outlying rural 
properties (St Joseph’s Primary School Merriwa Annual Report, 2014). Recreational facilities within the town 

include the Merriwa Sports Club, consisting of tennis courts, lawn bowls and a golf club, and the Merriwa 
Swimming Pool. 

The Merriwa Festival of the Fleeces is a major Upper Hunter event celebrating the region’s rich agricultural 

history. The festival is hosted annually in June at the Merriwa Showground, and attracts in excess of 
5,000 visitors (www.festivalofthefleeces.com.au). 

Dunedoo 

Dunedoo is located on the southern bank of the Talbragar River at the junction of the Golden and Castlereagh 
Highways. It is characterised by diverse agricultural activities including wheat, wool and timber. 

At the 2016 Census, Dunedoo had a population of 1,221 people. The town had a relatively high proportion of 
older people with about 30.5 per cent of people aged 65 years or over, compared to 16.3 per cent in NSW as a 
whole. Children aged 15 years or under comprised about 20 per cent of the population. Mining was the largest 
industry of employment at the 2016 Census employing about 34 per cent of people aged 15 years or over. This 
was followed by education and training (14 per cent) and health care and social assistance (10.3 per cent) 
(ABS, 2017). 

Dunedoo features a multi-purpose health service, which includes up to 30 beds and a 24-hour emergency 
department, catering for the township and nearby rural communities. Dunedoo Central School has around 
203 students from Kindergarten to Year 12 from a wide surrounding area, including the farming areas of 
Cobbora, Mendooran and Leadville (Dunedoo Central School Annual Report, 2016). The school shares its site 
with the Western Institute of TAFE, providing vocational education courses for residents of Dunedoo and 
surrounding communities. St Michael’s Primary School has around 41 students from Kindergarten to Year 6, 
predominantly from within the township (St Michael’s Primary School Annual Report, 2016). 
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Dunedoo has many recreational facilities, including rugby and cricket ovals and netball courts, serving regional 
sporting competitions. The Dunedoo Sports Club has a nine-hole golf course, tennis courts and lawn bowls 
facilities. The town hosts many festivals including the Dunedoo Bush Poetry Festival held annually in April. The 
Dunedoo Show is held each February. 

Dubbo 

Dubbo is the main regional centre for the Central West and Orana Region. It is located on the Macquarie River 
in Western Plains Regional LGA. Dubbo serves as an important transport and freight hub, being located at the 
junction of the Newell, Golden and Mitchell highways. 

At the 2016 Census, Dubbo had a population of about 38,943 people of which children aged 15 years or under 
comprised 22.5 per cent of the population (above the NSW average of 19.7 per cent) and older people aged 65 
years or over comprised 15.8 per cent (below the NSW average of 16.3 per cent). Health care and social 
assistance was the top industry of employment for residents (Remplan, 2018a) 

As a key regional centre, Dubbo serves an estimated catchment of about 120,000 people from within the 
Central and Orana Region (Dubbo Community Profile, 2017). It features a number of schools and medical and 
health care services, in addition to significant retail. There are over 20 educational institutions in Dubbo, 
including the Dubbo School of Distance Education, and one of the four main campuses of Charles Sturt 
University. In addition, there are major health services, including the Dubbo Base Hospital, and supporting 
emergency services. 

Dubbo features a number of significant recreational and sporting facilities, including the Dubbo Turf Club, Caltex 
Park (stadium), a golf course and numerous swimming pools. In addition, Dubbo hosts many regionally 
significant events, including an annual multicultural festival, the annual Dubbo Show held around April/ May and 
the Dubbo City Eisteddfod. Dubbo is also home to the Taronga Western Plains Zoo, which was visited by more 
than 250,000 people in 2016-17 (Taronga Conservation Society Australia, n.d). 

3.2.2 Rural communities 

As previously indicated, the Golden Highway traverses the rural communities of Belford, Jerrys Plains, Sandy 
Hollow, Cassilis, Elong Elong and Ballimore. Table 3.1 provides a brief overview of the rural communities. 

Table 3.1 : Rural communities along the Golden Highway 

Community Description 

Belford Belford is a rural area within the Singleton LGA. At the 2016 Census, Belford had a population of 171 people. 
The town has a relatively high proportion of children, with nearly 25 per cent aged 15 years or under in 2016. 
This is compared to 19.7% in NSW. People aged 65 years or over comprised about 9.4 per cent of the town’s 

population, below the NSW average (16.3 per cent). At the 2016 Census, mining was the top industry of 
employment for residents in the town.   

Jerrys Plains Jerrys Plains is a rural town within the Muswellbrook LGA. At the 2016 Census, Jerrys Plains had a 
population of 385 people. The town has a relatively young population with higher proportions of youth aged 
15 years or under (23.1 per cent) and lower proportions of older people aged 65 years or over (10.1 per cent) 
compared to NSW. Agriculture, forestry and fishing was the top industry of employment for residents at the 
2016 Census. The surrounding area also home to horse-breeding properties and wineries. Social 
infrastructure in Jerrys Plains includes a primary school, Anglican Church and police station. A service station 
is also located within the town serving the needs of local communities and passing motorists.  

Sandy Hollow Sandy Hollow is a rural town within the Muswellbrook LGA. At the 2016 Census, the town had a population of 
about 170 people. The town has a relatively young population, with about 31.2 per cent of people aged 15 
years or under at the 2016 Census, while about five per cent were aged 65 years or older. Manufacturing is 
the top industry of employment for local residents. 

Social infrastructure in Sandy Hollow includes a primary school and community hall. A tourist park, service 
station (including post office outlet) and hotel serve the needs of local residents, travellers and passing 
motorists.  
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Community Description 

Cassilis Cassilis is a rural town within the Upper Hunter LGA. The town had a population of 304 people at the 2016 
Census. The town had a relatively old population with about 22 per cent of people aged 65 years or over, 
above the NSW average. The proportion of young people was also above the NSW average, with 22 per cent 
of people aged 15 years or under. Agriculture, forestry and fishing was the top industry of employment at the 
2016 Census. The area also has a number of horse breeding properties. The village of Cassilis is located off 
of the Golden Highway and includes a range of built heritage and natural attractions. Social infrastructure in 
Cassilis includes a church, post office outlet and bowling club. A general store and hotel are also located 
within the village, serving the needs of local residents and visitors.  

Elong Elong Elong Elong is a rural town within the Dubbo Regional Council LGA. At the 2016 Census, Elong Elong had a 
population of 118 people, of which nearly 17 per cent were aged 65 years or over and about 7.6 per cent 
were aged 15 years or under. Agricultural, fishing and forestry was the top industry of employment for local 
residents. 

Social infrastructure in the town is limited and it is expected that many people would travel to Dubbo or the 
adjoining town of Ballimore to access services and facilities.  

Ballimore Ballimore is a rural town within the Dubbo Regional Council LGA. In 2016, the town had a population of 
197 people, of which 15.2 per cent were aged 15 years or under (below the NSW average) and 18.3 per cent 
were aged 65 years or over (above the NSW average). Agriculture, fishing and forestry was the top industry 
of employment. Social infrastructure in Ballimore includes a primary school and church. A pub is also located 
in the town.    

Source: Based on ABS 2016 Census (ABS State suburbs), Remplan community profiles – Singleton Council, Muswellbrook Shire, Dubbo Regional Council 

(www.communityprofile.com.au) 

3.3 Social infrastructure 

The study area and wider region accommodates a range of social infrastructure and community facilities that 
cater for the needs of both local and regional communities. These include education facilities; health, medical 
and emergency services; sport, recreation and leisure facilities; and community and cultural facilities. 

Table 3.2 outlines the social infrastructure and community facilities along the study area. Infrastructure and 
facilities within regional centres such as Singleton and Muswellbrook are also identified, given that these are 
expected to be accessed by communities in the study area. 

Table 3.2 : Local and regional social infrastructure 
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Singleton ●  ● ● ● ● ● ● ● ● ● ● 

Muswellbrook ●  ● ● ● ● ● ● ● ● ● ● 

Belford             

Jerrys Plains      ●      ● 

Denman  ● ●  ● ●    ● ● ● 

Sandy Hollow      ●       

Merriwa  ● ● ● ● ●  ●  ● ● ● 
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Cassilis      ●    ● ● ● 

Dunedoo  ● ● ● ● ●  ● ● ● ● ● 

Elong Elong            ● 

Ballimore      ●      ● 

Dubbo ●  ● ● ● ● ● ● ● ● ● ● 

Education 

The wider region offers a range of education facilities including early childhood, primary, secondary and tertiary 
level education facilities. Locally, primary schools are located in each the rural communities and townships 
along the Golden Highway, except in Belford and Elong Elong. These generally cater for students from the local 
community and immediate surrounding area. 

The townships of Merriwa and Dunedoo feature a Central School, catering for students in Kindergarten to Year 
12 from within the townships and surrounding rural communities. They also each feature a TAFE campus. 
Reflecting this, Merriwa and Dunedoo are important townships for nearby rural communities accessing 
secondary and tertiary education. 

As key regional centres, Dubbo, Muswellbrook and Singleton comprise a number of early childhood, primary, 
secondary and tertiary education facilities. The provision of secondary and tertiary education facilities in 
Muswellbrook and Singleton are important to communities located at the eastern end of the Golden Highway, 
while Dubbo is an important centre for residents located at the western end of the Golden Highway to access 
secondary and tertiary education facilities. 

Muswellbrook High School caters for a wide catchment, drawing around 782 students from the townships of 
Muswellbrook, Denman and the rural communities of Sandy Hollow and Martindale (Muswellbrook High School 
Annual Report, 2016). Singleton High School caters for over 1,200 students from the township and surrounds 
(Singleton High School Annual Report, 2016). Dubbo feature a number of secondary schools, catering for 
students located in Dubbo and surrounding rural communities. 

Recreational and sporting facilities  

Recreational and sporting facilities are located within some rural communities and townships along the Golden 
Highway. Facilities which cater for the local community and immediate surrounding area generally include: 

 Golf courses, such as at Muswellbrook, Denman, Dunedoo  

 Sports clubs, such as at Dunedoo and Merriwa  

 Bowling clubs, such as at Cassilis  

 Various sporting fields and complexes, such as the Denman Memorial Swimming Centre, hockey fields at 
Denman, Denman Pony Club and the Muswellbrook Aquatic and Fitness Centre.  

A number of regional recreational and sporting facilities offering to communities in the wider region are located 
within the key regional centre of Dubbo, including the Dubbo Regional Botanic Gardens and Caltex Park.  
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The Dubbo Regional Botanic Gardens are located at Coronation Drive, Dubbo. The gardens were established in 
1999 and comprise four spaces, including Shoyoen, the Sensory Gardens, the Biodiversity Garden and the 
Oasis Valley, as well as a café (Dubbo Regional Botanic Garden, n.d.). Some local community members 
volunteer at the gardens. 

Caltex Park is located at Cassia Street, Dubbo. The park includes a rugby union/league football field with a 
spectator stadium. The park hosts a number of sporting events, including the Country vs City Origin games as 
part of the National Rugby League (Dubbo City, n.d.) The park also includes three senior and one junior football 
fields, as well as a clubhouse (Dubbo Regional Council, n.d.). 

Health and medical facilities 

The study area is traversed by two rural and regional Local Health Districts (LHDs). The Hunter New England 
LHD covers the regional centres of Muswellbrook and Singleton and the townships of Denman and Merriwa, 
while the Western NSW LHD encompasses Dunedoo and Dubbo. 

Denman, Merriwa and Dunedoo each have a multi-purpose health service that offer an integration of health 
services suitable for the needs of rural communities, including acute care, sub-acute care (including respect and 
palliative care), emergency, allied health, oral health, primary health and community services 
(www.health.nsw.gov.au/rural). 

Key regional hospitals and health facilities offering health and emergency services to communities in the wider 
region include: 

 Singleton District Hospital, which includes up to 50 beds 

 Muswellbrook Hospital, providing up to 50 beds 

 Dubbo Base Hospital and supporting services, providing up to 200 beds 

 Dubbo Private Hospital, providing up to 50 bed 

 Lourdes Hospital and Community Health Service in Dubbo, providing specialist rehabilitation services with 
up to 50 beds. 

Dubbo comprises a number of health services, including Dubbo Base Hospital, which is undergoing a 
$241.3 million redevelopment as a major rural referral centre and acute care hospital for specialty services, 
including as the regional cancer centre (NSW Department of Planning and Environment, 2016b). The Royal 
Flying Doctor Service also has a base in Dubbo. 

It is expected that rural residents residing west of Cassilis would travel to Dubbo to access specialty health 
services, while rural residents located east of Cassilis may travel to Muswellbrook or Singleton to access higher-
order health services. 

As identified in the Hunter Region and Central West Regional plans, the ageing population will increase demand 
for higher-order and specialist medical services and tailored community-based healthcare facilities such as 
multi-purpose services and e-health services. This is important for hospitals that serve wider communities, such 
as Dubbo Base Hospital, which is also the primary hospital for Central West Region. 

Emergency services 

The wider region features a range of emergency services, including fire, ambulance and police services. 
Locally, emergency services are located in communities along the Golden Highway include: 

 NSW Fire and Rescue Services at Denman, Merriwa, Dunedoo and Dubbo; 

 Rural Fire Brigades at Cassilis and Ballimore; 

 Police services, such as the: 

- Orana Local Area Command Police Centre in Dubbo 
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- Hunter Valley Local Area Command Police Centre in Muswellbrook 

- Police stations at Denman, Merriwa and Dunedoo. 

 NSW Ambulance Stations at Merriwa and Dunedoo, and in regional centres of Singleton, Muswellbrook 
and Dubbo. 

Some rural communities and townships feature a Volunteer Ambulance Officer and Community First Responder 
unit, as part of the NSW Fire and Rescue Service, where staff of the NSW Fire and Rescue Service are trained 
to provide first response to patients until paramedics arrive. The units respond to major motor vehicle accidents 
and rural and farm incidents. 

As key regional centres, Dubbo, Muswellbrook and Singleton all comprise key emergency services, including 
NSW Fire and Rescue, ambulance and police services. Dubbo also has a base for the Royal Flying Doctors 
Service. 

3.4 Business and industry 

The Hunter and Central West and Orana Regions feature a range of business and industry, including 
agriculture, coal mining, power generation, viticulture and tourism. 

3.4.1 Resources 

The region is located across the Sydney Basin and contains one of the largest coal export operations in the 
world. In 2013, the region supported over 20 coal mine operations (NSW Mining, 2013). The majority of these 
coal mine operations are located near Singleton and Muswellbrook at the eastern end of the study area. As a 
whole in NSW, approximately 73.1 per cent of coal is transported via rail and 18.8 per cent by road (TfNSW, 
n.d). 

A number of power stations and renewable energy projects are also operating, or under construction, in the 
region. There are seven coal- or diesel- power stations currently in operation in the Hunter Region, providing 
significant energy resources to the State (NSW Department of Planning and Environment, 2017). 

A small number of renewable energy projects are under construction near Dubbo and in the Upper Hunter 
Region. The Upper Hunter Energy Park in Scone, north of Muswellbrook, is under construction to provide solar, 
wind and hydro power projects. The Dubbo Solar Hub consists of 90 hectares of ground-mounted solar panels 
spread between Dubbo and Narromine, which is currently under construction. These projects may utilise the 
Golden Highway to transport infrastructure and construction materials to their respective projects. 

3.4.2 Tourism 

Tourism is an important industry in the study area and wider region, providing employment opportunities for 
local residents.  

Self-drive tourists are attracted to the region for its food and wine, as well as attractions relating to the area’s 
natural environment and built heritage. The Golden Highway forms part of the ‘Inland Adventure Trail’, which 
includes highways and touring routes across NSW from north to south and east to west, and is marketed as 
providing tourists with access to the tourism areas of Upper Hunter Country, the Central West and Great 
Outback as well as providing access to natural attractions, wine regions and country events (Muswellbrook 
Visitor Information Centre, 2014). The Hunter Valley Way is also a popular self-drive touring route, starting at 
Newcastle and finishing in Merriwa, with stops at Jerrys Plains, Denman and Sandy Hollow 
(https://www.huntervalleyway.com.au/). 

As indicated in section 3.2, communities in the study area host a number of festivals and events, that attract 
visitors from the study area and the wider region. These include annual events such as the: 

 Sandy Hollow Horse Ride held in April 

 Upper Hunter Wine and Food festival held at Denman in May 
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 Merriwa Festival of the Fleeces held in June 

 Denman Charity Horse Ride held in September 

 Upper Hunter Regional Show held at Muswellbrook in March 

 The Gum Ball music festival held at Belford in April. 

Regular events are also held at wineries across the region, including concerts, sporting events and festivals that 
attract visitors from across NSW and beyond.  

The Central West and Orana Regional Plan notes that the stronger the connections across the region, with 
centres adjoining regions and with Sydney and Canberra, the greater will be the region’s ability to capitalise on 

tourism opportunities (NSW Planning and Environment, 2016b). 

3.4.3 Defence 

Defence is an important sector in the Hunter economy, with defence establishments at Lone Pine Barracks in 
the Singleton Military Area and Myambat Logistic Company near Denman. The defence sector has strong 
relationships with housing, logistics, technology, education and manufacturing industries across the wider 
region. 

3.4.4 Agriculture 

The agricultural sector contributes $12 billion each year to the NSW economy (NSW Trade and Investment, 
2013).  

There are 3,503 agricultural businesses operating in the Hunter Region, delivering more than $946 million in 
wholesale value (NSW Department of Planning and Environment, 2016a). In addition, the Hunter Region has 
more than 150 premium wine producers and is Australia’s oldest wine growing region. In NSW as a whole, wine 

is wholly transported via road, and around 99 per cent of livestock is transported via road (Strategic Freight 
Model, n.d). As such, maintaining and improving the road freight network is important for these industries. 

The Central West and Orana Region has a mature agriculture industry, and the region is a preferred destination 
for food processing, packaging and associated industries in NSW. The region earns around $1.3 billion from 
wine, beef, wool, vegetables, cotton, wheat, fruit and timber (NSW Department of Planning and Environment, 
2016b). 

The proximity of the Golden Highway to important industry clusters, including broadacre grains; livestock, 
bloodstock, agistment and feedlots; cotton production; and horticulture and wine, is shown in Figure 3.4. 

3.4.5 Retail and services 

Retail and service businesses are available in most rural communities across the study area, which serve the 
day-to-day needs of residents within the community and immediate surrounding areas. Information on 
businesses within individual rural communities is provided in section 3.2.2.  

The main townships of Denman, Merriwa and Dunedoo provide higher concentrations and diversity of 
businesses (for example supermarkets, chemists, hardware stores, bakeries) that cater for the needs of broader 
district catchments as well as travellers using the Golden Highway. Access to higher order, regional level retail 
uses and services is provided in regional centres such as Dubbo, Singleton and Muswellbrook.  

3.5 Access and connectivity 

The study area and wider region features several major transport corridors, which provide good connections to 
other areas of regional NSW. These include highways, rail and bus corridors, as well as pedestrian and cycle 
networks. These transport corridors are important for the region’s businesses and industries, including coal 

mining, agriculture, viticulture and tourism. 
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Several freight networks linking the State’s economy to the global transport gateways of the Port of Newcastle 
and Newcastle Airport traverse the study area. The NSW freight network is made up of roads and railways, 
which service key nodes on the network such as ports, terminals, and industrial facilities where freight activity is 
generated. Further information on the freight network and freight movements in the study area and wider region 
is provided in section 3.5.5.  

Business and industry in the region rely on these freight networks. The NSW Freight and Ports Strategy 
recognise the need to improve and increase the efficiency of the freight network in NSW (TfNSW, 2013). The 
upgraded Golden Highway and Newell Highway, and the proposed Melbourne to Brisbane Inland Rail, would 
boost the region’s reputation as a freight hub and increase opportunities for freight and logistics facilities and 

intermodals close to road and rail corridors (NSW Planning and Environment, 2016b). 

3.5.1 Rail 

The study area is served by a number of rail lines catering for both passenger and freight rail services. 

The Main Western Railway is a major passenger railway network operated by NSW TrainLink and runs through 
the Blue Mountains, Central West, North West Slopes and the Far West regions. The Sydney Central to Dubbo 
service operates daily, arriving in Dubbo at 2pm. The Hunter Line, operated by Sydney Trains, operates from 
Hamilton near Newcastle to Scone via Singleton and Muswellbrook. 

A freight rail network, operated by the Australian Rail Track Corporation (ARTC), traverses Singleton, 
Muswellbrook, Denman, Dunedoo, Elong Elong, Ballimore and Dubbo, connecting various industries to key 
freight hubs including to the Port of Newcastle and Dubbo. 

3.5.2 Road 

At the eastern end of the study area, the Golden Highway links to the New England Highway, a national 
highway connecting Tamworth, Armidale and south-east Queensland in the north and Newcastle to the east. At 
the western end, the Golden Highway links with the Newell Highway at Dubbo, connecting to south-west 
Queensland in the north and Victoria in the south. The Newell Highway is an important road link for freight 
between Queensland and Victoria, and regional centres in Western NSW. Other significant highways traversing 
the Golden Highway include: 

 Mitchell Highway, connecting Sydney to Adelaide via Dubbo and Broken Hill 

 Castlereagh Highway, connecting Queensland to the Great Western Highway near Lithgow via Dubbo, and 
running concurrent with the Golden Highway at Dunedoo. 

Denman Road is a key road connecting Denman to Muswellbrook, and is used by residents and tourists, 
including bus services, to access social infrastructure, community services and retail. Putty Road, commencing 
at Mt Thorley, is a rural road that links the north-western suburbs of Sydney to Singleton in the Hunter Region. It 
traverses national parks associated with the Greater Blue Mountains area, and is popular with tourists, 
motorcyclists and cyclists. The Golden Highway and Putty Road share approximately two kilometres near 
Singleton. 

3.5.3 Bus 

Bus services are limited to key regional centres, including Dubbo, Muswellbrook and Singleton. The 
Muswellbrook bus service travels to Denman three times daily along Denman Road and the Golden Highway. 
Osborn’s bus service, based in Muswellbrook, has over 30 buses providing transport for school students, 

including servicing communities along the Golden Highway. In particular, bus services are provided to students 
from Sandy Hollow, Martindale, Muswellbrook, Merriwa and the surrounds of these areas, and delivering them 
to Denman Public School and St Joseph’s Primary School Denman, and schools in Muswellbrook and Scone 

(http://osborns.com.au/timetable/). 
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3.5.4 Heavy vehicles 

Heavy vehicles on the Golden Highway make up around 24 per cent of all daily traffic1, although this fluctuates 
during a 24-hour period. Proportions are understandably lower during the day, reflecting a standard pattern of 
light vehicle use (refer to Figure 3.1). 

Figure 3.1 : Proportion of daily traffic by vehicle type 

 

Further analysis shows the majority of heavy vehicles also travel during the day (see Figure 3-2). Overall the 
directional split is predominantly equal. The slightly higher eastbound traffic before midday is offset by the 
increase in westbound traffic after midday. This suggests slightly higher freight movements originate in the west, 
with return journeys occurring in the afternoon. 

                                                      
1  Estimated from 2017 traffic counts from permanent classifiers located 2.07km East of Prices Lane, Merriwa (Station Id: 6163) and 1.2km West of 

Giants Creek Road, Sandy Hollow (Station Id: 6164). Sourced from http://www.rms.nsw.gov.au/about/corporate-publications/statistics/traffic-
volumes/aadt-map/index.html#/?z=6  
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Figure 3-2: Heavy vehicle percentage direction 

 

The Golden Highway is currently limited to 26-metre-long B-Doubles. Road trains require decoupling of trailers 
at Dubbo before travelling towards the coast. Six-axle articulated vehicles and B-Doubles combined make up 
almost 50 per cent of total heavy vehicles, illustrating the route as significant for volumetric freight movements 
(see Figure 3-3). 

Figure 3-3: Average heavy vehicle proportions 

 
Estimated from segment count data provided by Roads and Maritime 
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3.5.5 Freight movement 

Regional transport infrastructure supports the economy and quality of life of NSW by allowing people to access 
employment opportunities, connecting regional communities and supporting freight movements. Currently, 
63 per cent of freight movements in regional NSW by volume are by road, while 33 per cent is by rail2. Freight 
modal share varies substantially depending on the task. Most bulk freight, is transported via rail and sea, 
whereas most non-bulk freight is moved by road3. The Golden Highway has been identified as an important 
freight connection between Central West and the Port of Newcastle. 

Freight transport 

Port of Newcastle 

The Port of Newcastle is the largest port on the east coast of Australia and the world’s leading coal export port. 

It handles more than 25 different cargoes, 170 million tonnes of trade and over 4,500 ship movement per 
annum4. With close proximity to Sydney, the port is the economic and trading centre for the Hunter Valley and 
much of northern New South Wales and is a critical supply chain interface for the movement of cargo. In 2016, 
Coal trade accounts for 96 per cent of trade volume of Port of Newcastle with majority of coal exported to Asian 
market5. 

With capacity to more than double its current trade and ship movements, the Port of Newcastle is positioned to 
support the rapidly growing freight demand over the next 20 years and beyond. As with other NSW export 
gateways, the key infrastructure issue for the Hunter Region freight supply chains is efficient landside access to 
port facilities. While most coal is transported to the port using the Hunter Valley Rail Network, there will be 
growing demand for road freight accessing the port for other types of commodities. Efficient freight access along 
the National Highways and their feeder road network such as the Golden Highway plays an important role to 
support the supply chain activities. 

The Golden Highway Corridor Strategy identifies the main sources of freight demand as being: 

 Export of grain from Western Sydney for exportation and domestic use 

 Agriculture related goods, including fertiliser, livestock and bloodstock 

 Mining equipment, including fuel, explosives and equipment 

 Distribution of consumer goods 

 Over-sized, over-mass (OSOM) loads transporting machinery and infrastructure to the surrounding coal 
mines and wind turbine regions 

 Freight at the eastern end of the Dubbo corridor, primarily consisting of mining supplies from Newcastle 
and beyond travelling in a westerly direction to mines 

 Wine, transported in an easterly direction to Newcastle and beyond 

 Bloodstock, transported to and from horse studs at the eastern end 

 Grain and other crops, which are carried in an easterly direction along the corridor to the Port of Newcastle 

 Fertilisers, which are transported from Newcastle to farms along the majority of the Golden Highway west 
of Mt Thorley  

 Grain and other crops, transported to the Port of Newcastle for processing and export to international 
markets 

 Coal, transported by rail to the Port of Newcastle where it is loaded on ships bound for Asian markets. 

                                                      
2 Transport for NSW 2012, Draft Transport Master Plan 
3 Infrastructure NSW, State Infrastructure Strategy, Section 10 Regional and interstate transport, p.130 
4 Port of Newcastle, 2017. http://www.portofnewcastle.com.au/Our-expertise/Move-my-cargo.aspx 
5 Port of Newcastle 2016 Trade Report  
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Mining 

Coal mining is significant in the eastern end of the corridor (segments 1, 2 and 3 shown in Figure 3.5) with 
around 150,000 hectares of intensive mining between Singleton and Muswellbrook (NSW Department of 
Planning and Infrastructure, 2012). Although the dominant transport flow from the coal mines is the outbound 
rail transportation of coal to the Port of Newcastle, the inbound flow of equipment and fuel via the road network 
represents two to three per cent of the outbound flows, correlating to 1.2 million tonnes per annum6. The source 
of the inflows is through Newcastle and is delivered by road westerly to the coal regions via the New England 
and Golden Highways. 

Grain exportation 

Approximately two- thirds of the four to eight million tonnes of grain produced each year in NSW is exported 
through the Port of Newcastle and Port Kembla (Hyder Consulting, 2013). Although predominately transported 
by rail, a large portion of grain is transported via the Golden Highway to the domestic markets in the region and 
to Newcastle for processing and exporting. The majority of the grain crop is located towards the western end of 
the highway (near segments 4 and 5 shown in Figure 3.5). Roughly 200,000-300,000 tonnes per annum of 
grain are transported east along all segments on the Golden Highway to meet both the international and 
domestic demand. This volume approximately correlates to 24-40 loaded truck movements per day (one way), 
with total truck movements doubling (50-80 trucks) as the unloaded trucks return along the highway7. 

Fertiliser 

The Golden Highway provides access at the western end (segment 5 shown in Figure 3.5) for the movement of 
fertiliser, livestock and bloodstock. Fertiliser is the most significant freight transported along the majority of the 
corridor in a westerly direction from Newcastle. This includes the transportation of nitrate from Newcastle to the 
grain properties in the Orana Region, that are mainly transported as backloads of trucks delivering grain to 
Newcastle (Hyders Consulting, 2013). 

Livestock and bloodstock 

From Dubbo to Denman (segments 3, 4 and 5 shown in Figure 3.5), freight mainly consists of livestock from the 
properties in close proximity that travels both east and west to the urban centres located in Dubbo and 
Newcastle. The main source of demand is Fletchers Meats (within segment 5 shown in Figure 3.5) which is 
highly regarded for its scale and export sales, and heavily depends on the access provided by the Golden 
Highway corridor (Hyder Consulting, 2013). In addition, bloodstock is transported to and from the horse studs at 
the eastern end of highway (NSW Government, 2016). 

Consumer goods 

The population of regional NSW requires access to food and consumer goods that are distributed via retail 
outlets in most regional towns. Newcastle is seen as the regional ‘node’ for supporting the replenishment of 
these retail outlets and heavily depends on the transport corridor provided by the Golden Highway to meet 
demand (Hyder Consulting, 2013). As the warehouses engage in a ‘just in time’ distribution process, there is a 
high frequency of truck movement on the highway replenishing the outlets on a daily basis. 

Figure 3.4 presents the locations of the surrounding industry in proximity to Golden Highway. 

                                                      
6  Hyder Consulting for Regional Development Australia, 2013, Linking the Hunter and Orana Regions: Establishing the case for improving the 

Golden Highway, p.22 
7  ibid p.23 
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Figure 3.4 : Proximity of the Golden Highway to important industry clusters 

 
Source: Hyder Consulting for Regional Development Australia, 2013, Linking the Hunter and Orana Regions: Establishing the case for improving the Golden 

Highway 

Table 3.3 and Table 3.4 outlines the freight movement volumes along segments of the Golden Highway for 
2011 and 2031 respectively (refer to Figure 3.5 for the location of each segment). These estimated freight 
movement volumes were derived from TfNSW’s Strategic Freight Model. 
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Table 3.3 : Estimated road freight volumes, 2011 (kilotonnes per annum) 

Segment Eastbound Westbound Total 

Fertiliser 
Supplies 
to mines 

Other Total Fertiliser 
Supplies to 
mines 

Other Total 
Fertiliser 

Supplies to 
mines 

Other Total 

1: New England Highway to Putty Road 0 0 450 450 500 2,300 850 3,650 500 2,300 1,300 4,100 

2: Putty Road to Denman Road 0 0 350 350 500 200 600 1,300 500 200 950 1,650 

3: Denman Road to Castlereagh 
Highway (east) 

0 0 350 350 500 200 650 1,350 500 200 1,000 1,700 

4: Castlereagh Highway (east) to 
Castlereagh Highway (west) 

0 0 600 600 500 0 1,000 1,500 500 0 1,600 2,100 

5: Castlereagh Highway (west) to 
Bunniyong Road 

0 0 150 150 250 0 350 600 250 0 500 750 

Source: Transport for NSW Strategic Freight Model outputs 

Table 3.4 : Estimated road freight volumes, 2031 (kilotonnes per annum) 

Segment Eastbound Westbound Total 

Fertiliser 
Supplies 
to mines 

Other Total Fertiliser 
Supplies to 
mines 

Other Total 
Fertiliser 

Supplies to 
mines 

Other Total 

1: New England Highway to Putty Road 0 0 700 700 900 5,000 1,550 7,450 900 5,000 2,250 8,150 

2: Putty Road to Denman Road 0 0 550 550 900 400 1,150 2,450 900 400 1,700 3,000 

3: Denman Road to Castlereagh 
Highway (east) 

0 0 550 550 900 400 1,200 2,500 900 400 1,750 3,050 

4: Castlereagh Highway (east) to 
Castlereagh Highway (west) 

0 0 850 850 850 0 1,800 2,650 850 0 2,650 3,500 

5: Castlereagh Highway (west) to 
Bunniyong Road 

0 0 200 200 450 0 550 1,000 450 0 750 1,200 

Source: Transport for NSW Strategic Freight Model outputs 
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Figure 3.5 : Segment allocation of the Golden Highway 

 

Analysis of ABS Road Freight Movement data (2014) provides additional insight to the Golden Highway’s freight 

task. Figure 3.6 shows the commodities and quantities moved from Far West/Orana to Newcastle/Lake 
Macquarie statistical divisions8, of which the Golden Highway is a major connector. Only three commodities offer 
measurement with statistical validity. Perishable and time-sensitive goods such as food and live animals are 
more susceptible to travel delays. The analysis suggests that commodities are predominantly bulk, relatively low 
value per tonne and not time-sensitive.  

Figure 3.6 : Freight composition – Far West/Orana to Newcastle/Lake Macquarie 

 

Over-size and over-mass movements 

Currently, the Golden Highway is used to accommodate OSOM loads in the Lower Hunter in off-peak times. On 
average, there is approximately one load per day exceeding six metres in width and one every second day 
exceeding eight metres9. The destination of OSOM loads range from coal mines in the eastern section of the 
study area to the far west past Dubbo.  

                                                      
8  Sparsity of data does not allow analysis of movements from Newcastle/Lake Macquarie to Far West/Orana. 
9 Transport for NSW, October 2016, Golden Highway Corridor Strategy, p. 30 
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Figure 3.7 shows the OSOM movement network within the study area and surrounding region. The Golden 
Highway is a significant corridor that accommodate the movement of OSOM loads mainly transporting 
machinery and infrastructure to the surrounding coal mines and wind turbine regions. However, some loads 
may have to continue along other highways to destinations as far west as South Australia. The OSOM 
movements are currently only permitted in off-peak times to minimise the impacts on other traffic along Golden 
Highway. 

Figure 3.7 : NSW OSOM load carrying vehicles network 

 
Source: http://www.rms.nsw.gov.au/business-industry/heavy-vehicles/maps/nsw-load-carrying-network/map/index.html, 
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3.6 Community safety 

The need to improve safety was raised through community and stakeholder consultation undertaken for the 
Golden Highway Corridor Strategy in April 2016. In particular, comments were received regarding poor visibility 
and safety issues along the corridor, including at busy intersections in towns such as Merriwa and Ballimore.  

Between June 2009 and July 2014, there were 370 crashes reported along the Golden Highway of which 
206 crashes were ‘casualty crashes’ causing either injury or fatality to one or more of the people involved. This 
included nine crashes that were fatal and 191 crashes that resulted in injury. The most common crash type in 
the corridor is off-road on-curve crashes, representing 29 per cent of all crashes. This is followed by off-road 
on-straight crashes (25 per cent). Single vehicle crashes accounted for 54 per cent of all crashes on the Golden 
Highway (Golden Highway Corridor Strategy, 2016). 

Highway rest areas are important facilities for driver fatigue management along the corridor. Driver fatigue has 
been identified as a respondent to road crashes and presents a safety risk for all road users (Golden Highway 
Corridor Strategy, 2016). Comments received on the Golden Highway Corridor Strategy stressed the 
importance of rest area design, suggesting better parking facilities and access to rest areas for heavy vehicles 
and the importance of improving rest area facilities such as shelters, toilets, showers, fuel and food. 

Table 3.5 summarises details of existing rest areas located along the Golden Highway catering for light and 
heavy vehicles. 

Table 3.5 : Rest areas 

Name Location Direction Facilities Vehicle type 

Warkworth Heavy Vehicle 
Inspection Bay 

Golden Highway, Warkworth Both Picnic tables, shelter, 
heavy vehicle inspection 
bay 

Heavy vehicle access 

Gungal Golden Highway, Gungal Both Toilets, picnic tables, 
shelter, bins, wheelchair 
accessible 

Light vehicle access 

Battery Rocks Golden Highway, Gungal Both Toilets, picnic tables, 
shelter, bins 

Light vehicle access 

Merriwa Golden Highway (Tefler 
Avenue), Merriwa 

Both Toilets, picnic tables, 
barbeque facilities, 
shelter, bins, wheelchair 
accessible 

Light vehicle access 

Ringwood Golden Highway, Merriwa Southbound Picnic tables, bins and 
shelter 

Heavy vehicle access 

Cassilis Golden Highway, Cassilis Both Toilets, picnic tables, 
shelter, bins, wheelchair 
accessible 

Light vehicle and heavy 
vehicle access 

Cassiliis Scone-Dunedoo Road 
(Golden Highway), Cassilis 

Both Bins Light vehicle and heavy 
vehicle access 

Dunedoo Scone-Dunedoo Road 
(Golden Highway), Dunedoo 

Both Toilets, picnic tables, 
barbeque facilities, 
shelter, bins 

Light vehicle access 

Dunedoo Town Castlereagh Highway 
(Golden Highway) near 
Craboon-Gilgandra Road, 
Craboon 

Both Picnic tables, barbeque 
facilities, playground, 
shelter, bins 

Heavy vehicle access 
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Name Location Direction Facilities Vehicle type 

Elong Elong Dunedoo-Dubbo Road 
(Golden Highway), Elong 
Elong 

Both Bins Light vehicle and heavy 
vehicle access 

Elong Elong Village Dunedoo-Dubbo Road 
(Golden Highway), Elong 
Elong 

Both Picnic tables, shelter, 
emergency phone, bins 

Light vehicle and heavy 
vehicle access 

East of Dubbo Dunedoo-Dubbo Road 
(Golden Highway), Elong 
Elong 

Both Picnic tables, shelter, 
bins 

Light vehicle and heavy 
vehicle access 

Source: https://secure.rms.nsw.gov.au/roads/using-roads/trip-information/rest-areas/map/ 

3.7 Summary of socio-economic values 

Overall, features of the socio-economic environment relevant to the study area and region include: 

 The study area between Belford and Merriwa is characterised by coal mining operations and wineries, 
while the study area east of Merriwa to Dubbo is predominantly characterised by agricultural uses 

 Denman, Merriwa and Dunedoo are key townships along the study area, featuring primary schools, 
recreational facilities, multi-purpose health centres and emergency services, and may cater for nearby rural 
communities. The townships also hold significant tourism value, and host regionally significantly annual 
festivals and shows, attracting local and regional residents and visitors 

 Major social infrastructure, including secondary and tertiary education facilities, district and base hospitals, 
and aged care facilities are predominantly located in key regional centres including Dubbo, Muswellbrook 
and Singleton 

 The Golden Highway is an important freight route, connecting the agricultural businesses to significant 
processing and export hubs, including Dubbo and the Port of Newcastle 

 Community members and stakeholders are concerned about the need to improve road safety, particularly 
at railway crossings. 
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4. Impact assessment 
This section provides an assessment of cumulative impacts on the socio-economic environment of the study 
area and region from the concurrent construction of projects for the Golden Highway Upgrade. 

Impacts on the socio-economic environment of individual projects are addressed in the respective 
environmental assessments. This includes cumulative effects associated with multiple impacts from individual 
projects. At an individual project level, potential socio-economic impacts would generally relate to: 

 Impacts associated with the acquisition of property for each project 

 Changes to access and connectivity near to construction works, including for both construction and 
operation 

 Impacts on local business and industry near to construction works, due to such things as amenity changes 
from construction noise and dust, and delays and disruptions due to construction traffic changes 

 Impacts on local amenity for sensitive uses closest to the project from the construction and operation of the 
various projects, including from construction noise and dust and increased construction traffic, loss of 
vegetation within the road reserve and adjoining properties, and movement of the roadway closer to 
sensitive receivers 

 Potential impacts on social infrastructure closest to the project, due to such things as changes in amenity, 
and traffic delays and disruptions 

 Impacts on community values, including places or features important to local communities near to 
proposed works. 

It is expected that cumulative impacts associated with the concurrent upgrades of the Golden Highway would 
mainly be associated with changes to road conditions during construction across multiple projects resulting in 
temporary delays and disruptions, and subsequent impacts on people’s access to employment, services and 

facilities, and movement of freight. 

The following provides an overview of potential cumulative impacts associated with the concurrent upgrade of 
the Golden Highway. 

4.1 Property acquisition 

The individual projects would generally require the partial acquisition or adjustment of properties (e.g. relocating 
fencing and driveways) for road widening or new infrastructure. Collectively, the loss of land associated with 
property acquisition is expected to be relatively small in the context of the wider region and is not expected to 
result in cumulative impacts on land use or property. 

4.2 Access and connectivity 

4.2.1 Construction 

During construction, temporary cumulative impacts on access and connectivity may be experienced for road 
users and freight networks, due to: 

 Temporary changes to road conditions, including partial closure of lanes to allow for road widening works 
and intersection upgrades and temporary speed reductions, leading to temporary traffic delays and 
disruptions at multiple locations along the Golden Highway 

 Increase in construction traffic along the Golden Highway, including heavy vehicles. 

Traffic management measures would be implemented at individual construction works for safety of road users 
and workers, and to assist in minimising potential traffic and transport impacts for road users along the Golden 
Highway. This includes implementation of reduced speed limits (to 40 km/hr) through construction work areas. 



Cumulative Socio-Economic Assessment  

 

 
IA118300-WO-RPT-0096 32 

The Golden Highway Road User Delay report (GHD, 2018) found that on average, the highest cumulative delay 
along the Golden Highway between the New England Highway intersection and Dubbo would be in the order of 
31 minutes, an increase in 15 per cent of the base travel time over this length. This would occur in the afternoon 
peak for eastbound traffic and would increase to 41.7 minutes for the highest cumulative worst case. The 
highest average delay for afternoon westbound traffic would be about 21.6 minutes, increasing to 30.7 minutes 
for the cumulative worst case. In the morning peak, the highest average cumulative delay is expected to be in 
the order of 21.6 minutes (eastbound) and 23.5 minutes (westbound), increasing by about 10 minutes in both 
directions for the cumulative worst case (GHD, 2018).  

The cumulative traffic delay may increase travel times for some residents accessing employment, services and 
facilities. Some people may also choose to use alternative routes to avoid using the Golden Highway, potentially 
increasing travel distances. Potential impacts on people’s access to social infrastructure is discussed in 

section 4.5.1. The use of alternative routes may require motorists to travel on local, lower order roads, which 
may impact on people’s perceptions of road safety. Notification of communities and road users about potential 
delays and disruptions would assist in helping people plan their journeys and minimise potential impacts on 
travel times. 

Temporary delays and disruptions during construction would also impact on freight travel times, increasing 
transportation costs and vehicle operating costs. Potential impacts of increased travel times on freight 
movements are described in section 4.3.1. Given the mining activity within the region, movements of OSOM 
vehicles may be particularly affected through the partial or full closure of traffic lanes during construction. As 
seen in Figure 3.7, alternative routes are limited within the area, and may require some OSOM movements to 
occur outside of construction hours.  

Increased construction traffic and changes to road conditions at multiple locations may also impact on bus 
services to Denman and surrounding areas that travel along the Golden Highway. As indicated in section 3.4, 
school bus services operate to schools at Denman and Muswellbrook. Delays and disruptions from multiple 
projects may temporarily impact on journey times for some bus passengers, including school students, or 
require temporary changes to some bus routes. Early and on-going consultation with bus operators and bus 
passengers about potential construction impacts along the Golden Highway would assist in managing potential 
disruption to bus services. 

Individual projects would result in temporary increased construction traffic and heavy vehicles near to 
construction works, the extent of this increase would be greater due to the concurrent construction of multiple 
projects. This may exacerbate impacts relating to increased construction traffic and heavy vehicles, for example 
road safety and traffic disruptions. Coordination between projects about timing of haulage activities that may 
result in particularly high levels of construction traffic would assist in managing impacts associated with 
increased construction traffic.  

Further discussion about potential impacts on business and industry and social infrastructure associated with 
temporary changes to road conditions is provided in section 4.3.1 and section 4.5.1 respectively. 

4.2.2 Operation 

Once operational, the Golden Highway Upgrades would have beneficial cumulative impacts on access for road 
users and communities, business and industry in the study area and wider region, through improved 
connectivity, travel time savings and improved travel time reliability. The Golden Highway Upgrade would also 
improve the safety of the highway, reducing the likelihood and severity of vehicle crashes along the corridor. 
This would facilitate safer and quicker access for local and regional communities and to other areas of NSW for 
freight, residents and visitors. 

4.3 Business and industry 

4.3.1 Construction 

The concurrent construction of works along the Golden Highway have potential to result cumulative impacts to 
business and industry through:  
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 Delays and disruption in access to employment centres, tourist destinations, annual events and small 
businesses along the corridor e.g. wineries, cafes, and retail businesses in key centres and townships 

 Additional travel time costs for freight. 

Potential impacts associated with changes in road conditions, including delays and disruptions for motorists 
using the Golden Highway are described in section 4.2.1. Increased travel times associated with the concurrent 
construction of upgrades along the Golden Highway may discourage some people from using the Golden 
Highway for some trips or from making some trips to access services and facilities.  

As indicated in section 3.4.2, the Golden Highway forms part of self-drive tourist routes such as the ‘Inland 

Adventure Trail’ and ‘Hunter Valley Way’. Some travellers may be deterred from using the Golden Highway due 
to changed road conditions and delays and disruptions associated with multiple construction areas. This may 
discourage some people from making a trip or may mean some people choose to use alternate routes to avoid 
construction activities. This has potential to temporarily impact on tourism related businesses (for example, 
wineries, accommodation providers, cafes and restaurants) and destinations along the Golden Highway by 
reducing the number of passing travellers. Communication with the wider community about the timing and 
duration of potential impacts on road conditions and possible disruptions will be important to minimise the extent 
of any potential impacts on businesses and avoid any residual impacts beyond the peak construction phase. As 
indicated in section 4.2.1, temporary delays and disruptions during construction would also impact on freight 
travel times, increasing transportation costs and vehicle operating costs. This includes the movement of freight 
associated with mining, agriculture, and consumer goods. This is discussed further in the following section. The 
impact of the construction program on freight quality is likely to be minor as analysis of existing freight 
movements suggests that commodities are predominantly bulk, relatively low value per tonne and not 
time-sensitive (refer to section 3.5.5). 

Freight delay costs 

An analysis of the monetary impact caused by cumulative delays to both heavy vehicle drivers and freight was 
undertaken for this socio-economic assessment. Figure 4-1 outlines the overall approach to this analysis. 

Figure 4-1: Approach to monetising delay costs 

 

Delays to heavy vehicle drivers and freight are monetised by applying travel time values to the additional travel 
time incurred by heavy vehicles. Travel time values in 2013 values are presented in the Australian Transport 
Assessment and Planning (ATAP) Guidelines10 (PV2 Road Parameter Values), which have been indexed to 
current values with ABS outputs. 

                                                      
10  Available at https://atap.gov.au/parameter-values/road-transport/index.aspx  
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ATAP provides values for 20 vehicle types, whereas historical traffic counts are within the Austroads 12 bin 
classification. A mapping exercise was conducted to apply a suitable value to each vehicle within the 12 bin 
classes.  

The freight values originated from a 2003 Austroads study11. They are separate from the transit time of the 
vehicle and driver, and rely only on the perceptions and economic drivers of the shippers and receivers. The 
value is derived from survey responses on four performance attributes that influence the freight forwarder’s 

choice – freight rate, travel time, on-time delivery rate (reliability), and loss/damage rate. The worth of the actual 
freight itself is not implicitly included within the monetised travel time value. 

The values adopted for the analysis are presented in Table 4.1. The Golden Highway is restricted to B-Doubles, 
which means only vehicle classes 3-10 are valid for this analysis. 

Table 4.1 : Travel time values 

12 Bin 
classification 

Mapped ATAP vehicle type Occupant/s value 
$/hour 

Freight value $/hour Total value $/hour 

Vehicle Class 03 06. Light rigid 
07. Medium rigid (average) 

$34.82 $1.48 $36.30 

Vehicle Class 04 08. Heavy rigid $28.54 $7.39 $35.94 

Vehicle Class 05 08. Heavy rigid $28.54 $7.39 $35.94 

Vehicle Class 06 10. Artic 4 axle $29.22 $15.90 $45.12 

Vehicle Class 07 10. Artic 4 axle $29.22 $15.90 $45.12 

Vehicle Class 08 11. Artic 5 axle $29.22 $20.27 $49.49 

Vehicle Class 09 12. Artic 6 axle $29.22 $21.87 $51.09 

Vehicle Class 10 14. B-Double $29.64 $31.22 $60.87 

The calculation of delays is based on estimates within the Golden Highway Road User Delay Traffic 
Management Summary Report (GHD, 2018). The construction timeframes for each project are presented in 
Table 4.2. 

Table 4.2 : Construction timeframes 

Project Planned start Planned finish Construction 
timeframe (months) 

Mudies Creek Segment 3 1 November 2019 1 December 2020 14 

HW9 to Putty Road Segments 4-7 1 August 2018 1 August 2019 13 

HW9 to Putty Road Segments 7-10 1 November 2019 1 December 2020 14 

Winery Hill Climbing Lane Segments 10–70 1 November 2018 1 February 2020 16 

Ogilvies Hill Climbing Lane Segments 110 – 130 1 November 2018 1 February 2020 16 

Denman Road Intersection & Segment 170 1 May 2018 1 September 2018 5 

Segments 190 and 200 1 March 2018 1 July 2018 5 

Segment 107 1 February 2018 1 June 2018 5 

Willy Wally rest area westbound 1 April 2018 1 June 2018 3 

Freight movements by vehicle type was estimated by assessing historical traffic counts within each construction 
zone. Proportions were estimated by analysing traffic count history supplied by Roads and Maritime, and 

                                                      
11 Austroads (2003), Economic evaluation of road investment proposals: value of time savings for freight, Report AP230/03  
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applied to the peak period volumes by direction of travel (eastbound and westbound) developed by GHD 
(2018). The results are shown in Table 4.3. 

Daily delays for each project site’s construction period are outlined in Table 4.4. Converting the daily delay 
estimates to total delays during construction has adopted 20.9 working days per month (based on 251 average 
working weekdays per year divided by 12 months). Total delays per site are presented in Table 4.5. 
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Table 4.3 : Heavy vehicle counts 

Project description Flow AADT Vehicle class 03 Vehicle class 04 Vehicle class 05 Vehicle class 06 Vehicle class 07 Vehicle class 08 Vehicle class 09 Vehicle class 10 

Mudies Creek Segment 3 AM EB 113 4.6% 1.2% 0.3% 0.1% 0.2% 0.2% 3.5% 2.4% 

AM WB 559 4.6% 1.2% 0.3% 0.1% 0.2% 0.2% 3.5% 2.4% 

PM EB 382 4.6% 1.2% 0.3% 0.1% 0.2% 0.2% 3.5% 2.4% 

PM WB 142 5.2% 1.4% 0.7% 0.2% 0.3% 0.3% 3.8% 2.8% 

HW9 to Putty Road 
Segments 4-7 

AM EB 113 5.2% 1.4% 0.7% 0.2% 0.3% 0.3% 3.8% 2.8% 

AM WB 559 6.2% 1.5% 0.3% 0.3% 0.5% 0.2% 4.1% 3.7% 

PM EB 382 6.2% 1.5% 0.3% 0.3% 0.5% 0.2% 4.1% 3.7% 

PM WB 142 3.4% 1.0% 0.4% 0.1% 0.4% 0.5% 4.0% 4.6% 

HW9 to Putty Road 
Segments 7-10 

AM EB 113 5.1% 1.7% 0.2% 0.6% 0.7% 0.7% 5.8% 5.5% 

AM WB 559 3.4% 1.0% 0.4% 0.1% 0.4% 0.5% 4.0% 4.6% 

PM EB 382 5.1% 1.7% 0.2% 0.6% 0.7% 0.7% 5.8% 5.5% 

PM WB 142 5.1% 1.7% 0.2% 0.6% 0.7% 0.7% 5.8% 5.5% 

Winery Hill Climbing Lane 
Segments 10–70 

AM EB 66 3.7% 1.5% 0.2% 0.2% 0.9% 0.7% 7.0% 8.7% 

AM WB 77 4.6% 1.2% 0.3% 0.1% 0.2% 0.2% 3.5% 2.4% 

PM EB 114 4.6% 1.2% 0.3% 0.1% 0.2% 0.2% 3.5% 2.4% 

PM WB 105 4.6% 1.2% 0.3% 0.1% 0.2% 0.2% 3.5% 2.4% 

Ogilvies Hill Climbing Lane 
Segments 110 – 130 

AM EB 66 4.6% 1.2% 0.3% 0.1% 0.2% 0.2% 3.5% 2.4% 

AM WB 77 5.2% 1.4% 0.7% 0.2% 0.3% 0.3% 3.8% 2.8% 

PM EB 114 5.2% 1.4% 0.7% 0.2% 0.3% 0.3% 3.8% 2.8% 

PM WB 105 6.2% 1.5% 0.3% 0.3% 0.5% 0.2% 4.1% 3.7% 

Denman Road Intersection & 
Segment 170 

AM EB 30 6.2% 1.5% 0.3% 0.3% 0.5% 0.2% 4.1% 3.7% 

AM WB 30 3.4% 1.0% 0.4% 0.1% 0.4% 0.5% 4.0% 4.6% 

PM EB 81 5.1% 1.7% 0.2% 0.6% 0.7% 0.7% 5.8% 5.5% 

PM WB 82 3.4% 1.0% 0.4% 0.1% 0.4% 0.5% 4.0% 4.6% 
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Project description Flow AADT Vehicle class 03 Vehicle class 04 Vehicle class 05 Vehicle class 06 Vehicle class 07 Vehicle class 08 Vehicle class 09 Vehicle class 10 

Segments 190 and 200 AM EB 30 5.1% 1.7% 0.2% 0.6% 0.7% 0.7% 5.8% 5.5% 

AM WB 30 5.1% 1.7% 0.2% 0.6% 0.7% 0.7% 5.8% 5.5% 

PM EB 81 3.7% 1.5% 0.2% 0.2% 0.9% 0.7% 7.0% 8.7% 

PM WB 82 4.6% 1.2% 0.3% 0.1% 0.2% 0.2% 3.5% 2.4% 

Segment 107 AM EB 21 4.6% 1.2% 0.3% 0.1% 0.2% 0.2% 3.5% 2.4% 

AM WB 21 4.6% 1.2% 0.3% 0.1% 0.2% 0.2% 3.5% 2.4% 

PM EB 65 4.6% 1.2% 0.3% 0.1% 0.2% 0.2% 3.5% 2.4% 

PM WB 67 5.2% 1.4% 0.7% 0.2% 0.3% 0.3% 3.8% 2.8% 

Willy Wally rest area 
westbound  

AM EB 21 5.2% 1.4% 0.7% 0.2% 0.3% 0.3% 3.8% 2.8% 

AM WB 21 6.2% 1.5% 0.3% 0.3% 0.5% 0.2% 4.1% 3.7% 

PM EB 65 6.2% 1.5% 0.3% 0.3% 0.5% 0.2% 4.1% 3.7% 

PM WB 67 3.4% 1.0% 0.4% 0.1% 0.4% 0.5% 4.0% 4.6% 

Note, AM refers to morning peak, PM refers to afternoon peak, EB refers to eastbound, WB refers to westbound 
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Table 4.4 : Peak delays per site 

Project 
description 

Flow Daily delay minutes per trip Total 
minutes 
during 
constructio
n period12 
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Mudies Creek 
Segment 3 

AM EB                      1 1 1 1 1 1 1 1 1 1 1 1 1 1 293 

AM WB                      1 1 1 1 1 1 1 1 1 1 1 1 1 1 293 

PM EB                      1 1 1 1 1 1 1 1 1 1 1 1 1 1 293 

PM WB                      1 1 1 1 1 1 1 1 1 1 1 1 1 1 293 

HW9 to Putty 
Road Segments 
4-7 

AM EB       3 3 3 3 3 3 3 3 3 3 3 3 3                 816 

AM WB       2 2 2 2 2 2 2 2 2 2 2 2 2                 544 

PM EB       2 2 2 2 2 2 2 2 2 2 2 2 2                 544 

PM WB       3 3 3 3 3 3 3 3 3 3 3 3 3                 816 

HW9 to Putty 
Road Segments 
7-10 

AM EB                      3 3 3 3 3 3 3 3 3 3 3 3 3 3 879 

AM WB                      2 2 2 2 2 2 2 2 2 2 2 2 2 2 586 

PM EB                      2 2 2 2 2 2 2 2 2 2 2 2 2 2 586 

PM WB                      3 3 3 3 3 3 3 3 3 3 3 3 3 3 879 

Winery Hill 
Climbing Lane 
Segments 10-
70 

AM EB          8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8           2677 

AM WB          8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8           2677 

PM EB          9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9           3012 

PM WB          9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9           3012 

Ogilvies Hill 
Climbing Lane 
Segments 
110-130 

AM EB          2 2 2 2 2 2 4 4 4 4 4 4 4 4 4 4           1088 

AM WB          2 2 2 2 2 2 4 4 4 4 4 4 4 4 4 4           1088 

PM EB          2 2 2 2 2 2 4 4 4 4 4 4 4 4 4 4           1088 

PM WB          2 2 2 2 2 2 4 4 4 4 4 4 4 4 4 4           1088 

Denman Road 
Intersection and 
Segment 170 

AM EB    1 1 1 1 1                            105 

AM WB    1 1 1 1 1                            105 

PM EB     1 1 1 2                            105 

PM WB     1 1 1 2                            105 

Segments 190 
and 200 

AM EB  2 2 2 2 2                              209 

AM WB  2 2 2 2 2                              209 

PM EB  2 2 2 2 2                              209 

PM WB  2 2 2 2 2                              209 

Segment 107 AM EB 2 2 2 2 2                               209 

AM WB 2 2 2 2 2                               209 

PM EB 2 2 2 2 2                               209 

PM WB 2 2 2 2 2                               209 

AM EB   2 2 2                               126 

AM WB   2 2 2                               126 

                                                      
12  Calculated as daily delay minutes per trip by 20.9 days per month for each construction month  
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Project 
description 

Flow Daily delay minutes per trip Total 
minutes 
during 
constructio
n period12 
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PM EB   2 2 2                               126 

PM WB   2 2 2                               126 

Note, AM refers to morning peak, PM refers to afternoon peak, EB refers to eastbound, WB refers to westbound 

Source: GHD, 2018 

Table 4.5 : Peak traffic average delay 

Project description Flow Daily peak trips Total delay by vehicle (hours) Total delay 
during 
construction13 Vehicle Class 03 Vehicle Class 04 Vehicle Class 05 Vehicle Class 06 Vehicle Class 07 Vehicle Class 08 Vehicle Class 09 Vehicle Class 10 Vehicle Class 11 Vehicle Class 12 

Mudies Creek Segment 3 AM EB 202.0 54.6 13.7 5.5 8.2 10.9 152.9 103.7 0.0 0.0 551.5 

AM WB 999.5 270.1 67.5 27.0 40.5 54.0 756.3 513.2 0.0 0.0 2728.2 

PM EB 683.0 184.6 46.1 18.5 27.7 36.9 516.9 350.7 0.0 0.0 1864.4 

PM WB 253.9 68.6 17.2 6.9 10.3 13.7 192.1 130.4 0.0 0.0 693.0 

HW9 to Putty Road Segme AM EB 562.8 152.1 38.0 15.2 22.8 30.4 425.9 289.0 0.0 0.0 1536.3 

AM WB 1856.1 501.7 125.4 50.2 75.2 100.3 1404.6 953.1 0.0 0.0 5066.7 

PM EB 1268.4 342.8 85.7 34.3 51.4 68.6 959.9 651.3 0.0 0.0 3462.4 

PM WB 707.3 191.1 47.8 19.1 28.7 38.2 535.2 363.2 0.0 0.0 1930.6 

HW9 to Putty Road Segments 7-10 AM EB 606.1 163.8 41.0 16.4 24.6 32.8 458.7 311.2 0.0 0.0 1654.5 

AM WB 1998.9 540.2 135.1 54.0 81.0 108.0 1512.7 1026.5 0.0 0.0 5456.5 

PM EB 1366.0 369.2 92.3 36.9 55.4 73.8 1033.7 701.4 0.0 0.0 3728.7 

PM WB 761.7 205.9 51.5 20.6 30.9 41.2 576.4 391.1 0.0 0.0 2079.1 

Winery Hill Climbing Lane 
Segments 10-70 

AM EB 1039.4 277.2 138.6 34.6 69.3 69.3 762.3 554.4 0.0 0.0 2945.1 

AM WB 1212.7 323.4 161.7 40.4 80.8 80.8 889.3 646.8 0.0 0.0 3435.9 

PM EB 2019.8 538.6 269.3 67.3 134.7 134.7 1481.2 1077.2 0.0 0.0 5722.8 

PM WB 1860.4 496.1 248.0 62.0 124.0 124.0 1364.3 992.2 0.0 0.0 5271.0 

Ogilvies Hill Climbing Lane 
Segments 110-130 

AM EB 422.3 112.6 56.3 14.1 28.2 28.2 309.7 225.2 0.0 0.0 1196.4 

AM WB 492.6 131.4 65.7 16.4 32.8 32.8 361.3 262.7 0.0 0.0 1395.8 

PM EB 729.4 194.5 97.3 24.3 48.6 48.6 534.9 389.0 0.0 0.0 2066.6 

PM WB 671.8 179.1 89.6 22.4 44.8 44.8 492.6 358.3 0.0 0.0 1903.4 

Denman Road Intersection and 
Segment 170 

AM EB 19.3 4.5 1.0 1.0 1.4 0.7 12.9 11.5 0.0 0.0 52.3 

AM WB 19.3 4.5 1.0 1.0 1.4 0.7 12.9 11.5 0.0 0.0 52.3 

PM EB 52.2 12.2 2.6 2.6 3.9 1.9 34.8 30.9 0.0 0.0 141.2 

PM WB 52.9 12.4 2.6 2.6 3.9 2.0 35.2 31.3 0.0 0.0 142.9 

Segments 190 and 200 AM EB 38.7 9.1 1.9 1.9 2.9 1.4 25.8 22.9 0.0 0.0 104.6 

AM WB 38.7 9.1 1.9 1.9 2.9 1.4 25.8 22.9 0.0 0.0 104.6 

                                                      
13 Calculated as total delay  
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Project description Flow Daily peak trips Total delay by vehicle (hours) Total delay 
during 
construction13 Vehicle Class 03 Vehicle Class 04 Vehicle Class 05 Vehicle Class 06 Vehicle Class 07 Vehicle Class 08 Vehicle Class 09 Vehicle Class 10 Vehicle Class 11 Vehicle Class 12 

PM EB 104.4 24.5 5.2 5.2 7.7 3.9 69.6 61.9 0.0 0.0 282.4 

PM WB 105.7 24.8 5.2 5.2 7.8 3.9 70.5 62.7 0.0 0.0 285.9 

Segment 107 AM EB 17.4 5.0 1.9 0.6 1.9 2.5 20.5 23.6 0.0 0.0 73.2 

AM WB 17.4 5.0 1.9 0.6 1.9 2.5 20.5 23.6 0.0 0.0 73.2 

PM EB 53.8 15.4 5.8 1.9 5.8 7.7 63.4 73.0 0.0 0.0 226.6 

PM WB 55.4 15.8 5.9 2.0 5.9 7.9 65.3 75.2 0.0 0.0 233.6 

Willy Wally rest area westbound AM EB 10.9 3.6 0.5 1.4 1.6 1.6 12.5 11.8 0.0 0.0 43.9 

AM WB 10.9 3.6 0.5 1.4 1.6 1.6 12.5 11.8 0.0 0.0 43.9 

PM EB 33.8 11.3 1.4 4.2 4.9 4.9 38.7 36.6 0.0 0.0 136.0 

PM WB 34.9 11.6 1.5 4.4 5.1 5.1 39.9 37.8 0.0 0.0 140.1 

Note, AM refers to morning peak, PM refers to afternoon peak, EB refers to eastbound, WB refers to westbound 
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Figure 4.2 presents the estimated delay costs (undiscounted) for each project site. The cumulative delay cost is 
$353,693. Delay costs by vehicle type are shown in Figure 4.3. 

Figure 4.2 : Delay costs by project 

 

Figure 4.3 : Delay cost per vehicle type 
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The Golden Highway Economic Appraisal (Cardno, 2015) estimated a present value of benefits of 
$40.02 million (refer to Table 4.6). The estimated cost of delay to freight vehicles during construction does not 
materially impact on the overall economic viability of the program. This infers the construction delay costs will be 
far outweighed by the longer term benefits of the Golden Highway Upgrade. 

Table 4.6 : Golden Highway freight pinch point and safety program economic analysis 

Project Project description NPV (millions, $2015) 

HPP1 Whittingham – rehabilitation, widening passing lanes, Putty Road 
slip lane, Mt Thorley merge 

$8.00 

HPP2 Winery Hill climbing lanes and rehabilitation $4.63 

HPP3 Denman – intersection upgrade $0.53 

HPP4 Denman – rehabilitation and widening $4.25 

HPP5 Gungal – rehabilitation and widening $5.39 

HPP7 Whittingham – intersection upgrade $0.47 

WPP1 Dunedoo – rehabilitation, widening (six sites) and intersections $8.91 

WPP2 Dubbo – Golden and Newell intersection -$0.17 

WPP3 Cobbora Road – intersection upgrade -$0.70 

FM1 Heavy vehicle inspection stations $18.94 

FM2 Mudies Creek – improved bridge flood immunity -$4.46 

FM3 Urabry – improved bridge flood immunity -$3.83 

FM4 Denman – rail level crossing safety upgrade -$2.60 

FM5 Twelve narrow bridge approaches -$1.26 

FM6 Ten heavy vehicle parking bays $1.42 

FM7 Ogilvies Hill – provision of climbing lanes $0.49 

Total  $40.02 

4.3.2 Operation 

Regionally, the Golden Highway Upgrade is expected to positively affect local and regional industries through 
improved access and connectivity to key freight hubs such as the Port of Newcastle and Dubbo. Benefits for 
business and industry, including mining and agriculture, should arise through travel time savings and improved 
travel reliability, generating reductions in overall transportation costs. 

The Golden Highway Upgrade would support regional tourism through improved access to tourist attractions 
and destinations along the Golden Highway and in the wider region. In particular, improved safety and travel 
time savings and reliability would facilitate safer and quicker access along the highway for visitors and tourists, 
resulting in beneficial impacts for tourism related businesses and destinations.  

4.4 Community values 

4.4.1 Construction 

Potential cumulative impacts on community values from the concurrent construction of projects for the Golden 
Highway Upgrade would generally be associated with: 

 Temporary changes to regional access and connectivity (refer to section 4.2.1) 

 Changes to community perceptions about road safety due to the presence of construction works 

 Clearing of vegetation within the roadside and adjoining properties. 
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As discussed in section 3.4.2, communities in the study area host a number of festivals and events, that attract 
visitors from the study area and the wider region. During construction, temporary changes to road conditions 
and increased construction traffic along the Golden Highway may result in delays for some residents, tourists 
and visitors accessing festivals and events. Further discussion about potential impacts on access and 
connectivity is provided in section 4.2.1. 

While adverse changes to amenity from construction noise and dust may impact on sensitive receivers closest 
to construction works for individual projects, cumulative impacts on individual sensitive receivers are not 
expected given the distance between the various projects. 

During construction, changes to road conditions near to construction works and access changes may impact on 
perceptions of road safety for some motorists travelling along the Golden Highway. While impacts of this 
change from an individual project may be minor, concurrent construction at multiple locations along the highway 
may deter some travellers from using the Golden Highway or may reduce the enjoyment for some tourists, for 
example self-drive tourists.  

Construction of new infrastructure and widening of the roadway would require clearing of vegetation within the 
road corridor and some adjoining properties. While this may impact on amenity values for communities closest 
to these works, cumulative impacts on amenity for communities along the highway are not expected.  

4.4.2 Operation 

Overall, the Golden Highway Upgrade would improve travel and accessibility to employment, services, annual 
events and facilities for communities in the study area and wider region (refer to section 4.2.2).  

Travel facilitates social interactions. Improved access and safer and more efficient travel to regional facilities 
and community networks is also likely to provide benefits for community cohesion, by encouraging some people 
to take trips that they may otherwise have avoided.  

The Golden Highway Upgrade is likely to impact positively on community values relating to road safety. While 
individually projects would address safety issues and impact positively on local perceptions of road safety, 
collectively, the upgrade would positively impact on road safety along the entire Golden Highway corridor 
through the combination of measures such as wider shoulders, improved flood immunity, passing lanes, 
provision of rest areas and stopping bays and intersection upgrades.  

4.5 Social infrastructure 

4.5.1 Construction 

Potential cumulative impacts of construction on social infrastructure would mainly be associated with changes to 
road conditions and increased travel times for residents accessing services and facilities, particular those in 
major towns or regional centres. As indicated in section 3.3, community services and facilities in some 
communities in the study area are limited and many residents in the study area are likely to currently travel 
relatively long distances to access some services and facilities such as sport and recreation, health and medical 
care, and shopping and retail and an increase in travel time or distance may discourage some people from 
accessing these services. 

Emergency service vehicles, including police, ambulance, and fire and rescue, utilise the Golden Highway for 
emergency response and enforcement activities. While individual projects may result in short-term traffic delays, 
traffic delays and disruptions from multiple projects would lead to longer delay times, potentially impacting on 
response times. This may require changes to some emergency service operations. Ongoing consultation would 
be undertaken during construction with emergency service providers about changes to local access and 
potential delays and disruptions to ensure that any potential impacts on emergency services response are 
appropriately managed. Roads and Maritime will also continually monitor existing Incident Response Plans to 
ensure they remain current, and provide coverage for the entire road corridor. 
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While impacts on amenity may be experienced by social infrastructure closest to construction works, due to 
construction noise, dust and traffic, cumulative amenity impacts are not expected.  

4.5.2 Operation 

Improved access and safer and more efficient travel would improve access to social infrastructure for residents 
within the study area. This includes access to district or regional level medical, health care, education, 
recreation and leisure facilities in centres major towns such as Denman, Merriwa and Dunnedoo and regional 
centres such as Singleton, Muswellbrook and Dubbo.  

The upgrade would also help to improve access for emergency services to communities and locations along the 
Golden Highway. While benefits for emergency services access would be provided by individual projects, 
multiple upgrades along the highway would further enhance access and response times.  

4.6 Summary of cumulative impacts 

Table 4.7 summarises potential cumulative impacts of the concurrent upgrade of the Golden Highway. 

Table 4.7 : Summary of cumulative impacts 

Aspect Phase Cumulative impact Proposed managed measure 

Access and 
connectivity 

Construction Increased travel times and disruptions 
to motorists due to changed road 
conditions over multiple locations. 

 Implementation of traffic management measures 
at individual construction worksites.  

 Coordination between projects about the timing 
of particular activities that may result in increased 
construction traffic impacts.  

Increased construction traffic 
associated with multiple projects. 

 Coordination between projects about timing of 
haulage activities that may result in particularly 
high levels of construction traffic.   

Impact on bus services  Early and ongoing consultation with bus 
operators and passengers about potential timing 
and duration of potential construction impacts.  

Operation Improved road safety, travel time 
savings and improved travel reliability 
across the Golden Highway corridor.  

 

Business and 
industry 

Construction Traffic delays and disruptions may 
discourage some people from using the 
Golden Highway or from making some 
trips, potentially impacting on tourism 
related businesses and destinations. 

 Communication with the wider community about 
the timing and duration of potential impacts on 
road conditions and possible disruptions to assist 
people in planning their trips.  

 Implementation of traffic management measures 
at individual construction worksites.  

 Coordination between projects about the timing 
of particular activities that may result in increased 
construction traffic impacts. 

Increased transportation costs to 
business and industry due to delays 
and disruptions to freight movements.  

 Engagement with business, industry and freight 
transport providers about the timing and duration 
of potential traffic delays and disruptions 

 Implementation of traffic management measures 
at individual construction worksites.  

 Coordination between projects about the timing 
of particular activities that may result in increased 
construction traffic impacts. 

Movement of OSOM vehicles  Avoiding where possible, the need for out of 
hours works, to minimise potential impacts on the 



Cumulative Socio-Economic Assessment 

 

 
IA118300-WO-RPT-0096 

Aspect Phase Cumulative impact Proposed managed measure 

movement of OSOM vehicles along the Golden 
Highway. 

 Coordination with OSOM transport operators and 
police services about timing of OSOM 
movements to minimise potential impacts.  

 Operation Improved access and connectivity to 
key freight hubs.  

 

Reduced transportation costs for 
business and industry, including mining 
and agriculture due to travel time 
savings and improved travel reliability. 

 

Improved access to for self-drive 
tourists and visitors to torusim 
attractions and destinations, impacting 
positively on tourism related 
businesses.  

 

Community 
values 

Construction Changes to community perceptions 
about road safety due to presence of 
construction works and changes in 
road conditions.  

 Communication with the wider community about 
the timing and duration of potential impacts on 
road conditions and possible disruptions.  

 Implementation of traffic management measures 
at individual construction worksites.  

 Coordination between projects about the timing 
of particular activities that may result in increased 
construction traffic impacts. 

Operation Beneficial impacts for community 
cohesion associated with improved 
access and safer and more efficient 
travel to regional facilities and 
networks.  

 

Social 
infrastructure 

Construction Changes to road conditions potentially 
discouraging some people from 
accessing some social infrastructure 
(for example, health and medical 
services).  

 Communication with the wider community about 
the timing and duration of potential impacts on 
road conditions and possible disruptions to assist 
people in planning their trips.  

 Implementation of traffic management measures 
at individual construction worksites.  

 Coordination between projects about the timing 
of particular activities that may result in increased 
construction traffic impacts. 

Impacts on emergency services 
access.  

 Ongoing consultation with emergency service 
providers about changes to local access and 
potential delays and disruptions.  

 Monitoring and review of existing incident 
response plans.  

Operation Improved access to social 
infrastructure for residents in the study 
area.  

 

Improved access for emergency 
services to communities and locations 
along the Golden Highway. 
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5. Mitigation/ safeguards 
Table 5.1 outlines the safeguards and management measures for managing, avoiding or mitigating potential 
cumulative socio-economic impacts resulting from the concurrent upgrade of the Golden Highway. 

Table 5.1 : Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

General impacts  Communications plans would be prepared for 
individual projects in accordance with the 
Community Involvement and Communications 
Resource Manual (RTA, 2008). 

 Coordination between individual project 
Communication Plans to ensure consistency in the 
information provided to the community during 
construction.  

 Coordinated report and sharing of information 
about issues raised by community and 
stakeholders. 

Roads and Maritime/ 
Construction 
contractors 

Pre-construction and 
construction 

Access and connectivity  Traffic management measures would be 
implemented at individual construction worksites.  

 Coordination between projects about the types of 
traffic management measures implemented to 
maintain consistency for motorists.  

 Coordination between projects about the timing of 
particular activities that may result in increased 
construction traffic impacts. 

 Coordination between projects about timing of 
haulage activities that may result in particularly 
high levels of construction traffic.   

 Early and ongoing consultation with bus operators 
and passengers about potential timing and duration 
of potential construction impacts. 

Roads and Maritime/ 
Construction 
contractors 

Pre-construction and 
construction 

Business and industry – 
tourism 

 Communication with the wider community about 
the timing and duration of potential impacts on road 
conditions and possible disruptions to assist people 
in planning their trips.  

 Consultation with managers of tourism related 
businesses in accordance with the Communication 
Plan about the timing and duration of construction 
activities. 

Roads and Maritime/ 
Construction 
contractors 

Construction 

Business and industry – freight  Engagement with business, industry and freight 
transport providers in accordance with the 
Communication Plan about the timing and duration 
of potential traffic delays and disruptions 

 Coordination between projects about the timing of 
particular activities that may result in increased 
construction traffic impacts. 

  

Business and industry – OSOM 
movements 

 Avoiding where possible, the need for out of hours 
works, to minimise potential impacts on the 
movement of OSOM vehicles along the Golden 
Highway. 
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Impact Environmental safeguards Responsibility Timing 

 Coordination with OSOM transport operators and 
police services about timing of OSOM movements 
to minimise potential impacts.  

Community values  Communication with the wider community in 
accordance with the Communication Plan about 
the timing and duration of potential impacts on road 
conditions and possible disruptions.  

Roads and Maritime/ 
Construction 
contractors 

Construction 

Social infrastructure – access 
to facilities 

 Communication with the wider community in 
accordance with the Communication Plan about 
the timing and duration of potential impacts on road 
conditions and possible disruptions to assist people 
in planning their trips. 

Roads and Maritime/ 
Construction 
contractors 

Construction 

 Ongoing consultation with emergency service 
providers about changes to local access and 
potential delays and disruptions.  

 Monitoring and review of existing incident response 
plans.  

Roads and Maritime/ 
Construction 
contractors 

Preconstruction and 
construction 
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6. Conclusion 
This report provides an assessment of the potential cumulative socio-economic impacts associated with the 
concurrent construction of projects for the Golden Highway Upgrade.  

Cumulative impacts include the incremental effects of an action when added to other past, present or 
reasonably foreseeable future actions. Cumulative impacts can result from actions that individually would be 
minor, but collectively could result in significant changes to the socio-economic environment or conditions of 
local and regional communities. This assessment focuses on the cumulative impacts associated with the 
concurrent upgrades of the Golden Highway. Impacts on the socio-economic environment of individual projects, 
including cumulative effects associated with multiple impacts associated with individual projects, are addressed 
in the respective environmental assessments. 

The assessment of cumulative socio-economic impacts involved: 

 Scoping the range of cumulative socio-economic issues relevant to the upgrade projects 

 Consideration of existing conditions 

 Identifying and assessing potential cumulative socio-economic impacts of the Golden Highway Upgrade’s 

construction and operation, including analysis for freight transport delay costs 

 Identifying measures to manage or mitigate potential cumulative impacts on the socio-economic. 

During operation, the concurrent upgrade of the Golden Highway would further enhance beneficial impacts of 
individual upgrades for local and regional communities, business and industry along the Golden Highway 
corridor. Collectively, the upgrades would provide safer access and improved travel times and travel reliability 
along the length of the Golden Highway, providing benefits for the movement of people and freight.  

During construction, cumulative impacts associated with the concurrent upgrades of the Golden Highway would 
mainly be associated with changes to road conditions during construction across multiple projects resulting in 
temporary delays and disruptions, and subsequent impacts on people’s access to employment, services and 

facilities, and movement of freight. Traffic delays and disruptions may also impact on access for emergency 
services along the corridor. While individual projects may result in short-term traffic delays, traffic delays and 
disruptions from multiple projects would lead to longer delay times and disruptions.  

The implementation of management measures, including consultation and communication with local and 
regional communities, businesses and transport operators, would assist in managing potential cumulative 
impacts, coordination between projects about the timing of particular activities, communications and 
management measures will be important to help manage potential cumulative impacts.  
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